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C.2 Dasy4 or DASY5 E-field Probe System

The SAR measurements were conducted with the dosimetric probe designed in the classical
triangular configuration and optimized for dosimetric evaluation. The probe is constructed using the
thick film technique; with printed resistive lines on ceramic substrates. The probe is equipped with
an optical multifiber line ending at the front of the probe tip. It is connected to the EOC box on the
robot arm and provides an automatic detection of the phantom surface. Half of the fibers are
connected to a pulsed infrared transmitter, the other half to a synchronized receiver. As the probe
approaches the surface, the reflection from the surface produces a coupling from the transmitting to
the receiving fibers. This reflection increases first during the approach, reaches maximum and then
decreases. If the probe is flatly touching the surface, the coupling is zero. The distance of the
coupling maximum to the surface is independent of the surface reflectivity and largely independent
of the surface to probe angle. The DASY4 or DASY5 software reads the reflection durning a software
approach and looks for the maximum using 2" ord curve fitting. The approach is stopped at reaching
the maximum.

Probe Specifications:

Model: ES3DV3, EX3DV4
Frequency 10MHz — 6.0GHz(EX3DV4)
Range: 10MHz — 4GHz(ES3DV3)
Calibration: In head and body simulating tissue at
Frequencies from 835 up to 5800MHz
Linearity: + 0.2 dB(30 MHz to 6 GHz) for EX3DV4 Picture C.2Near-field Probe

+ 0.2 dB(30 MHz to 4 GHz) for ES3DV3
DynamicRange: 10 mW/kg — 100W/kg
Probe Length: 330 mm
Probe Tip
Length: 20 mm
Body Diameter: 12 mm
Tip Diameter: 2.5 mm (3.9 mm for ES3DV3)
Tip-Center: 1 mm (2.0mm for ES3DV3)
Application:SAR Dosimetry Testing
Compliance tests ofmobile phones
Dosimetry in strong gradient fields
Picture C.3E-field Probe

C.3 E-field Probe Calibration

Each E-Probe/Probe Amplifier combination has unique calibration parameters. A TEM cell
calibration procedure is conducted to determine the proper amplifier settings to enter in the probe
parameters. The amplifier settings are determined for a given frequency by subjecting the probe to
a known E-field density (1 mW/cm?) using an RF Signal generator, TEM cell, and RF Power Meter.

The free space E-field from amplified probe outputs is determined in a test chamber. This
calibration can be performed in a TEM cell if the frequency is below 1 GHz and inn a waveguide or
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other methodologies above 1 GHz for free space. For the free space calibration, the probe is placed
in the volumetric center of the cavity and at the proper orientation with the field. The probe is then
rotated 360 degrees until the three channels show the maximum reading. The power density
readings equates to 1 mW/cm?.-
E-field temperature correlation calibration is performed in a flat phantom filled with the appropriate
simulated brain tissue. The E-field in the medium correlates with the temperature rise in the dielectric
medium. For temperature correlation calibration a RF transparent thermistor-based temperature
probe is used in conjunction with the E-field probe.
SAR=C AT

At
Where:
At = Exposure time (30 seconds),
C = Heat capacity of tissue (brain or muscle),
AT = Temperature increase due to RF exposure.

2
sar=EL-@
Yol

Where:
o = Simulated tissue conductivity,
p = Tissue density (kg/m3).

C.4 Other Test Equipment
C.4.1 Data Acquisition Electronics(DAE)

The data acquisition electronics consist of a highly sensitive electrometer-grade preampilifier with
auto-zeroing, a channel and gain-switching multiplexer, a fast 16 bit AD-converter and a command
decoder with a control logic unit. Transmission to the measurement server is accomplished through
an optical downlink for data and status information, as well as an optical uplink for commands and
the clock.

The mechanical probe mounting device includes two different sensor systems for frontal and
sideways probe contacts. They are used for mechanical surface detection and probe collision
detection.

The input impedance of the DAE is 200 MOhm; the inputs are symmetrical and floating. Common
mode rejection is above 80 dB.

PictureC.4: DAE
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C.4.2 Robot

The SPEAG DASY system uses the high precision robots (DASY4: RX90XL; DASY5: RX160L) type
from Staubli SA (France). For the 6-axis controller system, the robot controller version from Staubli
is used. The Staubli robot series have many features that are important for our application:

» High precision (repeatability 0.02mm)

High reliability (industrial design)

Low maintenance costs (virtually maintenance free due to direct drive gears; no belt drives)
Jerk-free straight movements (brushless synchron motors; no stepper motors)

Low ELF interference (motor control fields shielded via the closed metallic construction
shields)

YV V V VYV

Picture C.5DASY 4 Picture C.6DASY 5

C.4.3 Measurement Server

The Measurement server is based on a PC/104 CPU broad with CPU (dasy4: 166 MHz, Intel Pentium;
DASY5: 400 MHz, Intel Celeron), chipdisk (DASY4: 32 MB; DASY5: 128MB), RAM (DASY4: 64 MB,
DASY5: 128MB). The necessary circuits for communication with the DAE electronic box, as well as
the 16 bit AD converter system for optical detection and digital I/O interface are contained on the
DASY I1/O broad, which is directly connected to the PC/104 bus of the CPU broad.

The measurement server performs all real-time data evaluation of field measurements and surface
detection, controls robot movements and handles safety operation. The PC operating system cannot
interfere with these time critical processes. All connections are supervised by a watchdog, and
disconnection of any of the cables to the measurement server will automatically disarm the robot and
disable all program-controlled robot movements. Furthermore, the measurement server is equipped
with an expansion port which is reserved for future applications. Please note that this expansion port
does not have a standardized pinout, and therefore only devices provided by SPEAG can be
connected. Devices from any other supplier could seriously damage the measurement server.
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Picture C.7 Server for DASY 4 Picture C.8 Server for DASY 5

C.4.4 Device Holder for Phantom

The SAR in the phantom is approximately inversely proportional to the square of the distance
between the source and the liquid surface. For a source at 5mm distance, a positioning uncertainty
of £0.5mm would produce a SAR uncertainty of +20%. Accurate device positioning is therefore
crucial for accurate and repeatable measurements. The positions in which the devices must be
measured are defined by the standards.

The DASY device holder is designed to cope with the different positions given in the standard. It
has two scales for device rotation (with respect to the body axis) and device inclination (with
respect to the line between the ear reference points). The rotation centers for both scales are the
ear reference point (ERP). Thus the device needs no repositioning when changing the angles.
The DASY device holder is constructed of low-loss POM material having the following dielectric
parameters: relative permittivity & =3 and loss tangent o =0.02. The amount of dielectric material
has been reduced in the closest vicinity of the device, since measurements have suggested that
the influence of the clamp on the test results could thus be lowered.

<Laptop Extension Kit>

The extension is lightweight and made of POM, acrylic glass and foam. It fits easily on the upper
part of the Mounting Device in place of the phone positioner. The extension is fully compatible with
the Twin-SAM and ELI phantoms.

Picture C.9-1: Device Holder Picture C.9-2: Laptop Extension Kit

C.4.5 Phantom

The SAM Twin Phantom V4.0 is constructed of a fiberglass shell integrated in a table. The shape of
the shell is based on data from an anatomical study designed to
Represent the 90" percentile of the population. The phantom enables the dissymmetric evaluation
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of SAR for both left and right handed handset usage, as well as body-worn usage using the flat
phantom region. Reference markings on the Phantom allow the complete setup of all predefined
phantom positions and measurement grids by manually teaching three points in the robot. The shell
phantom has a 2mm shell thickness (except the ear region where shell thickness increases to 6 mm).

Shell Thickness: 2+0.2 mm
Filling Volume:  Approx. 25 liters
Dimensions: 810 x 1000 x 500 mm (H x L x W)

Available: Special

Picture C.10: SAM Twin Phantom
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ANNEX D Position of the wireless device in relation to the phantom

D.1 General considerations
This standard specifies two handset test positions against the head phantom — the “cheek” position

and the “tilt” position.

Vertical Vertical
Center Line Center Line
W2 _ w2 | a2
el Horizontal !l
! Line ' '
1
1 .
/ﬁontal /' \\
Line A Acoustic
A Output
Acoustic B Bottom of
Output Handset B

Width of the handset at the level of the acoustic

Wi

W, Width of the bottom of the handset
A Midpoint of the width Wt of the handset at the level of the acoustic output
B Midpoint of the width Wb of the bottom of the handset

Picture D.1-a Typical “fixed” case handset Picture D.1-b Typical “clam-shell” case

handset

_RE

Picture D.2 Cheek position of the wireless device on the left side of SAM
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Picture D.3 Tilt position of the wireless device on the left side of SAM

D.2 Body-worn device

A typical example of a body-worn device is a mobile phone, wireless enabled PDA or other battery
operated wireless device with the ability to transmit while mounted on a person’s body using a carry
accessory approved by the wireless device manufacturer.

‘ . '."V -

Picture D.4Test positions for body-worn devices

D.3 Desktop device

A typical example of a desktop device is a wireless enabled desktop computer placed on a table or
desk when used.

The DUT shall be positioned at the distance and in the orientation to the phantom that corresponds
to the intended use as specified by the manufacturer in the user instructions. For devices that employ
an external antenna with variable positions, tests shall be performed for all antenna positions
specified. Picture8.5 show positions for desktop device SAR tests. If the intended use is not specified,
the device shall be tested directly against the flat phantom.
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Picture D.5 Test positions for desktop devices

D.4 DUT Setup Photos

Picture D.6
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ANNEX E Equivalent Media Recipes

The liquid used for the frequency range of 800-3000 MHz consisted of water, sugar, salt, preventol,
glycol monobutyl and Cellulose. The liquid has been previously proven to be suited for worst-case.
The Table E.1 shows the detail solution. It's satisfying the latest tissue dielectric parameters
requirements proposed by the IEEE 1528 and IEC 62209.

TableE.1: Composition of the Tissue Equivalent Matter

Frequency 1900 1900 2450 2450 5800 5800
835Head | 835Body
(MHz) Head Body Head Body Head Body
Ingredients (% by weight)
Water 41.45 52.5 55.242 | 69.91 | 58.79 | 72.60 | 65.53 65.53
Sugar 56.0 45.0 \ \ \ \ \ \
Salt 1.45 14 0.306 0.13 0.06 0.18 \ \
Preventol 0.1 0.1 \ \ \ \ \ \
Cellulose 1.0 1.0 \ \ \ \ \ \
Gl
yeol \ \ 44.452 | 29.96 | 41.15 | 27.22 \ \
Monobutyl
Diethylenglycol \ \ \ \ \ \ 1724 | 17.24
monohexylether
Triton X-100 \ \ \ \ \ \ 17.24 17.24
Dielectric
€=41.5 €=55.2 | €=40.0 | €=53.3 | €=39.2 | €=52.7 | €=35.3 | €=48.2
Parameters
0=0.90 | 0=0.97 | 0=1.40|0=1.52|0=1.80| 0=1.95| 0=5.27 | 0=6.00
Target Value

Note: There are a little adjustment respectively for 750, 1750, 2600, 5200, 5300 and 5600 based
on the recipe of closest frequency in table E.1.
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ANNEX F System Validation

The SAR system must be validated against its performance specifications before it is deployed.
When SAR probes, system components or software are changed, upgraded or recalibrated, these
must be validated with the SAR system(s) that operates with such components.

No0.121261621-SEMO03

Table F.1: System Validation for 3617

CAICT

Probe SN. Liguid name Validation date Frequency point | Status (OK or Not)
3617 Head 750MHz January 30,2020 750 MHz OK
3617 Head 850MHz January 30,2020 835 MHz OK
3617 Head 900MHz January 30,2020 900 MHz OK
3617 Head 1750MHz | January 30,2020 1750 MHz OK
3617 Head 1810MHz | January 30,2020 1810 MHz OK
3617 Head 1900MHz | January 30,2020 1900 MHz OK
3617 Head 2000MHz | January 30,2020 2000 MHz OK
3617 Head 2100MHz | January 30,2020 2100 MHz OK
3617 Head 2300MHz | January 30,2020 2300 MHz OK
3617 Head 2450MHz | January 30,2020 2450 MHz OK
3617 Head 2600MHz | January 30,2020 2600 MHz OK
3617 Head 3500MHz | January 30,2020 3500 MHz OK
3617 Head 3700MHz | January 30,2020 3700 MHz OK
3617 Head 5200MHz | January 30,2020 5250 MHz OK
3617 Head 5500MHz | January 30,2020 5600 MHz OK
3617 Head 5800MHz | January 30,2020 5800 MHz OK
3617 Body 750MHz January 30,2020 750 MHz OK
3617 Body 850MHz January 30,2020 835 MHz OK
3617 Body 900MHz January 30,2020 900 MHz OK
3617 Body 1750MHz January 30,2020 1750 MHz OK
3617 Body 1810MHz January 30,2020 1810 MHz OK
3617 Body 1900MHz | January 30,2020 1900 MHz OK
3617 Body 2000MHz | January 30,2020 2000 MHz OK
3617 Body 2100MHz January 30,2020 2100 MHz OK
3617 Body 2300MHz | January 30,2020 2300 MHz OK
3617 Body 2450MHz | January 30,2020 2450 MHz OK
3617 Body 2600MHz | January 30,2020 2600 MHz OK
3617 Body 3500MHz | January 30,2020 3500 MHz OK
3617 Body 3700MHz | January 30,2020 3700 MHz OK
3617 Body 5200MHz | January 30,2020 5250 MHz OK
3617 Body 5500MHz | January 30,2020 5600 MHz OK
3617 Body 5800MHz | January 30,2020 5800 MHz OK
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ANNEX G Probe Calibration Certificate
Probe 3617 Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 3004 Zurich, Switzeriand

Accredited by the Swiss Accreditation Service [SAS) Accraeditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories 1o the EA

M Agr for the g of calibeation cartificates

cient  CTTL (Auden) Cersificste No: EX3-3617_Jan20/2
|CALIBRATION CERTIFICATE (Replacement of No: EX3-3617_Jan20) |
| Object EX3DV4 - SN:3617

Caibration procedure(s) QA CAL-01.v8, QA CAL-12.v8, QA CAL-14.v5, QA CAL-23.v5,

QA CAL-25.v7

Calibration procedure for dosimetric E-fieid probes

Calioraton date January 30, 2020

This calibration certificate documents the sability o which regiize the physicsl units of measurements (SH)
The measwements and the uncertanties with confidence protability are gven on the follosing pages and are part of the centificate.

Al calibratons have been conducted n e closed y faciity: (22 = 3)°C ano humdity < T0%:
Calibration Equipment used (MATE crtical for catbration)

Primary St D Cai Date {Centficate No.) Scheduled Caibrati
Power meter NRP SN. 104778 C3-Agr-19 (No. 217-02892:02803) Apr-20

Power sensor NRP-281 SN 103244 03-Apr-19 (N 217-02842) Apr-20

Power sensor NRP.261 SN: 103245 03-Apr-19 (No. 21702833} Ape-20

Reference 20 dB Altenustor SN: SS277 (20x) | O4-Apr-19 (No. 217-02894) Apr-20

DAE4 SN 660 27-Dec-19 (No. DAEL.E60 Dec19) Dec-20

Roforence Probe ES30NV2 SN 3013 3t-Dec-19 (No. ES3-3013_Dect9) Dec-20

Secondery Standerds 10 Chack Date (m houss) Scheduled Check
Power matar E44156 SN GB41293874 08-Agr-18 (n hoause check Jun- 18} In house check. Jun-20
Power sensor E4412A SN: MY414568087 08-Agr-16 [n house check Jun-18} In house chack: Jun-20
Power sensor E4412A SN: 000110210 06-Agr-16 (in house check Jun-18) In nouse chack: Jun-20
RF genarator HF 8648C SN US3642001700 24-Aug-95 (n houss check Jun-18) In house check: Jun-20
Natwork Analyzer EBI58A SN: US41080477 | 3114 (in house check Oct-19) In house check: Oct-20

Name Fumcsson
Calibrated by Clsudio Leubier Lsdoratory Technicisn
Approved by Katia Pokovic Techncal Wanager /g :

tssued: Apnl 7, 2020

This calibrabon certificate shall not be reproduced axcept In Aul without wilian aperoval of the

Cartificate No: EX3-3617_Jan20/2 Page 1023
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Calibration Laboratory of L, — Schweizerischer Kslibrierdienst

Schmid & Partner =" [ (s:s-m--m

Engineering AG z = Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzeriand Ty S suiss Calibration Service

Accredited by he Swiss Accreditation Sarvics (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 10 the EA

Multilateral Agreement for the recognition of caiibration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

DCP diode compression point

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

A B,C.D modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

Polarization 8 § rotation around an axis that is in the plane normal to probe axis (st measurement center),
i.e., 8 = 0is normal to probe axis

Connector Angle information used in DASY system fo align probe sensor X o the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatiai-Averaged Specific
Absarption 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-
heid 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 1o 6 GHz"

mesmmmmpmndmm
NORMzx,y.z- Assessed for E-field polarization 8 = OUsmw!znTEu-oel.b‘lmmiszzwavembe)
NORMx,y.z are only intermediate values, ie., the uncertainties of NORMx,y.z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

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

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

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

o  Axyz Bxyz Cxyz Dxyz VRxyz A B C, D are numerical inearization paramaters assessed basad on
the data of power sweep for specific modutation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

- WWWWWWWhMMmEM(aTWTm
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 uncenainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close fo the boundary. The sensifivity in TSL comesponds
to NORMYx.y,z * ConvF whereby the uncertainly commesponds 10 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 isofropy): in a field of low gradients realized using a fiat phantom
expased by a patch antenna.

« Sensor Offset: The sensor offset comesponds fo the offset of virtlual measurement center from the probe tip
(on probe axis). No tolerance required.

* Connector Angie: The angle is assessed using the information gained by determining the NORMx (no
uncertainty requirad).

Certificate No: EX3-3617_Jan20/2 Page 20of 23
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3617

Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uVi(Vim)“)* 0.35 0.21 0.32 +10.1%
DCP (m\v)® 1043 9338 7.1
Calibration Results for Modulation
uio Communication System Name B8 c D VR Max Max
dB Vv dB8 mV dev. Unc®
_(=2) |

0 cw X 0.00 1.00 000 | 1305 | +35% | 47 %

Y 0.00 1.00 137.4

Z 0.00 1.00 1292
10352- | Pulse Waveform (200Hz, 10%) X 7431 | 1516 | 1000 | 600 | :26% | 296%
AAA Y 8463 | 1823 60.0

Z 2064 | 2098 60.0
10353- | Pulse Waveform (200Hz, 20%) X 8257 | 1662 | 699 800 | +16% | 296%
AAA Y 81.13 | 1597 80.0

Z 9154 | 2006 80.0
10354- | Puise Waveform (200Hz, 40%) X 8875 | 16 308 950 | £10% | 296%
AAA Y 8413 | 817 50

z 9477 | 2004 950
10355- | Pulse Wavelorm (200Hz. 60%) X 9094 | 1671 | 222 | 1200 | £13% | 296%
AAA Y 6000 | 432 1200

z 9977 | 2092 1200
10387- | QPSK Wavelorm, 1 MHz X 6323 | 965 000 | 1500 | =41% | z96%
AAA Y 60.00 B2 150.0

Z $3.00 53 150.0
10388- | QPSK Waveform, 10 MMz X 7068 | 1717 | 000 | 1500 | =1.7% | t96%
AAA Y 6837 | 1567 150.0

Z 7034 | 17.05 150.0
10396- | 64-QAM Waveform, 100 kHz x 7282 | 1820 | 301 | 1500 | =16% | 96%
AAA Y 7245 52 | 150.0

Z 7300 | 1994 150.0
10389- | 64-QAM Waveform, 40 MHz X 682 1841 | 000 | 1500 | =38% | z96%
AAA Y 67.13 | 1582 150.0

Z 6806 | 1539 150.0
10414- | WLAN CCDF, 64-QAM, 40MHz X 6626 | 1589 | 000 | 1500 | 266% | £96%
AAA Y 6405 | 1535 1500

Z 6618 | 1502 [ 1500

Nete: For details on UID parameters see Appendix

The

multiplied by the
probability of approximately 95%.

rted uncertainty of measurement is stated as the standard uncertainty of measurement
factor k=2, which for 2 normal distribution corresponds 1o a coverage

:mowmamxvzmmmms’ummmmhgsuﬂ
Nutmerical Bssadint <

P y mot
¥ Uncertainty is detarmined using tha max. devation Fom INear 12Sp0nse Spokying recanguisr Satribution and is expressed for the square of the
find value

Certificate No: EX3-3617_Jan20/2
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EX3DV4- SN:3617 January 30, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3617

Sensor Model Parameters

c1 c2 a T | T2 T3 | T4 75 T6
fF fF v msV?* | msV™" ms e v
X 412 299.64 34.06 12.13 0.82 5.00 1.88 020 100 |
Y 420 334.64 39.96 9.91 146 5.06 0.00 0.82 1.01 |
Z 428 318.14 | 3545 1185 0.73 5.04 1.02 0.40 1.01 |
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (") 13
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length Imm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
Certificate No: EX3-3617_Jan20/2 Pagedof 23

©Copyright. All rights reserved by CTTL. Page 185 of 278



&77TI CAICT

No.121Z61621-SEMO03

EX30V4-— SN:3617 January 30, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3617
Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth * Unc

f(MHz)® | Permittivity” (Sim)” ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
64 54.2 0.75 1237 12.37 1237 0.00 1.00 £133 %
150 52.3 0.76 11.63 11.63 11.63 0.00 1.00 +133%
300 45.3 0.87 11.41 1141 11.41 0.08 1.20 +13.3%
450 435 0.87 1084 1084 1084 0.12 1.40 +13.3 %
750 419 0.89 10.07 10.07 10.07 0.61 0.80 +120%
835 415 0.90 9.66 9.66 9.66 0.54 084 +120%
900 415 097 9.56 956 | 956 054 0.80 +120%
1450 405 1.20 8.72 8.72 8.72 0.45 0.80 +£120%
1640 402 1.31 8.50 850 8.50 025 0.80 +120%
1750 40.1 1.37 8.41 8.41 841 0.30 0.80 £12.0%
1810 400 140 8.20 820 8.20 0.15 1.26 +120%
1900 40.0 140 8.14 B.14 8.14 0.31 0.80 +120%
2000 40.0 1.40 825 825 8.25 0.40 0.81 +120%
2100 39.8 1.49 8.16 B.16 8.16 028 0.80 +120%
2300 39.5 1.67 7.95 795 795 035 0.86 +120%
2450 39.2 1.80 7.65 7.65 7.65 033 0.90 +120%
26800 39.0 1.96 7.52 7.52 752 038 0.90 £120%
3300 38.2 271 7.07 7.07 7.07 0.30 1.20 +131%
3500 379 291 7.02 7.02 7.02 0.35 1.30 £131 %
3700 37.7 3.12 6.77 6.77 8.77 0.35 1.30 £131 %
3900 375 3.32 6.62 6.62 8.62 0.40 180 +£131%
4100 372 3.53 6.80 6.60 6.60 0.40 1.60 +13.1%
4200 371 363 6.50 6.50 6.50 0.40 1.60 +13.1%
4400 369 384 6.35 6.35 6.35 0.40 1.60 +13.1%
4800 36.7 404 6.30 6.30 6.30 0.40 1.60 £131%
4800 364 425 625 | 625 625 0.40 1.80 2131 %
4950 363 4.40 6.10 6.10 6.10 040 1.80 2131 %
5200 36.0 4.66 548 549 548 040 1.80 2131 %
5250 359 471 5.38 5.38 539 040 1.80 +13.1 %
5300 359 476 529 529 528 040 1.80 +£13.1%
5500 356 496 514 5.14 5.14 0.40 1.80 +13.1%
5600 355 5.07 499 499 499 0.40 1.80 £13.1%
5750 354 522 5.10 5.10 5.10 0.40 1.80 +13.1%
5800 353 5.27 5.00 5.00 5.00 0.40 1.80 £13.1%

© Frequency validity above 300 MHz of £ mu«nnﬁnumunnmmmnmummdmsom The

uncenainty is the RSS of the ConvF uncertainty ¢ calibration fr y and the y for the indSicated frequency band. Frequency

vaidity
below 300 MHz is + 10, 25, 40, 50 and 70 Mz for Com® assessmants at 30, 84, 128, m-nmwzw Valdity of Conv assessed al
6 MHz is 4.8 MHz, and Conv assessed at 13 Mz i 5-19 MHz. Above 5 GHz requency validity can be extendad 1o = 110 M-z

" At frequencies beiow 3 GHz, the validity of tissue perametars (¢ and o) can D2 relaxed 1o = 10% # liqud compensation formula is apphed to
measured SAR values. At frequencies above 3 GHz. the validily of S35us parameters (+ and o) is restnctad 10 = 5% The uncertainty is the RSS of
g-wwbwwmw

Curing cafibration. SPEAG hat the ng deve due 10 the boundary effect alter compensation is
am,smm:nsumm:mmm:ahmmumnmmmwuumw
diameter from the bouncary.

Certificate No: EX3-3617_Jan20v2 PageSof 23

©Copyright. All rights reserved by CTTL. Page 186 of 278



&77TI CAICT

No.121Z61621-SEMO03

EX3DV4- SN:3617 January 30, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3617
Calibration Parameter Determined in Body Tissue Simulating Media

< 1 ] ¥ I c ; M' Une

 £(MHz)® | Permittivity (Sim) ConvF X | ConvFY . ConvFZ | Aipha® | (mm) (k=2)
750 55.5 0.96 980 | 980 980 | 050 | o080 | :120%
835 55.2 097 953 953 953 | 043 | 080 | +120%
900 55.0 1.05 9.49 9.49 949 | 042 | o080 | £120%
1450 54.0 1.30 8.56 856 856 | 025 | 080 | £120%
1640 537 142 8.44 8.44 844 | 032 | 080 | £120%
1750 534 149 | 809 8.09 800 | 048 | o080 [ 2120%
1810 533 152 | 805 8.05 8.05 04¢ | 080 | 2120%
1900 533 1.52 7.94 754 7.94 0.39 0.80 +120%
2000 53.3 152 7.92 792 792 | 037 | o086 | +120%
2100 532 1.62 7.89 7.89 789 | 035 | 089 | $+120%
2300 529 1.81 7.78 7.78 778 | 039 | 085 | +120%
2450 52.7 1.95 7.76 7.76 776 | 041 | 080 | £+120%
2600 525 2.16 745 TAS 745 0.32 0.80 +120%
3300 51.6 3.08 644 6.44 644 | 040 | 170 | 2131%
3500 51.3 331 6.30 6.30 630 | 040 | 170 | £131%
3700 51.0 355 6.27 627 627 | 040 | 170 | 2131%
3900 51.2 378 6.24 6.24 624 | 040 | 170 | 2131%
4100 50.5 401 821 621 821 040 | 170 | £131%
4200 504 413 6.20 6.20 6.20 0.40 1.70 +£13.1%
4400 50.1 437 597 597 597 | 040 | 170 | 2131%
4600 49.8 460 583 583 583 0.40 1.70 +13.1%
4800 496 483 572 572 572 | 050 | 180 | +131%
4950 49.4 5.01 5.41 541 s41 | oso | 180 | £131%
5200 49.0 530 4.80 4.80 480 | 050 | 190 | s£131%
5250 489 538 470 470 470 | os0 | 190 | £131%
5300 489 542 461 461 461 0.50 1.80 +2131%
5500 486 565 432 432 432 | 050 | 190 | +131%
5600 485 577 423 423 423 050 1.80 +£13.1%
5750 483 594 436 436 43 | 050 | 190 | £131%
5800 482 6.00 422 422 422 | 050 | 190 | #131%

© Frequency validity above 300 MHz of & muezoo,qubhnsvucmmuepqea slse 7 is restiicted 10 ¢ 50 MHz. The

uncertainty is the RSS of the ComvF uncertanty 3t caltraton fequency and the the indcated frequency band. F

y vadicdey
below 300 MHz Is = 10, 25, uwmnwuwmunﬂ mt@wmwm vuaydwwn
eu—u-ummww:um:stsumsc&mﬁmummabuww

" Al frequencies beiow 3 GHz. the valdity of fssue parsmeters (¢ 2nd o} can ba relased 1o = 10% 7 Iguid compansation formuls is sppied to
measured SAR values. Al frequencies above 3 GHE. the validity of fssue parameters {c and o & restricied o = 5% The uncartanty is the RSS of
the CanvF uncertainty for ndicated tarpet tssue parameters.
°Wmmmmsﬁmwmnmwunmwmmmn

aways less than = 1% for frequencies below 3 Gz and below = 2% for freguencies between 3-8 GHz at any distance larger than half the prote tip
diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM =1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Input Signal [uV]
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Dynamic Range f(SARpeaq)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

= 835 MMz, WGLS R® (H_convF) = 1900 MH2 WGLS R22 (H_comF)

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

08

“10 08 08 ©4 02 00

02 04 D8 02
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

1.0
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Appendix: Modulation Calibration Parameters
Rev | Communication System Name “Group PAR | Unc®
At (98) | (x=2) |
o 900 [ 347% |
ligation (Squs Ia 1000 | 296% |
L) LYV LINGA _‘m_
EEE 802,110 WIF| 2.4 GHz (DSSS, 1 Nbps WLAN
EEE 802 110 WiFL 1.4 s (DSSS-OFDRL 'f"'t
GEM-FDD (TDMA, GMSK) 3% [ s06%
PRE-FDD (TOMA, GMSK_TN 0) + _g:
IPRS-FOO (TOMA, GMSK, TN 0-1] 134
E-FDO (TOMA, 898X, TN 0 ]
5 4 + é;
;3
s 2
Buetooer 530 [ 2
Buatooth 87 12
Bhatooth J6 12
Bhmtooth 74 12
[ T )
183 | 298% |
477 | 206%
=
457 | 298
RS REITY
[ 206%
i L
1 L] $ ;:
1!%1 196% |
XTI
%" i :é
e
00 | 298
WA =115
Wb T
[ )
% [ 'ur'g. 5
L ]
: gé
frEmELan
0r e
! 2
".g . QE
3
AMPS ! i i
56 1 20,
).
' TE o0 : %
3
Lz;_:n;;n;':“ sor Tsee%
A +9
01 | 29
LTEFDO _Jm__t.&
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(10109 [ CAG | L 100% RB, 10 16-0AM) LTE-FDD 43 | 186% |
10110__| CAG | L 100% R8, 5 LTE-FDD 75 | $96% |
I CAG | LTE-FDD 100% RS, 5 16-0AN) LTE-FDD 44 | +06% |
10112 | CAG | L] 1 64-QAM) LTE-FDO 59 | $+96% |
10113__| CAG_| LTE-FDD 1 _Qgg% LTE-FDD 62 | £06%
10114 | CAC 802.11n (M1 Greonfield, 13 WLAN 10 | $06% |
101 CAC | IEEE 802.11n (MT Greenfield, 81 Mbps, 16-QAM) WLAN 46 | +96%
1011 CAC | JEEE 802 11n (HT 1 WLAN 45 | +8 2_
101 CAC_| IEEE 802.11n (HT Mixed, 13.5 Mbps, BPSK) WLAN 07_| 9.
101 CAC_| IEEE B02 11n (HT . 81 Mbps 16-0AM) WLAN B850 | £96% |
1 CAC_| IEEE 802.11n (HT Mixed. 135 Mbps. 64-QAM) WLAN 13 | 206% |
40 | CAE [LTE 1 1 1 LTE-FDD A9 | +96%
41| CAE | LTE-FDD (SC-FDMA_100% RB, 15 MHz._64-QAM) LTEFDD 53 | 296%
10142_| CAE | LTE-FDD (SC-FOMA_100% RB, 3 MHz_ QPSK) LTE-FOD 73 | 296%
10143 | CAE | LTE-FDD (SC-FDMA, 100% RB. 3 MHz. 16-QAM) LTE-FDD 35 | 206% |
44| CAE | LTE-FDD (SC-FDMA_100% RB. 3 MHz. 64-0AM) LTE-FDD 65 | 2968%
45 | CAF | LTE-FDO (SC-FDMA 100%RB. 14 LTE-FDD 76 | 296%
46| CAF | LTE-FDD (SC-FOMA 100% RB, 1.4 MHz, 16-QAM) LTE-FDD 41 | 208% |
147 | CAF | LYE-FDD (SC-FDMA, 100% RB. 14 MHz, 54-QAM) LTE-FDD 72 | 206% |
148 | CAE | LTE-FDD (SC-FOMA, 50% RB, 20 MHz. 16-QAM) LTE-FDD 42 | 296
150 | C. LTE LTE-FDD 60| $8.6% |
151 | CAG | LTE-TDD 50% RB, 20 MMz, QPSK) LTE-TDD 28 | $96%
1 CAG_| LTE-TDD (SC-FDMA, 50% RB, 20 Mz, 16-0AM) LTE- 902 | $06% |
10153 | CAG | LTE-TDD (SC-FOMA, 50% RB, 20 Mz, G4-QAM) LTE-TDD 1005 | +06%
10154 | CAG | LTE-FDO (SC-Fi RB, 1 LTE 575 | $66% |
10155 | CAG | LTE-FDD (SC-FOMA, 50% RB, 10 Miz, 16-QAM) LTEFDD__ | 643 | +06% |
10156__| CAG | LTE-FDD (SC-FDMA, 50% RB, 5 Mz, OPSK) LTE-FDO 579 | +06 %
10157 | CAG_| LTE-FDD (SC- 50% RB, 5 1 LTE-FDO 649 | $+06%
10158 | CAG | LTE-FDD (SC-FDMA, 50% RS, 10 LTEFDD 662 | t06%
10158 | CAG | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, 64-0AM) LTE-FDD 656 | $06%
10160 | CAE | LTE-FDD (SC-FOMA, 50% RB, 15 Mz, OPSK) LTE-FDD B2 | +96%
10161 | CAE | LTE-FDO (SC-FDMA, 50% RB, 15 MHz. 16-0AM) LTEFDD 43 | :06%
[ 10162__| CAE | LTE-FDO (SC-FDMA, 50% RB, 15 MHz. 04-0AM) LTEFDD 58| 206 %
1166__| CAF_| LTE-FDD RB 14 LTEFDD A6_| 29, t
10167 | CAF_| LTE-FOD 50% RB. 1.4 1 LTE-FDD 21 | $96%
10168 | CAF | LTE-FDO 14 64-QAN) LTE-FDD 79 | 296 %
10168 | CAE_| LTE-FDD 1R8 QPSK) LTE-FOD 573 | $96% |
10170 | CAE | LTE-FDD (SC-FDMA, 1 RB, 20 MHz. 15-QAM) L7 652 | £06% |
10171 | AAE | LTE-FDO (SC-FDMA, 1 RB, 20 MHz. G4-0AM) LTE-FOD 40 | £96%
10172_| CAG | LTE-TDD (SC-FDMA. 1 RB, 20 MHz, QPSK) _ LTE-TDD 21 | 29.6 %
10173 | CAG | LTE-TDD 1 1 _TE- 948 | +06%
| 10174__| CAG | LTE-TDO (SCFDMA, 1 RB, 20 MHz. 64-0AM) LTE-TDD 1025 | $96%
10175 | CAG | LTE-FDO (SC-FOMA. 1 RS, 10 MHz_QPSK) LTEFDD 72_| $06%
10176 | CAG | LTE-FDO (SC-FOMA, 1 RS, 10 Mz, 16-0AM) LTE-FDD 52 | +9.6 %
10177 | CAl | LTE-FDD (SC-FOMA, 1RB, 5 M-z, QPSK) LTE-FOD 73 | $86%
0178 | CAG | LTE-FDD (SC-FOMA, 1 RB, 5 MHz, 16-QAM) LTE-FDO 52 | $9.6 %
)1789_| CAG | LTEFDD 1RB, 10 N i] 550 | $96%
10180 | CAG | LTE-FDD (SC-FOMA, 1 RB, 5 Mz, 64-QAM) LTE-FDD 50 | $+96%
10181 | CAE | LTE-FDD 1 RB, 15 MHz, OPSK) LTEFDD 72 | +86%
10182 | CAE | LTE-FDD 1RBE 15 LTEFDD 552 | +96%
(10183 | AAD | LTE-FDD 1RE,_15 MHz, 654-0AM) LTEFOD 650 | +96%
10184 | CAE | LTE-FOD 1 RB, 3 MHz OPSK) LTEFDD 73 | 296%
10185 | CAE | LTE-FOD 1RB, 3 MHz._165-0AN) LTEFDD 351 | 296%
| 10186__| AAE | LTE 1RB, 3 MHz, 64-0AM) LTE-FDD 50 | 296%
10187 | CAF | LTE-FDD 1 4 MHz_OPSK) LTE-FDD 73 | 296%
10188 | CAF | LTE-FDD 1RB, 14 16-0AM) LTE-FOD 652 | 296 %
10183 | AAF | LTE-FDD (SCFDMA 1 RB, 1.4 MHz_54-0AM) LTE-FDD 550 | 496%
83 | CAC | IEEE 802 11n (HT BPSK) WLAN 09 | +98% |
10194 | CAC | IEEE 802 11n (HT Greenfield, 39 Mbps. 16-0AN) WLAN 112 | +0.6 %
10195 | CAC | IEEE 802 11n (HT €5 B4-QAM) WLAN 821 | 2896%
10196 | CAC | IEEE 802.11n (HT 65 B8PSK) WLAN 810 | +86%
10197 | CAC | IEEE 802 11n (HT Mixed, 39 Mbps, 16-0AM) WLAN 813 | +06%
10198 | CAC_| IEEE B02.11n (HT Mixed, 65 Mbps, 64-OAM) WLAN 827 | t96%
10219 | CAC | IEEE B02.11n (HT Mixed, 7.2 Mbps, BPSK) WLAN 803 | +896%

|
g
|
i
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CAC WLAN 06 % |
% CAC WLAN 27 | 20, t
10222 | CAC WLAN 06| £0.6% |
& WLAN 48| 296% |
10224 | CAC WLAN 08 | $96% |
110225 | G, 97 | 206%
| 10226 | CAB LTE-TDD 40| 20,
| 10227 | CAB LTE-TOD_ 1o§ 106% |
10226 | CAB LTE-TOD 22 | $96% |
10220 | CAD LTE-TDD 048 | +0.
10230 | CAD LTE-TDD 1025 | +96% |
10231 | CAD LTE-TDD 919 | +08%
10232__| CAG LTE-TDD 048 | +06%
10233 | CAG LTE-TDD 1025 | +06%
| 1023¢ | CAG LTE-TDD 921 | +06%
| 10235 | G LTE-TDD 948 | £96%
10236 | C LTE-TDD 1025 | +96%
10237 | CAG LTE-TDD 921 | +06% |
10238 | CAF LTE-TDO 948 | £96% |
| 10239 | CAF LTE-TDD 1025 | +96%
| 10240 | CAF LTE-TDD 21 | £66% |
10241 | CAB LTE-TDD 82 | £96%
10242 | CAB LTE-TDD 86 | £96%
10243 | CAB LTE-TDD 46 | £96%
10244 | CAD LTE-TDD 10.06 | 29,
CAD LTE-TDD 10.06 | +9. §:
10246 | CAD LTE-TDD 930 | 29.6% |
10247 | CAG LTE-TDD 991 | 206 % |
10248 | CAG LTE-TDD 1009 | 29.6%
10249 | CAG LTE-TDD 920 | 206%
10250 | CAG [E-TDC 981 | $06% |
10251 | CAG TDD 1017 | £9.6 %
1 | CAG LTE-TDOD 924 | +06%
10253 | CAF 100 980 | +06% |
10254 | CAF DO 10.14 | +0
10255 | CAF O 920 | #9¢ 2‘
| 10256 | CAB DO 996 | £96% |
10257 | CAB 'DO 10.08 | +9.
10258 -TDO 334 | +96 %
10258 | CAD 00 98 | +96%
10260 | CAD LTE-TDD 97 | 956 % |
10261 | CAD LTE-TDD 24| +96%
10262 | CAG LTE-TDD B3 | 296%
10263 | CAG LTE-TOD 1016 | 296 %
10264 | CAG LTE-TDD 923 | +96%
10265 | CAG LTE-TDD 982 | 486%
| 10266__| CAG [E-T0D 1007 | 466% |
| 10267__| CAG : [E-TDD 930 | $98%
10268 | CAF : [E-TDD 1008 | $96% |
| 10268 | CAF | LTE- 0D 1013 | $+06% |
[ 10270 | CAF | LTE-] TDD 958 | +06%
[10274_| CAB_| UMTS-FDD (HSUPA, Subtest 5, 3GPP Roi®. 10) ) 487 | 496%
10275__| CAB_| UMTS-FDD Subtest 5, IGPP Rei8 4) DMA 396 | +96%
10277 | C PHS 1181 | 296 % |
10278 | CAA_| PHS BW 1161 | £968%
10279 | CAA | PHS B8W 1218 | 296 %
10290 | AAB | CDMA2000, RC1 COMAZ000 | 391 | 29.6%
10291 | AAB | COMA2000 46 | 296% |
10292 | AAB . RC3, SO32, Full Rate COMA2000 38 | 496%
10293 | AAB_| COMA2000, RC3, SO3, COMA2000 | 350 | $98% |
10295 | AAB | CDMA2000, RC1, SO3. DMA2000 | 1249 | +96%
10297 | AAD | LTE-FDD (SC-FOMA, 50% RB, 20 MHz, OPSK). 'EFDD 581 | +96% |
| 10298 | AAD | LTE-FDD 50% RS, 3 MHz. OPSK) [E-FDD 572 | +96%
(10209 | AAD | LTE-FDD (SC-FOMA, 50% RB, 3 Mrz, 16-QAM) [E-FDD 639 | $96%
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10300 | AAD LTEFDD 660 | £96%
10301 | AAA WIMAX_ 12 £90% |
10302 | AAA WIMAX 1257 | 298 %
| 10303 | AAA WIMAX 12 296%
0304 | AAA WIMAX 1186 | 296%
0305 | AAA | IEEE 802 16e WIMAX (3115, 10ma. 10MHz. BAOAM, PUSC, 15 WIMAX 1524 | t06%
symbols)
10306 | AAA | IEEE 802.16e WIMAX (29:18, 10ms. 10MHz 640AM. PUSC, 18 WIMAX 1467 | 206%
10307 | AAA 802,160 WIMAX (2918, 10ms, 10MHz. 18 WIMAX 1440 | +06 % |
10308 | AAA | IEEE 802.16e WIMAX (29:18, 10ms. 10MHz, 160AM, PUSC) WMAX 1446 | £96% |
10308 | AAA | IEEE B802.16e WIMAX (29.18, 10ms, 10MHz, 16QAM, AMC 223, 18 | WIMAX 1458 | £96%
symbols)
10310 | AAA | IEEE B0Z 160 WIMAX (29:18, 10ms, 10MHz. OPSK, AMC 2x3. 18 | WIMAX 1457 | £96%
symbols) % =S
1031 AAD | LTE-FDD (SC-FOMA, 100% RB,_15 Mz, OPSK) LTEFDD 606 | £96% |
10313 | AAA_| IDEN 13 iDEN 1051 | 296 %
10314 | AAA | IDEN 16 iDEN 1348 | $96% |
10315 | AAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps, S6pc duty cycle) WLAN J1 | 296% |
10316 | AAB | EEEEHQWH 4 GHz (ERP-O 6 WLAN 836 | 296% |
317__| AAC | IEEE 802 11a WiFi 5 GHz (OFDM., 6 Mbps, 96pc duly cyde) WLAN 836 | $9.6%
10352 | AAA | Pulse Waveform (200Hz, 10%) Generic 1000 [ $96% |
353 | AAA_| Pulse Wavelorm (200Hz, 20%) Genernc 99 | 296% |
10354 | AAA_| Pulse Waveform (200Hz, 40%) Generic 398 | 106%
| 10355 | AAA | Pulse Waveform (200Hz, 60%) Generic 222 | £96% |
| 10356 | AAA Generic 97 | £96% |
| 10387 | AAA | QPSK Waveform, 1 MHz Generic 10 | $96% )
10388 | AAA | QPSK Wavelorm, 10 MHz Generic 22 | +96% |
10396 | AAA | 54-QAM Waveform, 100 kHz Generic 27 | +96%
| 10399 | AAA | 64 Waveform, 40 Mz Generic 27 96 % |
10400 | AAD | IEEE 802.11ac WiFi (20MHz, 54-QAM, 99pc duly cyde) WLAN 37 | £96% |
10401 | AAD | IEEE 802 11ac WiFi (40MHz, 64-QAM, 99pc duty cyde) WLAN 60 | £96% |
| 10402 | AAD | IEEE 502 11ac WiFi (SOMHz, 54-QAM, 99pc duty cycie) WLAN 53 | 296% |
10403 | AAB_ | COMA2000 (1xEV-DO, Rev_0) Ci 76 | 296%
10404 | AAB | COMA2000 (1xEV-DO, Rev_ A) Ci 77 _| 296%
10406 Mg_ [= 22 | 296% |
10410 | AAG | LTE-TDD (SCFOMA. 1 RB, 10 MHz. QPSK. UL LTE-TOD 782 | 298%
7,8.9, Subframe Conf=4 .l
10414 | AAA | WLAN Genenc 854 | +0.6% |
415 | AAA mmmmum DS WLAN 154 | +06%
416 | AAA WLAN 823 | +96
4 AAB | WLAN 823 | 206%
M18 | AAA WLAN 814 | t96%
Long proambuie)
10419 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps, 99pc duty cycie, | WLAN 819 | £96%
Short preambute) ——
| 10422 | AAB | IEEE 802.11n (HT Greenfieid, 7.2 Mbps, BPSK) WLAN 32 | 296% |
10423 | AAB | IEEE 802.11n (HT Greenfield, 433 Mbps. 15-QAM) WLAN 47 | 296% |
10424 | AAB_| IEEE 802.11n (HT Greenfieid. 72 2 Mbps. 64-QAM) WLAN 40 | 296%
| 10425 | AAB | IEEE 802.11n (HT Greenfieid. 15 Mbps, 8PSK) WLAN 41 | 296%
10426 | AAB | IEEE B02.11n 90 WLAN 845 | +96%
10427 | AAB_| A1n WLAN 41 | $96% |
10430 | AAD | LTE-FDD w;u LTE-FDD 28 | $96% |
10431 LTE-FDD (OFDMA, 10 MHz E-TM 3.1 LTE-FDD 38 | $96%
10432 | AAC | LTE-FDD (OFDMA, 15 MHz E-TM 3.1 LTEFDD 34 | +96%
33 | AAC | LTE-FDD (OFDMA, 20 MHz. ETM 3.1 LTE+DO 34 | $86% |
10434 | AAA_| W-COMA (BS Tt 1 WCDMA 60 | +96%
10435 | AAF m(sc-mms.mmmu LTE-TOD 82 | £96%
Subframe=234729) =
10447 | AAD | LTE-FDD 5 MiHz, E-TM 3.1, Clipping 44%) [TEFDD | 756 | £9.6% |
M48 | AAD | LTE-FDD (OFDMA, 10 MiHz, E-TM 3.1, Clippin 44%) LTE-FDD 753 | 29
449 | AAC_ | LTE-FDO (OFDMA, 15 MHz, E-TM 3.1, Caping 44%) LTE-FOD 751 | 296%
M50 | AAC | LTE-FDD (OFDMA, 20 MHz, E-TM 3.1, Clipping 44%) LTE-FDD 748 | £96% |
Centificate No: EX3-3617_Jan20:2 Page 14 of 23
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(70457 | AAA | W-CDMA (BS Test Model 1, 64 DPCH. Clpping 44%) WCDMA 759 | 296% |
3__| AAD | Validation {(Square. 10ms. ims) i Test 1000 | 96 %
| 10456 | AAB | 1ac WiFs (1 WLAN 63 | £96%
| 10457 | AAA | UMTS-FDD (DC-HSDPA) WCDMA £96% |
| 10458 | AAA | COMA2000 (1xEV-DO, Rev B, 2 carmiers) COMA2000 55 | 296% |
| 10450 | AAA . B, 3 camers COMA2000 25 | 296% |
M60 | AAA (WCDMA, AMR) WCOMA 39 | £96% |
ME1 | AAB Lm-momF?ums.umz.mu LTE-TOD 82 | 296%
10462 | AAB | L { 1 RB, 1.4 MHz, 16-0AM, UL LTE-TOD 830 | 206%
47
10463 | AAB | LTE-TOD (SC-FOMA, 1 RB, 1.4 MHz, 64-QAM, UL LTE-TOD 856 | 06%
Subframe=234.7 o
10464 | AAC | LTE- 1 RE, 3 MHz. OPSK, UL LTE-TOD 782 | t06%
Subframe=2.34788) =
10465 | AAC | LTE-TOD (SC-FDMA, 1 RB, 3 Mz, 165-OAM. UL LTE-TOD 832 | t96%
7
10466 | AAC | L 1 RB, 3 MHz. 64-0AM, UL LTE-TDO 857 | 206% |
7
10467 | AAF | LTE-TDO (SC-FOMA. 1 RB, 5 MHz, GPSK, UL LTE-TDD 782 | 96 %
47
10468 | AAF | L { 1RB, § MHz. 16-0AM, UL LTE-TDD 832 | 206% |
47
10468 | AAF | LTE-TDD (sorow\ 1RB, 5 MHz, 64-0AM, UL LTE-TOD 856 | 2196%
10470 | AAF (sc-mm 1RE. 10 Wz, LTETDD | 782 | 206% |
10471 | AAF | LTE-TDD (sc-m 1RB, 10 Mz, 16-0AM, UL LTE-TOD 832 | +06%
10472 | AAF | LTE-TDD (aomm 1 RB, 10 MHz. 64-0AM, UL LTE-TOD 857 | +06%
47
10473 | AAE L%% %Du\ 1 RB, 15 Mz, OPSK, UL LTE-TOD 782 | 96% |
Subframe=234,789)
10474 | AAE | LTE-TDD (SC-FOMA, 1 RB, 15 MHZ, 16-QAM, UL LTE-TDD B32 | t96%
pa— Subframe=2 7 —
10476 | AAE | LTE-TDD (SC-FOMA. 1 RB, 15 Mz, 54-QAM, UL LTE-TDD BS7 | 06% |
7
10477 | AAF | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 16-GAM, UL LTE-TOD B3z | £96%
e Sublrame=2.34.789) il
10478 | AAF | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 64-0AM, UL LTE-TDD B57 | t06%
0970 AAB | LTE-TOD (56 FOMA. 50% 7B
1 "AAB | LTE-TDD ( RB, 1.4 MHz OPSK. UL LTETOD 774 | t96%
347,
10480 | AAB | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 16-QAM, UL LTE-TDD 818 | t96%
l 47
10481 |AAB | L RB, 1.4 MHz, 64-0AM, UL LTE-T0D B45 | t96%
Subframe=2,3.47.89) R
10482 | AAC | LTE-TDD (SC-FOMA, 50% RB, 3 MHz. QPSK, UL LTE-TDD 771 | 206%
Subframe=2,34.7
10483 | AAC L—"‘_“A"'MM (SC-FOMA. 50% RB. 3 MHz. 16-0AM, UL L7E-TDD 839 | t96%
Sublame=234789)
10484 | AAC | LTE-TDD (SC-FOMA, 50% RB, 3 MHz, 64-QAM, UL LTE-TDD B47 | 296%
Sublkame=234.7
10485 | AAF | LTE-TDD ( 50% RB, 5 MHz, QPSK, UL LTE-T0D 759 | £96%
47
10486 | AAF | LTE-TDD (SC-FOMA, 50% RB, 5 MHz, 16-QAM, UL LTE-TDD 838 | +06%
234.789)
10487 | AAF | LTE-TDD (SC-FDMA, 50% RS, 5 MHz. 64-0AM, UL LTE-TOD 860 | +96%
47
10488 | AAF | LTE-TDD (SC-FDMA, 50% RB, 10 MHz. GPSK, UL LTE-TDOD 770 | t96%
Subframe=234788) _—
10489 | AAF | LTE-TDD (SC-FDMA, 50% RB, 10 Nirz, 16-QAM. UL LTE-TDD 831 | t96%
Subframe=2347
10490 | AAF | LTE-TDD (SC-FOMA. 50% RB, 10 Nz, 64-0AM, UL LTE-T00 854 | £96%
Sublrame=2347 3 9)
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10401 | AAE | LTE-TDD (SC-FOMA, 50% RB, 15 MHz, OPSK. UL LTE-TDD 774 | t06% |
Subframe=2,34.7
10492 | AAE | LTE-TOD E&‘ﬁg S0% RB, 15 MHz. 16-0AM, UL LTE-TDD 841 | t06%
Subframe=234789) __|
10403 | AAE | LTE-TDD (SC-FDMA, 50% RB, 15 Mz, 64-OAM, UL LTE-TDD 855 | t96%
7
10494 | AAF | LTE- 20 Mz, OPSK, UL TE- 774 | £9.6% |
Subtrame=234789) _ g —
10495 | AAF | LTE-TDD (SC-FOMA. 50% RB, 20 MHz. 16-QAM. UL LTE-TOD 837 | 296 %
Sublrame=2,34,7
10496 | AAF A S0% RB. 20 MHz 64-0AM, UL LTE-TOD 854 | 2068%
|| Sublrame=234789) Sa 2
10497 | AAB | LTE-TDD (SC-FOMA, 100% RB, 1.4 MHz, OPSK, UL LTE-TOD 767 | £96%
A — = -
10488 | AAB ue-% (SC-FOMA, 100% RB, 1.4 Mz 16-QAM. UL LTE-TOD 840 | t06%
7,
10400 | AAB | LTE-TDD 100% B, 1.4 MHz 64-0AM, UL LTE-T0D 868 | t06%
Subframe=2.3,4.7 8 9)
10500 | AAC | LTE-TDD (SC-FOMA, 100% RB. 3 Wiz, GPSK. UL LTET00 | 767 | 206% |
7
10501 | AAC Wiﬁ'ﬁ 3 Mz, 16-0AM, UL LTE-TDD BA4 | 296%
Subframe=2,3,47 8,9) R
10502 | AAC | LTE-TDD (SC-FOMA, 100% RB, 3 MHz, 64-OAM, UL LTE-TDD 852 | £96%
Subframe=2.34.7 = =
710503 | AAF | LTE- 100% RB, 5 MHz, GPSK, UL LTE-TDD 772 | 296 %
Subframe=234,7 8.9)
10504 | AAF | LTE-TDO (SC-FOMA. 100% RB, 5 MHz 16-OAM, UL LTE-TOD 831 | 96%
Subframe=2.3.4.7
10505 | AAF | LTE-TDD ( 1 S Mz, 64-0AM, UL LTE-TOD B54 | 206% |
Subirame=2.3 4,7 8.9)
10506 | AAF | LTE-TDD (SC-FOMA, 100% RB. 10 MHz. GPSK, UL LTE-TOD 774 | 206%
Subframe=2 7,
10607 | AAF | LTE- 10 MHz. 16-0AM_ UL LTE-TDD 836 | +t86%
Subframe=234.7 8.9)
10508 | AAF | LTE-TDD (SC-FDMA, 100% RB, 10 MMz 64-0AM, UL LTE-TDD | 855 | 206
| Sublame=234789)
10800 | AAE | LTE-TDD (SC-FOMA, 100% RB, 15 MHz, OPSK. UL LTE-TDD 799 | t96%
47
10510 | AAE | LTE- 100% RS, 15 MHz. 16-0AM, UL LTE-T0D 849 | t06%
___| Sublrame=2.34.7.8 9)
10511 | AAE uemom:t;u 100% RSB, 15 MHz. 64-0AM, UL LTE-TDD 851 | 96%
10512 | AAF | LTE- ] . 20 MHzZ. GPSK._ UL LTE-TDD 774 | 196 %
Sublrame=2.3.4.7 8.9)
10513 | AAF | LTE-TDD (SC-FDMA, 100% RB, 20 MMz 16-OAM, UL LTE-TOD 842 | 196 %
a7
10614 | AAF - 1 20 MHz. 64-0AM, UL LTE-TDD 845 | 196%
Subframe=2,34,7 8.8)

10515 __| AAA 11D WiFi 24 WLAN +06%
10516 | AAA WLAN 57 | £06% |
0617 | AAA WLAN 568 | 296%

10518 | AAB WLAN 23 | 496
10519 | AAB 39 | +96%
10820 | AAB_| WLAN 12 | £96% |
10521 | AAB_| WLAN 97 | 2006%
10622 | AAB WLAN 45 | +06%
10523 | AAB_| WLAN 08 | $+06% |

10524 | AAB_| WLAN 27 | 96 %

10525 | AAB | WLAN 36| £96% |
10526 1 AAB | WLAN 42 | $06% |

10527__| AAB WLAN 21 | £96% |

10528 | AAB | WLAN 36 | 20, a_

10529 | AAB “WLAN 36 | 20.6% |

10531 | AAB WLAN 43 | 96 %

10532__| AAB WLAN 120 | +08 %
[ 10533 | AAB | WLAN 138 | $9.6% |

|
|
|
:
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% ; WLAN BA5 | 08
WLAN 845 | _EE:u
‘ WLAN 32 | t98%
| AAB_| IEI WLAN L»L!‘_Aﬂ.a..
"AAB_ WLAN B.54 9.6
A8 T8 WLAN 8.30 —g'gga
WLAN 46| 29,
“AAB | IE N 65 | 20, ‘F
“AAB N 65 | 408
“AAB | IE N A7 | 20.6%
%: WLAN 55 | 29.6% |
N 35 | 298
b WEAN rEEITLS
AAB | WLAN 37 | $96%
“AAB_| WLAN 138 | $9.6%
“AAB | WLAN 850 | +98%
_AAB_ WLAN 842 | +96% |
AAB WLAN 45 | 206% |
LAAC | WLAN 48 | £98%
AC | IE WLAN 47 | $96%
C WLAN 850 | $96%
C_|IE WLAN 61 | t96%
AAC | IE WLAN 73 | t96%
AAC |IE WLAN B56 | +96%
AAC WLAN 860 | t96%
"AAC | WLAN 877 | $96%
AAA WLAN 825 | £196%
cyclo) . B
10565 | AAA | IEEE B02.11g WiFi 2.4 GHz (DSSS-OFDM, 12 Mbps, 99pc duty WLAN 845 | 90% |
10666 | AAA ig r 8 Mbps, 90pc duty WLAN 813 | 206% |
cycle) R
10567 | AAA | IEEE B02.11g WiFi 2.4 GHz (DSSS-OFOM, 24 Mbps, 89pc duty WLAN 800 | 290%
10868 | AAA 802.11g W) 2.4 GHz (DSSS-OFDM, 36 Mbps, 99pc duty WLAN 837 | 106%
cycio)
10568 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 48 Mbps, 99pc duly WLAN 810 | t96%
10570 | AMA m”!!mngwnumm'ummm WLAN 830 | t96%
10571 | AAA WLAN 109 | $06% |
10572 | AAA | IEEE 802t WLAN 1 +06% |
0875 | AMA | IEEE 802 WA T MEIILE
10574 | AAA | IEEE 802 1 WLAN 198 | :96% |
10575 | AAA | IEEE B02. 1gwnzammmommm WLAN B850 | 208 %
10676 | AAA ﬁmmm‘ 2.4 GHz (DSSS-OFDM, 9 Mbps, S0pc duty WLAN 8O0 | t96%
90577 | AAA | IEEE B02.11g WiFi 2.4 GHz (DSSS-OFDM, 12 Mbps, 90pc duly WLAN 870 | t86%
10678 | AAA 11g r 18 Mbps, G0pc duty WLAN 840 | 208%
10579 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 24 Mps, B0pc duly WIAN 836 | t06%
10580 | AAA 802.11g WiFi 2.4 GiHz (DSSS-OFDM, 36 Mbps, 90pc duty WLAN 876 | £96%
10581 | AAA | IEEE 802 110 WiFi 2.4 GHz (DSSS-OFDM, 48 Nbpa, S0pc duly WLAN 5% | T06%
10582 | AAA Tig WiFI 2.4 54 Mbps. G0pc duty WILAN BE7 | £96%
10583 | AAB | IEEE B02 11amh WiFi 5 GHz (OF DM, 6 Mbps. S0pc duty cycie) WLAN 50 | 06 % |
| 10584 | AAB | IEEE BO2 11a/h WiFi 5 GHz {OFDM, 9 Mbps, S0pc duty oycle) WLAN 60 | 86% |
| 10585 | AAB | IEEE B02 11aM WiFi 5 GHz (OFDM, 12 Mbps, 90pc duly cycie) WLAN 370 | £98%
10586 | AAB | IEEE 802 11a/h WiFi 5 GHz (OFDM, 18 Mbps, 90pc duly Cycie) N 40 | £06%
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10587 [1EEE 802.1
’_:W
%m
| 10504 |
10505

Kaiedasaec
A e

iaaestiin

| 10610
1

| 1061

1061 IEEE 802.
10614 | IEEE 802.1
10618 IEEE 802.

1061 IEEE 802
10617 IEEE 802
10618 IEEE 802.

R
8

i

i

e

January 30, 2020
5 Gilz [OFDM. 24 Mbps, 90pc dub N 836 | 1906
5 GHz (OFDM, 36 Mbps, ¢ WLAN 876 | $06% |
WILAN 835 | 2196% |
N 867 | 290%
WLAN 863 | 166%
WLAN [} $06% |
WLAN 8 $96%
874 | £96%
WLAN 74_| $96% |
WLAN 71 | +96% |
WUAN 72 | £96% |
pxed, 20MHz, MCS7, 90pC duty Cycle) N 850 | $96%
3. 40MHz. MCS0, B0pC duty Cycke) WLAN B79 | £96%
: WUAN 88| £9.6% |
0 (HT Mixed, 40MHz, MCS2, 80pc duty cycle) WLAN 82 8%
WLAN B4 | 296% |
296% |
N 876 |49
WLAN 887 | 106% |
WLAN 8682 | +0.6%
WLAN 864 | $86% |
WLAN 8.77 6% |
WLAN 57 | 196%
WLAN 78 | +96% |
WLAN 70 | £96%
WLAN 77 | £96%
WLAN 94 | £96%
WLAN 50 | 296 %
WLAN 82 | 296 %
WLAN £ 9.
WLAN % 2 ﬁ:
WLAN 858 | 296% |
WLAN 86 | £96%
WLAN 87 | 296% |
WLAN 877 | 106%
WLAN 868 | +96%
N 882 | $96% |
WLAN 896 | 1+06% |
N 96 | +06% |
N 83 | 49
WLAN 88 | £96
WLAN 71| £0.
WLAN 85 | 29
WLAN 72| 20
B 296 %
WLAN 74| 298%
WLAN 863 | 29.6%
N 880 | 20.6%
WLAN 881 | 20,
N 8.83 zo.g:
WLAN 79 | 208
WLAN g +06% |
: +06%
Ew?ﬂ 98 | $06
WLAN 06 | +0
WLAN 06 | +9.6% |
%&n 89 | 0
N 105 | 96 %
WLAN 111 _| £96%
LTE-TDD 19196 | 29,
LTETDD | 11.96 | 298%
DMA2000 | 345 | +0.6% |
L 01 | 296%
LTE-TDD 42| +06%
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;
i
8

:

) 2196

1 # TE-TDD 721 | 298
(200Hz. 10% est 10.00 | 298% |
:AMA 200Hz, 20% ost 660 | +08%

1 2 g 5 9.6
o = rs
1 m ont 7 | 298%
10670 % 18| £0,
10671 | AMA N 00| %9,

ARA WLAN 57 _ﬁ €% |

10674 ﬁ N a7e 140

74 | 20

10675 | AAA N Lﬁ—ﬁ
1 AAA WLAN 3 £0.

1 AAA WLAN X 06

78| AAA WLAN 78| £9.

:osg m WLAN 89 | £0.

m m .80 +06%
(10681 | AAA WLAN 862 | +06% |
10882 | AAA WLAN BA3 | +06%
(10683 | AAA WLAN B42 | +96
10684 | AAA WLAN 26 8%-3%_'
10685 | AAA WLAN 33 | 206% |
10686 MMAA WLAN 28 | :96% |
10087 WLAN : 29/
10688 m WLAN g *!-.i
10689 WLAN B.55 19
10690 | AAA WLAN 29 | 2 '%:
10691 | AAA WLAN 25 | 296% |
10682 | AAA WLAN 120 | 286% |
£ -
1 WLAN 857 | 29
10606 | AAA TWLAR S EITL
1 AAA WLAN 181 | £9. g:

AAA WLAN 61| $8.6% |

1 AAA WLAN 889 | $+06% |

AAA \ 882 | +66% |
| 10700 | AAA LAN 73 | $06% |

10701 | AAA WLAN 86 | +06% |

AAA WLAN 70 | +96% |

1 AAA WLAN 8 £06%
o704 | A v —— WYL
10705 | AAA WLAN 69 | +96% |
10708 | AAA WLAN 55 | 296% |
10708 | AAA WLAN 33 | 29 g:
10710 | AMA N 29 [

107 AAA WLAN 39 | £96%
10712 | AM N 167 | $06% |
10713 | AAA WLAN +0.6
0714 | AAA | IEE WLAN £9¢ s:
| 1071 AAA 1 1ax (40MH2 N 45 | 29
071 AAA_ | IEEE 802.11ax (40MHz, MC N ; £06%
1071 AAA EE 802 WLAN 848 | £96% |
0718__| AAA - WLAN 24| +96%
| 1071 AAA WLAN : 296 %
| 10720 | AAA WLAN 87 | £96% |
| 10721 | AAA WILAN 76 | 296%
10722 | AAA WLAN 55 | 296% |
10723 | AAA WLAN 70 | 29, t
10724 | AAA WLAN ¢ 29,
Eﬁ% AAA WLAN 174 | $96% |
1 AAA WLAN 72| 496%
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AAA WLAN 668 |+ J_F
1 AM WLAN 865 | 20
AAA WLAN 864 | 206 %
| 10730 | AAA WLAN g_g 29, F
T10731__| AAA WLAN 42 | 29.
10732__| AAA WLAN 846 | 20,
10733 | AAA LAN A0 | 29,
_1_8% AA WLAN +0,
1 AAA WLAN £0,
107361 AAA WA 27 | 20, E
10737 | AAA : WLAN 838 206
1 AAA T BOMz. MCS7, 99pc Aty cyck %~ +
1 AAA | IEEE 802.11ax (BOMMz, MCSS, S9pc duty cyck N 2
1 AAA | IEEE 802.11ax (BOMHz, MCS9, 99pc duty cyc WLAN . $96% |
10741 | AAA | IEEE 802 11ax (B0MHz, MCS10, 99pc duty cyck WLAN : $96% |
@% AAA | IEEE 802.11ax (80MMHz, MCS'11, 08pc duty oy N 43 | 200% |
1 ;4 AAA | IEEE 802 11ax (160MHz, MCSO, S0pc duty cycle 94 | 206% |
10744 | AAA | IEEE 802 HOMHz, MCS1, S0pc duty cyce N Kl 2
(10745 | AAA_| IEEE 802 11ax (160MHz, MCS2, 90pc duty cye WLAN 83 | 29
10746 | AAA | IEEE B02 11ax (160MHz, MCS3, S0pc duty Cycle) WLAN 11 | 29,
10747 | AAA_| IEEE 802 11ax (160MHz, MCS4, 90pc duty cych WLAN 904 | 298% |
10748 | AAA_| IEEE 802 11ax (160MHz, MCSS, 90pc duty cyce WLAN 0.
10749 | AAA_| IEEE 802.11ax (160MHz MCS6, 90pc duly oy WLAN g 40
(10750 | AAA | IEEE 802 11ax (160MHz, MCS7, 90pc duty Cyce) WLAN . +0,
10751 | AAA | IEEE 8021 1ax (160MHz MCSS_ 00pc duly cych) WLAN +0,
10752 | AAA | IEEE 802.11ax (160MHz, MCS9, 90pc WLAN 1 | 206
10753 | AAA_| IEEE 802 11ax (160MHz, MCS10, §0pc duly Cyc WLAN 900 | +086
_12% AAA EEE 802.11 160MMS CS11, 90p Oy WLAN 8,54 40
107 AAA | IEEE 802.11ax (160MHz, MCSO0_99pc i WLAN B84 | 206
10756 | AAA | IEEE 802.11ax (160MHz, MCS1, 099 : WLAN 877 | +06
10757 | AAA | IEEE 802.11ax (160MHz, MCS2. 990 . WLAN 877 | 06
10768 | AAA 'E B02.1 1ax (160MHz, MCS3_ 00g : WLAN B0 | 296 %
AAA | IEEE BO2 11ax (160MHz, MCS4, 98pc duty cycie) WLAN E _:EE
1 AAA | IEEE B02.11ax (160MHz, MCS5, S9pc duty cycle WLAN 49 | 2086
10761 | AAA | IEEE 802 11ax (160MHz, MCS8, 99p cyce) WLAN 56 | 206
(10762 | AAA_| IEEE 802 11ax (160MHz, MCS7, 99pc duty cycke WLAN 840 | 0.6%
AAA | IEEE 802 BOMHzZ, MCS8, 99pc duty cycle] WLAN Lﬁ___ ]
1 AAA | IEEE 802 BOMHz, MCS9, 99pc duty cyce) WLAN 854 | 2086
10768 1AM EEE 802 BOMHz, MCS 10, 99p cyce) WLAN 854 | +06
10766 EEE B02.110x (160MHz. MCS11, 99pC Guty Cye WLAN 851 | +06
10767 | AAB | 50 NR (CP-OFDM, 1 RB, 5 MHz, QPSK_ 15 kHz) SGNRFR1 | 799 | £ ea'
e = _ 10D _
10768 | AAB | 5G NR (CP-OFDM, 1 RB, 10 MHz, QPSK, 15 kiz) a&mmn 807 | t00%
70760 | AAB | 5G NR (CP-OFDM. | FB, 15 MHz. OPSK, 15 kHZ) SGNRFR1 | B0V | 96 %
70770 | AAB | 5G NR (CP-OFDM, 1 RB, 20 MiHz, QPSK, 15 ki) %ﬁ\’iﬁ 802 | 208% |
10771 | AAB | 5G NR [CP-OFDM. 1 RB, 25 MHz. OPSK, 15 ki) s&mms 802 | 296%
10772 | AAB | 60 NR (CP-OFDM, 1 RB, 30 MHz. OPSK, 15 k) SGNRFR1 | 823 | 298%
S OO
10773 | AAB | 5G NR (CP-OFDM, 1 R, 40 MHz, QPSK, 15 kHz) ufsomm1 803 | 200%
10774 | AAB | 50 NR (CP-OFDM, 1 RB, 50 MHz, GPSK, 15 kHz) SGNRFR1 | 802 | £06% |
10776 | AAB | 5G NR (CP-OFDM, 50% RB, 10 MHz, OPSK. 15 kHz) %unrm 830 | t06%
10778 | AAB | 56 NR (CP-OFDM, 50% RB, 20 MiHz, QPSK, 15 kHz) SGNRFR| | B34 | t06%
10780 | AAB | 5G NR (CP-OFDM, 50% RB, 30 MMz, QPSK, 15 kHz) s&lﬁm 1| 638 | £00% |
10781 | AAB | 50 NR (CP-OFDM. 80% RB, 40 MHz, OPSK, 15 kHz) SGNRFR1 | B38 | £006% |
100
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(10762 | AAB | 5G NR (CP-OFDM. 50% RB. 50 Mz, QPSK. 15 kHz) W' 843 [ x06% |
10763 | AAB | 5G NR (CP-OFDM, 100% RB, 5 MiHz, QPSK, 15 kHz) SGNRFR1 | B31 | +96%
0764 | AR | 56 R [CP-OFOM T00% RB. 0 Wiz GPEI T8 W) SO NRFRT | B3| T9E%
G786 AAB | 5 NR (P -OF W, T00% B, 15 W5, GPSK_ 15 SONAFRT | 530 T T98%
107866 | AAB | 50 NR (CP-OF DM, 100% RB, 20 MHz, QPSK, 15 kHz) ?ﬂ'ﬁﬂu 835 | 206 % |
-TOTT [ ARE 5 N (CP-OF D T00% B, B W PR T ) L R T
10788 | AAB | 56 NR (CP-OFDM, 100% RB, 30 Mz, QPSK, 15 kHz) gﬁ'ﬁh 830 | 200% |
10780 | AAB | 5G NR (CP-OF DM, 100% RS, 40 MHz. GPSK, 15 kiz) SGNRFR1 | 837 | £98% |
o0 AR | 5 WGP 0RO, T00% B 50 W GPSK. T8 gﬁ'ﬂi\ FmE
10701 | AAB | 56 NI (CP-OFDM, 1 RB, 5 Wiz, QPSK, 30 o) SGNRFR1 | 783 | £06% |
70782 | AAB | 5G NR (CP-OFDM, 1 RB, 10 MHz. QPSK, 30 WHz) %1 782 | 06%
70703 | AAB | 50 NR (CP-OFDM, 1 RB, 15 MHz, OPSK, 30 k) %1 795 | 08 % |
10704 | AAB | 5G NR (CP-OFDM, 1 RB. 20 MHz, OPSK. 30 kHz) %ﬁﬁfﬁ 782 | z00%
10785 | AAB | 5G NR (CP-OFDM, 1 RB. 25 MHz, QPSK. 30 kHz) s&mﬁm 784 | 296%
G706 | AAB | 56 N [CP-OF DN T A8, 30 s, GPEK 0w RPN TE o
(10797 | AAB | 5G NR (CP-OFDM. 1 RB, 40 MHz. QPSK. 30 kHz) %Wm 801 | 206%
10798 | AAB | T RB, 50 MHz. 30 W) SGNRFR1 | 760 | 0.6% |
(10798 | AAB | 6G NR (CP-OFDM, 1 RB, 60 MHz. OPSK. 30 kiz) gmm 793 | :06%
0801 | AAB | 5G NR (CP-OFOM, 1 RB, B0 MHz, QPSK, 30 12) SGNRFR1 | 709 | t66% |
08 | ARS8 W (CP-OFO. T RB 00 Wie. GPSK 30 AT TI TR
10803 | AAB | 5G NR (CP-OFDM, 1 RB, 100 Mz, OPSK. 30 kHz) nrgguTr‘m 793 | 296 % |
70806 | AAB | 5G NR (CP-OFDM, 50% HB, 10 MHz. GPSK. 30 kiHz) NRFR1 | 634 | 296% |
TG506 | ARB | 56 RGP OF DV, 50% B, 75 Vs GPSK 305 S0 WAFRT | 557 598
10800 | AAB | 5G NR (CP-OF DM, 50% RB, 30 MHz. QPSK, 30 kHz) o:g:ﬁa B34 | 96%
10810 | AAB | 5G NR (CP-OFDM. 50% RB, 40 MHz. QPSK. 30 kHZ) 5GNRFR) | 834 | 206%
TORTT | AAB 50 WA (CP ¥ ONL 0% . 8 Wi PSR S0 QAT | 5% [ T9E%
10817 | AAB | 50 NR (CP-OFDM, 100% RB. 5 MHz, QPSK. 30 kHz) s?';éTm B35 | t96%
10818 | AAB | 5G NR (CP-OFDM, 100% RB, 10 MHz, QPSK, 30 kHz) %ﬁ'ﬁt B34 | 206% |
TORT6 | AB | 56 N (CP-GFON T00% B, 78 Wiz, GPBK 307 SRR IS [ T0e%
10820 | AAB | 5G NR (CP-OFDM, 100% RB, 20 MHz. QPSK, 30 kHz) %m B30 | £0B%
10821 | AAB | 50 NR (CP-OFDM, 100% RB, 25 M-z, QPSK, 30 kiHz) %Wﬁa B41 | 2006%
10822 | AAB | 5G NR (GP-OFDM., 100% RB, 30 MHz, GPSK, 30 kHz) %1 B4l | 206% |
10823 | AAB T 30 WHz) a'(girna 836 | t06%
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(o824 | 56 NI (CP-OFDM, 100% RB. 50 Wiz, GPSK. 30 W)
16828 | 56 NR (CP-OFOM, 100% RB. 60 Wiz, GPSK, 30 W)

CAICT

No.121Z61621-SEMO03

January 30, 2020

SGNRFR1 | 830 | t06%
TDD

SGNRFR1 | 841 | t06% |

g

|

5G NR (CP-OFDM, 100% RS, 80 MHz, OPSK, 30 kHz) —
§G NR (CP-OFDM, 1007% RB, 50 Mz, QPSK, 30 k1) SGNRFR1 | B.43 | £9.6% |

L, M-
SGNRFR1 | 842 | +06%

-

56 NR (CP-OFDM, 100% RB8, 100 MHz, OPSK_ 30 kHz)

m—-—r ———
S5GNRFR1 | B40 | £90%

:

NR 1 10 Mz, 60 k)

SGNRFRY | 783 | 296 % |

10831 [5G NR (CP-OFDM, 1 RB., 15 Mz, QPSK, 60 kHz)

g
‘EEEEEEE

100 o ]
SGNRFR1 | 7.73 | 0.6 %

5G NR (CP-OFDM, 1 RS, 20 MMz, OPSK_ 60 kHz)

I%%‘Fﬁ 774 | 206%

100 ___ -
5G NR FR1 770 | t86%

5G NR (CP-OFDM, 100% RB. 15 MMz, QPSK_ 060 kHz)

10833 | AAB | 56 NR (CP-OFDM., 1 RB, 25 MHz, QPSK. 60 kHz)
10834 | AAB | 6O NI (CP-OFDM. 1 RB, 30 MHz, OPSK. 80 kHz) ?ﬁm 775 | £06% |
6855 | AAB |5 W [CP-OFONL T B, 40 W, GPSK. B0 SONRFRT 770 398 %
10836 | AAB | 50 NR (CP-OFDM. 1 RB, 50 MHz. OPSK. 60 kHz) %ﬁm 766 | £90% |
oRST | AAB 50 N (G OF DT R, SO W PR S 30 AR | TR T
063 | AR | 55 R (CPOFOR T R 80 W GPEK 80 oL ma e
10840 | AAB | 5G NR (CP-OFDM, 1 RB, 90 Mz, OPSK. 60 bHz) SGNRFR1 | 767 | 400%
10847 | AAB | 1HE, 100 MHZ., 60 kHz) %1 771 | £96% |
10643 | AAB | 5G NR (CP-OFDM, 50% RB, 15 MHz. QPSK, 60 kHz) ng'pt_nTm 846 | +006%
10844 | AAB | 5G NR (CP-OFDM. 50% RS, 20 MiHz. OPSK_ 60 hHz) E‘oﬁiﬁa B34 | 296%
10646 | AAB | 5G NR (CP-OFDM, 50% RB, 30 MHz. QPSK. 60 kHz) %Tm 841 | :90%
108654 | AAB | 50 NR (CP-OFDM. 100% RB. 10 MMz OPSK_ 60 &Hz) | SGNRFRT | B34 | 206 % |

AAB

AAB

00
SGNRFR1 | 830 | 206%
100

56 NR (CP-OFDM, 100% RB. 20 Mz, OPSK_ 80 kHz)

SGNRFR1 | 8.37 | 206% |
YOO

10857 | AAB | 5G NR (CP-OFDM, 100% RB. 25 MHz, QPSK. 60 kHz) S5GNRFRI | 835 | +06% |
10868 | AAB | 50 NH (CP-OFDM, 100% HB, 30 MHz, QPSK. 80 kHz) ?’Wm 836 | t06%
10850 | AAB | 5G NR (CP-OFDM. 100% RB, 40 MHz. OPSK_ 60 kiz) gpw 834 | +06%
10860 | AAB | 5G NIt (CP-OF DM, 100% RB, 50 Mz, QPSK, 60 kHz) %1 B4l | t66%
10861 | AAB | 5G NR (CP 100% RB, 60 %ﬁl 8B40 | 06 % |
o8| 7B 55 W (G OF DL T00% B I . GPSK B0 SeWRFRT | 8AT 398 %
10864 | AAB | 56 NR (CP-OFDM. 100% RB, 00 Mz, QPSK, 60 k) %‘Fﬁ' Ba7 | 296 % |
10865 | AAB | 56 NiR (CP-OFDM. 100% RB, 100 MHz, QPSK, 60 KHz) se@'??ﬂa a7 20EW
10860 | AAB | 50 NR (DF T-s-OF DM, 1 RB, 100 MHz. QPSK. 30 kHz) 568 | t06%
70868 | AAB | 5G NR (DF T-5-OF DM, 100% RB, 100 MHz, GPSK, 30 W4z
AAC

56 1 ¥ 120 kM2)

575 | t06% |

TOD
5G NR FR1

g«?ﬁs 580 | £0.6% |
TDO

5G NR FR2

T00
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EX3DV4- SN-3617 January 30, 2020
10870 | AAC | 5G NR (DF T-5-OF DM, 100% RB, 100 MHz. GPSK. 120 k) SR | 5 106% |
10871 | "5G NR (DFT-3-OFDM, 1 RB, 100 MHz, 16QAM. 120 kHz) SGNRFRZ | 675 | £06% |
10872 | AAC | 5G NR (DF T-5-OF DM, 100% RB, 100 MHz. 100AM. 120 kHz) %ﬁ 652 | 186%
TO8TS ARG 58 R [DF T+ OFORi T B, 700 W SAOAM TR0 RS | EET T8
10874 | AAC | 50 NR (DF T--OFDM. 100% RB. 100 MHz, G40AM, 120 B2 %’i‘?ﬂ 665 | 96 %
10875 | AAC | 5G NR (CP-OFDW. 1 RB. 100 MHz. QPSK_ 120 kH2) ;gomm 776 | 200%
10676 | AAC | 5G NR (CP-OFDM. 100% RB, 100 MMz, QPSK, 120 ki) ﬁ% B39 | £06%
10877 | AAC | 5G NR (CP-OFDM, 1 RB, 100 MHz, 160AM, 120 kHz) %’Fm 705 | 290%
0878 | ARG 56 R (CP-OF DN T00% A8, 100 Wiz T60AM T20 W) SONRFE | 8aT | T98% |
710670 | AAC | 5G NR (CP-OFDM, 1 RB, 100 MLz, SI0AM, 120 W) %%i‘ﬁﬁ 812 | 06%
10880 | AAC | 5G NR (CP-OFDM, 100% RB, 100 Mz, B40AM, 120 kHz) ;gomm 838 | t06%
To8aT | AAG | 56 N (BFT+-OFOW. T A, 50 Wie. GPSK TR0 ) gm CEETILY
10882 | AAC m‘ummﬁ—'gm 506 | £9.0%
10883 | AAC | 5G NR (DFT-5-OFDM, 1 RB. 50 MHz, 100AM, 120 kHz) SGNRFRZ | 657 | 06%
T008T T A B0 R DT OF DN, 0% T SO W TR T e 0 WRFE |88 | 198
10888 | AAC | 6G NR (OF T-a-OF DM. 1 RB, 50 MHz. B40AM. 120 kHz) 13'3«—»:3 601 | 2106%
10866 | AAC | 5G NR (DF T-5-OFDM, 100% B, 50 MHz, GAOAM, 120 kHz) %%aﬁa 605 | t06%
10887 | AAC | 5G NR (CP-OFDM, 1 RB, 50 Mz, QPSK, 120 k) SGNRFRZ | 7.08 | £06% |
70088 | AAC | 50 NR (CP-OFDM, 100% RS, 50 MHz. QPSK. 120 kHa) s?ﬁaz 835 | £90% |
0660 AAG | 56 NR (CP-OFON B 50 Wz TO0AN. TR0 %0 AP BE [ T0E% ]
76890 ARG | 53 R (CP-OF D, T00% B 50 W 160N 1200 %m TR
10801 | AAC | 5G NR (CP-OFDM. 1 RB. 50 MHz. G4QAM. 120 kHz) SGNRFRZ | 813 | £06% |
10892 | AAC | 5G NR (CP-OFDM, 100% RB, 50 MHz, G40AM., 120 4z) z 841 | +06%
;mmummnmmmmw-mw‘“~ and = expe for the saquare of the
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ANNEX H Dipole Calibration Certificate
750 MHz Dipole Calibration Certificate

. 2 Ry
Callbfatlon Laboratory of {‘\\\\\k\///l%’ S Schweizerischer Kalibrierdienst
Schmid & Partner M c Service suisse d'étalonnage

Engineering AG e e £ Servizio svizzero di taratura

: 2 NN B A .
Zeughausstrasse 43, 8004 Zurich, Switzerland % /Q\‘:@ S Swiss Calibration Service
mn

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agr for ther i of calibration certificates
ciient  CTTL-BJ (Auden) Certificate No: D750V3-1017_Jul20

CALIBRATION CERTIFICATE

Object D750V3 - SN:1017

Calibration procedure(s) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: July 24, 2020

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.
All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

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

Power meter NRP SN: 104778 01-Apr-20 (No. 217-03100/03101) Apr-21

Power sensor NRP-Z91 SN: 103244 01-Apr-20 (No. 217-03100) Apr-21

Power sensor NRP-Z291 SN: 103245 01-Apr-20 (No. 217-03101) Apr-21

Reference 20 dB Attenuator SN: BH9394 (20k) 31-Mar-20 (No. 217-03106) Apr-21

Type-N mismatch combination SN: 310982 / 06327 31-Mar-20 (No. 217-03104) Apr-21

Reference Probe EX3DV4 SN: 7349 29-Jun-20 (No. EX3-7349_Jun20) Jun-21

DAE4 SN: 601 27-Dec-19 (No. DAE4-601_Dec19) Dec-20

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

Power meter E4419B SN: GB39512475 30-Oct-14 (in house check Feb-19) In house check: Oct-20

Power sensor HP 8481A SN: US37292783 07-Oct-15 (in house check Oct-18) In house check: Oct-20

Power sensor HP 8481A SN: MY41092317 07-Oct-15 (in house check Oct-18) In house check: Oct-20

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-18) In house check: Oct-20

Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-19) In house check: Oct-20
Name Function Signature

Calibrated by: Michael Weber Laboratory Technician ,% kr
g
Approved by: Katja Pokovic Technical Manager /%

Issued: July 27, 2020

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

Certificate No: D750V3-1017_Jul20 Page 1 of 8
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Calibration Laboratory of

3 S Schweizerischer Kalibrierdienst
Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

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, “lEEE 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:

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

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

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

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

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

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

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

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

Certificate No: D750V3-1017_Jul20 Page 2 of 8
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Measurement Conditions

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

CAICT

No.121Z61621-SEMO03

DASY Version DASY5 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 750 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 419 0.89 mho/m

Measured Head TSL parameters (22.0+0.2)°C 423+6% 0.91 mho/m +6 %

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

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

SAR measured 250 mW input power 2.15 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

1.40 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5.53 W/kg * 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.5 0.96 mho/m
Measured Body TSL parameters (22.0+0.2) °C 555+6 % 0.97 mho/m + 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.23 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

1.47 W/kg

SAR for nominal Body TSL parameters

normalized to 1TW

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

Certificate No: D750V3-1017_Jul20

©Copyright. All rights reserved by CTTL.

Page 3 of 8

Page 207 of 278



CAICT

No.121Z61621-SEMO03

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

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.0Q-09jQ

Return Loss -30.4 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.30Q-41jQ

]
[ Return Loss -26.9dB J

General Antenna Parameters and Design

LElectricaI Delay (one direction) 1.035 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: D750V3-1017_Jul20 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 24.07.2020
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1017

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

Medium parameters used: f = 750 MHz; 6 =0.91 S/m; g, = 42.3: p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(9.97, 9.97,9.97) @ 750 MHz; Calibrated: 29.06.2020
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 27.12.2019
e Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA: Serial: 1001
e DASYS52 52.10.4(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 59.46 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.26 W/kg

SAR(1 g) = 2.15 W/kg; SAR(10 2) = 1.40 W/kg

Smallest distance from peaks to all points 3 dB below = 17.5 mm

Ratio of SAR at M2 to SAR at M1 = 65.7%

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

-2.00

-4.00

-6.00 ‘.m“

AL T
;R il""’*ﬂ-*w

-8.00 S
sis e W

-10.00

0 dB =2.87 W/kg =4.58 dBW/kg

Certificate No: D750V3-1017_Jul20 Page 5 of 8
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Impedance Measurement Plot for Head TSL

File View Channel Sweep Calibration  Trace

Scale Marker System Window Help

Chilavg= 20

Ch1: Start $50.000 MHz

Stop 950 000 MHz
10.00 [ =N fAn &1 A5 AR
5.00 L ! u. Quuuug M 4
.00 —— 4 ] |
o = — J - e -
10.00 !

1500 t }sL, —
20 00 ] ]

| |

125 .00 | [

%0.0 |
L3000 ‘
L5 00 | ]
L4000 Ch1avg= |20 | ] } j

Chi: Start 550000 MHz  —— Stop $50.000 MRz
Status  CH1: BT | C*1-Port Avg=20 Delay LCL
Certificate No: D750V3-1017_Jul20 Page 6 of 8
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DASYS5 Validation Report for Body TSL

Date: 22.07.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1017

Communication System: UID 0 - CW: Frequency: 750 MHz
Medium parameters used: f = 750 MHz; 6 =0.97 S/m; g, = 55.5; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)
DASY52 Configuration:
Probe: EX3DV4 - SN7349; ConvF(9.98, 9.98, 9.98) @ 750 MHz; Calibrated: 29.06.2020
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 27.12.2019
e Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005
* DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 55.53 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.31 Wrkg

SAR(1 g) = 2.23 W/kg; SAR(10 2) = 1.47 W/kg

Smallest distance from peaks to all points 3 dB below = 18.6 mm

Ratio of SAR at M2 to SAR at M1 = 67.4%

Maximum value of SAR (measured) = 2.95 W/kg

-2.00
-4.00
-6.00

-8.00

-10.00

0dB =2.95 W/kg = 4.70 dBW/kg
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Impedance Measurement Plot for Body TSL

Eile View Channel Sweep Calibration Trace Scale Marker System Window Help

Stop 950,000 MHz

5.00

0.00

5.0

10.00

115 00
20.00
25.00

30 .00

25.00
}40 00
Ch1: Start 550.000 MHz  ——

Ch1Avg= [20

Stop 950.000 MHz
Status  CH1: 511 C* 1-Port Avg=20 Delay LCL I
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835 MHz Dipole Calibration Certificate

Calibration Laboratory of \\g,/’/, s ischer Kalibri
Schmid & Partner iiag"(é Service suisse d'étalonnage
Engineering AG B c Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland s ,ﬁ\‘\\\} S Sswiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Client ~ CTTL-BJ (Auden) Certificate No: D835V2-4d069_Jul20
CALIBRATION CERTIFICATE

Object D835V2 - SN:4d069

Calibration procedure(s) QA CAL-05.vi1
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: July 24, 2020

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

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

Calibration Equipment used (M&TE critical for calibration)

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

Power meter NRP SN: 104778 01-Apr-20 (No. 217-03100/03101) Apr-21

Power sensor NRP-Z91 SN: 103244 01-Apr-20 (No. 217-03100) Apr-21

Power sensor NRP-Z91 SN: 103245 01-Apr-20 (No. 217-03101) Apr-21

Reference 20 dB Attenuator SN: BH9394 (20k) 31-Mar-20 (No. 217-03106) Apr-21

Type-N mismatch combination SN: 310982 / 06327 31-Mar-20 (No. 217-03104) Apr-21

Reference Probe EX3DV4 SN: 7349 29-Jun-20 (No. EX3-7349_Jun20) Jun-21

DAE4 SN: 601 27-Dec-19 (No. DAE4-601_Dec19) Dec-20

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

Power meter E4419B SN: GB39512475 30-Oct-14 (in house check Feb-19) In house check: Oct-20

Power sensor HP 8481A SN: US37292783 07-Oct-15 (in house check Oct-18) In house check: Oct-20

Power sensor HP 8481A SN: MY41092317 07-Oct-15 (in house check Oct-18) In house check: Oct-20

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-18) In house check: Oct-20

Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-19) In house check: Oct-20
Name Function Signature

Calibrated by: Michael Weber Laboratory Technician MSd_
Approved by: Katja Pokovic Technical Manager /% é"/—

Issued: July 27, 2020

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

Certificate No: D835V2-4d069_Jul20 Page 1 of 8
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

c Servizio svizzero di taratura

S Swiss Calibration Service

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

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:

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

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

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

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

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

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

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

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

Certificate No: D835V2-4d069_Jul20 Page 2 of 8

©Copyright. All rights reserved by CTTL. Page 214 of 278



CAICT

No.121Z61621-SEMO03

Measurement Conditions

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

DASY Version DASY5 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 415 0.90 mho/m

Measured Head TSL parameters (22.0+0.2) °C 422 +6% 0.93 mho/m + 6 %

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

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

SAR measured 250 mW input power 2.45 W/kg

SAR for nominal Head TSL parameters

normalized to 1TW

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

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

condition

SAR measured

250 mW input power

1.59 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

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

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2) °C 554 +6 % 1.00 mho/m +6 %
Body TSL temperature change during test <05°C e -—-
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.49 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

1.63 W/kg

SAR for nominal Body TSL parameters

normalized to 1TW

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

Antenna Parameters with Head TSL

CAICT

No.121Z61621-SEMO03

Impedance, transformed to feed point 51.5Q-1.7jQ

Return Loss -33.0dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 471 Q-53jQ

Return Loss -24.1dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.392 ns

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

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

according to the Standard.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG
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DASYS5 Validation Report for Head TSL

Date: 24.07.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d069

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

Medium parameters used: f = 835 MHz; 6 = 0.93 S/m; &, = 42.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) @ 835 MHz; Calibrated: 29.06.2020
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 27.12.2019
e Phantom: Flat Phantom 4.9 (front); Type: QD O0L P49 AA; Serial: 1001
e DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 63.14 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.65 W/kg

SAR(1 g) = 2.45 W/kg; SAR(10 g) = 1.59 W/kg

Smallest distance from peaks to all points 3 dB below = 16 mm

Ratio of SAR at M2 to SAR at M1 = 66.9%

Maximum value of SAR (measured) = 3.26 W/kg

-2.00
-4.00
-6.00
-8.00

-10.00

0dB =3.26 W/kg =5.13 dBW/kg
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Impedance Measurement Plot for Head TSL
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