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Test Standard

Version

Test Standard Description

EN 50566

2017

Product standard to dmonstrate compliance of radio frequency fields
from handheld and body-mounted wireless communication devices
used by the general public

EN 62209-2

EN 62209-
2:2010/A1:2019

Human exposure to radio frequency fields from hand-held and body-
mounted wireless communication devices - Human models,
instrumentation, and procedures - Part 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)

EN50663

2017

Generic standard for assessment of low power electronic and electrical
equipment related to human exposure restrictions for electromagnetic
fields(10MHz-300GHz)

1999/519/EC

1999-07

Council Recommendation 1999/519/EC of 12 July 1999 on the
limitation of exposure of the general public to electromagnetic fields (0
Hz to 300 GHz)

(Official Journal L 197 of 30 July 1999)

Directive
2013/35/EU

2013-06

Directive 2013/35/EU of the European Parliament and of the Council of
26 June 2013 on the minimum

health and safety requirements regarding the exposure of workers to
the risks arising from physical

agents (electromagnetic fields) (20th individual Directive within the
meaning of Article 16(1) of

Directive 89/391/EEC) and repealing Directive 2004/40/EC (Official
Journal L 179, 29.6.2013, p. 1-21)
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2. SUMMAYY

2.1. General ReMarks
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Date of receipt of test sample Apr. 10, 2024
Testing commenced on Apr. 10, 2024
Testing concluded on May. 11, 2024

2.2. Product Description

The maximum results of Specific Absorption Rate (SAR) found during testing for Pro 4 Max are as follows
( with expanded uncertainty 20.4%)

Table 1:Max. SAR Measured(10g)

Highest Measured SAR

10g(W/K
EE ITelelsy [Eems Body 2 {_ir%)b Simultaneous
(Separation Distance Omm) (Separation Distance Omm) Reported SAR (W/KQ)
LTE Band 8 1.293 1.293 N/A
LTE Band 20 1.330 1.330
Limit 2.0 2.0

2.3. Product Description

The Zhongshan Jucar Electronic Technology CO., LTD ’s Model: WLB06GPS or the “EUT” as referred to
in this report; more general information as follows, for more details, refer to the user's manual of the EUT.

Product Name:

WL806GPS

Model/Type reference:

WL806GPS

Power supply:

DC 6.0V From battery

LTE

Operation Band:

Band 8, Band 20

Release Version:

R8

Operation frequency:

™:

Band 8: 880-915MHz,
Band 20:832-862MHz,
Rx:

Band 8:925-960MHz,
Band 20:791-821MHz,

Power Class: Power Class 3
GPS

Regualtory Type: L1 C/A
Modulation Type CDMA
Modulation Technology BPSK

L1 C/A Operation frequency:

1559 -1 610MHz

2.4. Short description of the Equipment under Test (EUT)
WL806GPS (Model: WL806GPS).

The EUT battery must be fully charged and checked periodically during the test to ascertain uniform power

output.
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2.5. EUT operation mode

The EUT has been tested under typical operating condition and The Transmitter was operated in the normal
operating mode. The TX frequency was fixed which was for the purpose of the measurements.

2.6. EUT configuration

The following peripheral devices and interface cables were connected during the measurement:

O - supplied by the manufacturer
O - supplied by the lab

ol/ M/N: [/

~

Manufacturer:
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District,

Shenzhen, China.

3.2. Environmental conditions

Page 7 of 86

During the measurement the environmental conditions were within the listed ranges:

Temperature:

20-23°C

Humidity:

40-65 %

Atmospheric pressure:

950-1050mbar

3.3. SAR Limits

SAR assessments have been made in line with the requirements of 1999/519/EC, EN50360, and EN62311.

Human Exposure Uncontrolled Environment / Occupational /
P General Population Controlled Exposure Environment
Spatial Peak SAR
(Brain/Body) 2.00 W/kg 10.00 W/kg
Spatial Average SAR
(Whole Body) 0.08 W/kg 0.4 Wikg
Spatial Peak SAR
(Limbs) 4.00 W/kg 20.00 Wikg
The limit applied in this test report is shown in bold letters
Notes:
* 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
b The Spatial Average value of the SAR averaged over the whole body.
ok 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.
Uncontrolled Environments are defined as locations where there is the exposure of individuals who have no
knowledge or control of their exposure.
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3.4. Equipments Used during the Test

Calibration
Test Equipment Manufacturer | Type/Model | Serial Number Last Calibration
Calibration Interval
Data Acquisition
Electronics DAEx SPEAG DAE3 428 2023-08-30 1
E-field Probe SPEAG EX3DV4 7380 2023-06-21 1
System Validation
Dipole 750V3 SPEAG D750V3 1194 2023-02-17 3
System Validation
Dipole 835V2 SPEAG D835Vv2 484 2023-08-25 3
System Validation
Dipole 1750V2 SPEAG D1800V2 2d158 2021-12-17 3
System Validation
Dipole 1900V2 SPEAG D1900V2 5d002 2023-08-25 3
System Validation
Dipole 24502 SPEAG D2450V2 745 2023-08-28 3
System Validation
Dipole 2600V2 SPEAG D2600V2 1073 2023-02-17 3
System Validation
Dipole 5GHzV?2 SPEAG D5GHzV2 1031 2023-02-16 3
Communication Tester R&S CMW500 116581 2023-08-25 1
Dielectric Probe Kit Agilent 85070E NA#F-EP-00777 / /
Power meter Agilent NRVD 835843/014 2023-08-25 1
Power meter Agilent NRVD 835843/018 2023-08-25 1
Power meter Agilent NRVD 835843/021 2023-08-25 1
Power sensor Agilent NRV-Z2 100211 2023-08-25 1
Power sensor Agilent NRV-Z2 100215 2023-08-25 1
Power sensor Agilent NRV-Z2 100219 2023-08-25 1
. ROHDE & 2023-08-25
Signal generator SCHWARZ SMEOQ03 100029 1
Amplifier AR 2HL-42W-S 100206 / /
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4. SAR Measurements System confiquration

4.1. SAR Measurement Set-up

The DASYS5 system for performing compliance tests consists of the following items:

A standard high precision 6-axis robot (Staubli RX family) with controller and software. An arm extension for
accommodating the data acquisition electronics (DAE).

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

A data acquisition electronic (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.

A unit to operate the optical surface detector which is connected to the EOC.

The Electro-Optical Coupler (EOC) performs the conversion from the optical into a digital electric signal of
the DAE. The EOC is connected to the DASY5 measurement server.

The DASY5 measurement server, which performs all real-time data evaluation for field measurements and
surface detection, controls robot movements and handles safety operation. A computer operating Windows
2003.

DASYS5 software and SEMCAD data evaluation software.

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

The generic twin phantom enabling the testing of left-hand and right-hand usage.

The device holder for handheld Mobile Phones.

Tissue simulating liquid mixed according to the given recipes.

System validation dipoles allowing to validate the proper functioning of the system.

Mais uransnt Sanes g DASYS

robof controlier
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4.2. DASY5 E-field Probe System

The SAR measurements were conducted with the dosimetric probe ES3DV3 (manufactured by SPEAG),
designed in the classical triangular configuration and optimized for dosimetric evaluation.

Probe Specification

Construction Symmetrical design with triangular core
Interleaved sensors
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

Calibration ISO/IEC 17025 calibration service available.

Frequency 10 MHz to 4 GHz; ' Kr f’ﬂ '
[ Y e

Linearity: + 0.2 dB (30 MHz to 4 GHz)

Directivity + 0.2 dB in HSL (rotation around probe axis)
+ 0.3 dB in tissue material (rotation normal to probe axis)

Dynamic Range 5 uWig to > 100 mW/g;
Linearity: + 0.2 dB

Dimensions Overall length: 337 mm (Tip: 20 mm)
Tip diameter: 3.9 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.0 mm

Application General dosimetry up to 4 GHz
Dosimetry in strong gradient fields
Compliance tests of Mobile Phones

Compatibility DASY3, DASY5, DASY52 SAR and higher, EASY4/MRI

Isotropic E-Field Probe
The isotropic E-Field probe has been fully calibrated and assessed for isotropicity, and boundary effect within
a controlled environment. Depending on the frequency for which the probe is calibrated the method utilized for
calibration will change.

The E-Field probe utilizes a triangular sensor arrangement as detailed in the diagram below:

DIPOLE SENSOR

HIEH-HE:THES / / //
/

DETECTOR
DIODE !
- 51- !



http://www.speag.com/services/cal-lab/
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4.3. Phantoms

The phantom used for all tests i.e. for both system checks and device testing, was the twin-headed "SAM

Phantom", manufactured by SPEAG. The SAM twin phantom is a fiberglass shell phantom with 2mm shell
thickness (except the ear region, where shell thickness increases to 6mm).

System checking was performed using the flat section, whilst Head SAR tests used the left and right head
profile sections. Body SAR testing also used the flat section between the head profiles.

SAM Twin Phantom

4.4. Device Holder

The device was placed in the device holder (illustrated below) that is supplied by SPEAG as an integral part
of the DASY system.

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 is the ear reference point (ERP).
Thus the device needs no repositioning when changing the angles.

Device holder supplied by SPEAG
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4.5. Scanning Procedure

The DASYS5 installation includes predefined files with recommended procedures for measurements and
validation. They are read-only document files and destined as fully defined but unmeasured masks. All test
positions (head or body-worn) are tested with the same configuration of test steps differing only in the grid
definition for the different test positions.

The “reference” and “drift” measurements are located at the beginning and end of the batch process. They
measure the field drift at one single point in the liquid over the complete procedure. The indicated drift is
mainly the variation of the DUT’s output power and should vary max. £ 5 %.

The “surface check” measurement tests the optical surface detection system of the DASY5 system by
repeatedly detecting the surface with the optical and mechanical surface detector and comparing the results.
The output gives the detecting heights of both systems, the difference between the two systems and the
standard deviation of the detection repeatability. Air bubbles or refraction in the liquid due to separation of
the sugar-water mixture gives poor repeatability (above + 0.1mm). To prevent wrong results tests are only
executed when the liquid is free of air bubbles. The difference between the optical surface detection and the
actual surface depends on the probe and is specified with each probe (It does not depend on the surface
reflectivity or the probe angle to the surface within + 30°.)

Area Scan

The Area Scan is used as a fast scan in two dimensions to find the area of high field values before running
a detailed measurement around the hot spot.Before starting the area scan a grid spacing of 15 mm x 15
mm is set. During the scan the distance of the probe to the phantom remains unchanged. After finishing
area scan, the field maxima within a range of 2 dB will be ascertained.

Zoom Scan

Zoom Scans are used to estimate the peak spatial SAR values within a cubic averaging volume containing
1 g and 10 g of simulated tissue. The default Zoom Scan is done by 7x7x7 points within a cube whose base
is centered around the maxima found in the preceding area scan.

Spatial Peak Detection

The procedure for spatial peak SAR evaluation has been implemented and can determine values of masses
of 1g and 10g, as well as for user-specific masses.The DASY5 system allows evaluations that combine
measured data and robot positions, such as: « maximum search ¢ extrapolation « boundary correction « peak
search for averaged SAR During a maximum search, global and local maxima searches are automatically
performed in 2-D after each Area Scan measurement with at least 6 measurement points. It is based on the
evaluation of the local SAR gradient calculated by the Quadratic Shepard’s method. The algorithm will find
the global maximum and all local maxima within -2 dB of the global maxima for all SAR distributions.

Extrapolation routines are used to obtain SAR values between the lowest measurement points and the
inner phantom surface. The extrapolation distance is determined by the surface detection distance and the
probe sensor offset. Several measurements at different distances are necessary for the extrapolation.
Extrapolation routines require at least 10 measurement points in 3-D space. They are used in the Zoom
Scan to obtain SAR values between the lowest measurement points and the inner phantom surface. The
routine uses the modified Quadratic Shepard’s method for extrapolation. For a grid using 7x7x7
measurement points with 5mm resolution amounting to 343 measurement points, the uncertainty of the
extrapolation routines is less than 1% for 1g and 10g cubes.

A Z-axis scan measures the total SAR value at the x-and y-position of the maximum SAR value found
during the cube 7x7x7 scan. The probe is moved away in z-direction from the bottom of the SAM phantom
in 5mm steps.
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4.6. Data Storage and Evaluation

Data Storage

The DASY5 software stores the acquired data from the data acquisition electronics as raw data (in microvolt
readings from the probe sensors), together with all necessary software parameters for the data evaluation
(probe calibration data, liquid parameters and device frequency and modulation data) in measurement files
with the extension “.DA4”. The software evaluates the desired unit and format for output each time the data is
visualized or exported. This allows verification of the complete software setup even after the measurement
and allows correction of incorrect parameter settings. For example, if a measurement has been performed
with a wrong crest factor parameter in the device setup, the parameter can be corrected afterwards and the
data can be re-evaluated.

The measured data can be visualized or exported in different units or formats, depending on the selected
probe type ([V/m], [A/m], [°C], [mWI/g], [mW/cm?], [dBrel], etc.). Some of these units are not available in certain
situations or show meaningless results, e.g., a SAR output in a lossless media will always be zero. Raw data
can also be exported to perform the evaluation with other software packages.

Data Evaluation

The SEMCAD software automatically executes the following procedures to calculate the field units from the
microvolt readings at the probe connector. The parameters used in the evaluation are stored in the
configuration modules of the software:

Probe parameters: - Sensitivity Normi, ai0, ail, ai2
- Conversion factor ConvFi
- Diode compression point Dcpi
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity o]
- Density p

These parameters must be set correctly in the software. They can be found in the component documents or
they can be imported into the software from the configuration files issued for the DASY5 components. In the
direct measuring mode of the multimeter option, the parameters of the actual system setup are used. In the
scan visualization and export modes, the parameters stored in the corresponding document files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for the compression
characteristics of the detector diode. The compensation depends on the input signal, the diode type and the
DC-transmission factor from the diode to the evaluation electronics. If the exciting field is pulsed, the crest
factor of the signal must be known to correctly compensate for peak power. The formula for each channel can
be given as:

With Vi = compensated signal of channeli (i=x,y,2)

Ui = input signal of channel i (i=x,y,2)
cf = crest factor of exciting field (DASY parameter)
dcpi = diode compression point (DASY parameter)

From the compensated input signals the priMayy field data for each channel can be evaluated:
[ Vi

E— ﬁcldprohcs : E = \, m

— a0+ a;f + anf?

H — fieldprobes : H; =V 7
With Vi = compensated signal of channel i i=x,Y,2)
Normi = sensor sensitivity of channel i (i=xy,2)

[mV/(V/m)2] for E-field Probes
ConvF = sensitivity enhancement in solution
aij = sensor sensitivity factors for H-field probes
f carrier frequency [GHz]
Ei electric field strength of channel i in V/im
Hi magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):
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Eio = 1/ E? +E§ + E?

The priMayy field data are used to calculate the derived field units.

o 2
SAR=E}, 1000
with  SAR = local specific absorption rate in mW/g
Etot = total field strength in V/m
o = conductivity in [mho/m] or [Siemens/m]
o] = equivalent tissue density in g/cm3

Note that the density is normally set to 1 (or 1.06), to account for actual brain density rather than the density
of the simulation liquid.

4.7. Position of the wireless device in relation to the phantom

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

“ilt” position.
Vertical Vertical
Center Line Center Line

imy | Wwi2 . w2 w2
e P Horizontal ! !
- : Line ' :

1
] /)/I—To'gz‘ontal /
— Line A

Acoustic

A Output
Acoustic B Bottom of
Output Handset
Bottom of ‘ B
/ Handset |}
w2

Wi Width of the handset at the level of the acoustic
Whb Width of the bottom of the handset
A Midpoint of the width w: of the handset at the level of the acoustic output
B Midpoint of the width wy of the bottom of the handset

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

S " - RE

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

Body-worn device
A typical example of a body-worn device is aMoblie 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.

-
& ./
O.:o'o
<

Picture 4 Test positions for body-worn devices

4.8. Tissue Dielectric Parameters for Head and Body Phantoms

The liquid used for the frequency range of 400-3000 MHz consisted of water, sugar, salt and Cellulose. The
liquid has been previously proven to be suited for worst-case. The Table 3 and 4 shows the detail solution. It's
satisfying the latest tissue dielectric parameters requirements proposed by the IEEE 1528 and IEC 62209.

Table 2. Composition of the Head Tissue Equivalent Matter

Ingredients Frequency (MHz)

(% by weight) 835 900 1800 1950 2450
Water 41.45 40.92 16.33 54.89 46.70
Sugar 56.0 56.5 / / /

Salt 4.45 1.48 0.41 0.18 /
Preventol 0.19 0.1 / / /
Cellulose 0.1 0.4 / / /

Clycol Monobutyl / / 65.3 44.93 53.3

. . f=835MHz f=900MHz f=1800MHz f=1950 MHz f=2450 MHz
Dielectric Parameters ¢ =425 ¢ =415 ¢ =40.0 ¢ =40.0 ¢ =392
Target Value 0=0.91 0=0.97 0=1.40 0=1.40 0=1.80
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Table 3. Targets for tissue simulating liguid

Fr?&l:_'ezr;cy Liquid Type quu(lc(i) ;I'ype + 5% Range Perr?lett)lwty + 5% Range
300 Head 0.87 0.83~0.91 45.30 40.04~47.57
450 Head 0.87 0.83~0.91 43.50 41.33~45.68
835 Head 0.90 0.86~0.95 41.50 39.43~43.58
900 Head 0.97 0.92~1.02 41.50 39.43~43.58
1450 Head 1.20 1.14~1.26 40.50 38.48~42.53
1800 Head 1.40 1.33~1.47 40.00 38.00~42.00
1900 Head 1.40 1.33~1.47 40.00 38.00~42.00
1950 Head 1.40 1.33~1.47 40.00 38.00~42.00
2000 Head 1.40 1.33~1.47 40.00 38.00~42.00
2450 Head 1.80 1.71~1.89 39.20 37.24~41.16
3000 Head 2.40 2.28~2.52 38.50 36.58~40.43
300 Body 0.87 0.83~0.91 45.30 40.04~47.57
450 Body 0.87 0.83~0.91 43.50 41.33~45.68
835 Body 0.90 0.86~0.95 41.50 39.43~43.58
900 Body 0.97 0.92~1.02 41.50 39.43~43.58
1450 Body 1.20 1.14~1.26 40.50 38.48~42.53
1800 Body 1.40 1.33~1.47 40.00 38.00~42.00
1900 Body 1.40 1.33~1.47 40.00 38.00~42.00
1950 Body 1.40 1.33~1.47 40.00 38.00~42.00
2000 Body 1.40 1.33~1.47 40.00 38.00~42.00
2100 Body 1.49 1.42~1.56 39.80 37.81~41.79
2450 Body 1.80 1.71~1.89 39.20 37.24~41.16
2600 Body 1.96 1.86~2.06 39.00 37.05~40.95
3000 Body 2.40 2.28~2.52 38.50 36.58~40.43
3500 Body 291 2.77~3.06 37.90 36.01~39.80
4000 Body 3.43 3.26~3.61 37.40 35.53~39.27
4500 Body 3.94 3.74~4.14 36.80 34.96~38.64
5000 Body 4.45 4.23~4.67 36.20 34.39~38.01
5200 Body 4.66 4.23~4.89 36.00 34.20~37.80
5400 Body 4.86 4.62~5.10 35.80 34.01~37.59
5600 Body 5.07 4.82~5.32 35.50 33.73~37.28
5800 Body 5.27 5.01~5.53 35.30 33.54~37.07
6000 Body 5.48 5.21~5.75 35.10 33.35~36.86
4.9. Dielectric Performance
Dielectric Performance of Head Tissue Simulating Liquid
. Measured Target Tissue Measured Tissue A
Tissue Liquid
Type Frequency - p 5 Dev. p Dev. Temp. Test Data
(MHZ) (%) (%)
835H 835 41.5 0.90 41.546 | 0.11% 0.901 0.11% 22.2 2024-04-28

4.10.System Check

The purpose of the system check is to verify that the system operates within its specifications at the decice
test frequency.The system check is simple check of repeatability to make sure that the system works correctly

at the time of the compliance test;

System check results have to be equal or near the values determined during dipole calibration with the

relevant liquids and test system (10 %).
System check is performed regularly on all frequency bands where tests are performed with the DASY5

system.
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The output power on dipole port must be calibrated to 24 dBm (250mW) before dipole is connected.

System Validation result

Power fed :
Frequency| Liquid onto Targeted | Measured | Normalized Deviation
(MHz2) Type | reference | \mR) : m(R) : V?ﬁkR) (%) Date
dipole (mW) 9 9 9
835H Head 250 6.24 1.55 6.20 -0.64% 2024-04-28

4.11. Measurement Procedures

Tests to be performed

In order to determine the highest value of the peak spatial-average SAR of a handset, all device positions,

configurations and operational modes shall be tested for each frequency band according to steps 1 to 3 below.

A flowchart of the test process is shown in Picture 5

Step 1: The tests described in 11.2 shall be performed at the channel that is closest to the centre of the

transmit frequency band (fc) for:

a) all device positions (cheek and tilt, for both left and right sides of the SAM phantom),

b) all configurations for each device position in a), e.g., antenna extended and retracted, and

c) all operational modes, e.g., analogue and digital, for each device position in a) and configuration in b) in
each frequency band.

d) If more than three frequencies need to be tested according to 11.1 (i.e., Nc > 3), then all frequencies,
configurations and modes shall be tested for all of the above test conditions.

Step 2: For the condition providing highest peak spatial-average SAR determined in Step 1, perform all tests

described in 11.2 at all other test frequencies, i.e., lowest and highest frequencies. In addition, for all other

conditions (device position, configuration and operational mode) where the peak spatial-average SAR value

determined in Step 1 is within 3 dB of the applicable SAR limit, it is recommended that all other test

frequencies shall be tested as well.

Step 3: Examine all data to determine the highest value of the peak spatial-average SAR found in Steps 1 to 2.
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Picture 5 Block diagram of the tests to be performed



Report No.: CTA24042900901

Preparation of system i

.

Operational mode/band
(used at the body)

Configuration

&/

Test positions according
to 6.1.4

. B

Measurement according to
Figure 12 b) at center
frequency

. B

No All test positions done?

'._Yes

Determination of
maximum position

!

Measurement according to
Figure 12 b) at lower and
upper frequency

All mid-band

configurations within - No
3 dB of compliance

limit tested at all

required channels?

_._ Yes

l Yes

i
Determination of maximum J

Figure 12a — Tests to be performed
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Figure 12b — General procedure

Picture 6 Block diagram of the tests to be performed
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Measurement procedure

The following procedure shall be performed for each of the test conditions (see Picture 5) described in 11.1:

a) Measure the local SAR at a test point within 8 mm or less in the normal direction from the inner surface of
the phantom.

b) Measure the two-dimensional SAR distribution within the phantom (area scan procedure). The boundary
of the measurement area shall not be closer than 20 mm from the phantom side walls. The distance
between the measurement points should enable the detection of the location of local maximum with an
accuracy of better than half the linear dimension of the tissue cube after interpolation. A maximum grip
spacing of 20 mm for frequencies below 3 GHz and (60/f [GHz]) mm for frequencies of 3GHz and greater
is recommended. The maximum distance between the geometrical centre of the probe detectors and the
inner surface of the phantom shall be 5 mm for frequencies below 3 GHz anddIn(2)/2 mm for frequencies
of 3 GHz and greater, wheredis the plane wave skin depth and In(x) is the natural logarithm. The
maximum variation of the sensor-phantom surface shall be £1 mm for frequencies below 3 GHz and +0.5
mm for frequencies of 3 GHz and greater. At all measurement points the angle of the probe with respect
to the line normal to the surface should be less than 5°. If this cannot be achieved for a measurement
distance to the phantom inner surface shorter than the probe diameter, additional measurement distance
to the phantom inner surface shorter than the probe diameter, additional

c) From the scanned SAR distribution, identify the position of the maximum SAR value, in addition identify
the positions of any local maxima with SAR values within 2 dB of the maximum value that are not within
the zoom-scan volume; additional peaks shall be measured only when the priMayy peak is within 2 dB of
the SAR limit. This is consistent with the 2 dB threshold already stated;

d) Measure the three-dimensional SAR distribution at the local maxima locations identified in step

e) The horizontal grid step shall be (24 / f{GHz] ) mm or less but not more than 8 mm. The minimum zoom
size of 30 mm by 30 mm and 30 mm for frequencies below 3 GHz. For higher frequencies, the minimum
zoom size of 22 mm by 22 mm and 22 mm. The grip step in the vertical direction shall be ( 8-ffGHz] ) mm
or less but not more than 5 mm, if uniform spacing is used. If variable spacing is used in the vertical
direction, the maximum spacing between the two closest measured points to the phantom shell shall be
(12 / flGHz]) mm or less but not more than 4 mm, and the spacing between father points shall increase by
an incremental factor not exceeding 1.5. When variable spacing is used, extrapolation routines shall be
tested with the same spacing as used in measurements. The maximum distance between the geometrical
centre of the probe detectors and the inner surface of the phantom shall be 5 mm for frequencies below 3
GHz and 8In(2)/2 mm for frequencies of 3 GHz and greater, where &is the plane wave skin depth and In(x)
is the natural logarithm. Separate grids shall be centered on each of the local SAR maxima found in step
¢). Uncertainties due to field distortion between the media boundary and the dielectric enclosure of the
probe should also be minimized, which is achieved is the distance between the phantom surface and
physical tip of the probe is larger than probe tip diameter. Other methods may utilize correction
procedures for these boundary effects that enable high precision measurements closer than half the
probe diameter. For all measurement points, the angle of the probe with respect to the flat phantom
surface shall be less than 5. If this cannot be achieved an additional uncertainty evaluation is needed.

f) Use post processing( e.g. interpolation and extrapolation ) procedures to determine the local SAR values
at the spatial resolution needed for mass averaging.

Power Drift
To control the output power stability during the SAR test, DASY5 system calculates the power drift by

measuring the E-field at the same location at the beginning and at the end of the measurement for each test
position. These drift values can be found in Table 2 to Table 6 labeled as: (Power Drift [dB]). This ensures

that the power drift during one measurement is within 5%.
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5. TEST CONDITIONS AND RESULTS

5.1. Conducted Power Results

During the process of testing, the EUT was controlled via Rhode & Schwarz Digital Radio Communication
tester (CMW500) to ensure the maximum power transmission and proper modulation. This result contains
conducted output power for the EUT. In all cases, the measured peak output power should be greater and
within 5% than EMI measurement.

<LTE Conducted Power>

Condition Band Channel Bandwidth Modulation Channel RB Configure EjeBSrl:]I)t
NTNV Band8 1.4MHz QPSK 21457 1RB#0 24.26
NTNV Band8 1.4MHz QPSK 21793 1RB#0 24.25
NTNV Band8 1.4MHz QPSK 21625 1RB#0 24.27
NTNV Band8 1.4MHz QPSK 21625 5RB#0 24.35
NTNV Band8 5MHz QPSK 21475 1RB#0 24.57
NTNV Band8 5MHz QPSK 21475 1RB#24 24.50
NTNV Band8 5MHz QPSK 21775 1RB#0 24,56
NTNV Band8 5MHz QPSK 21775 1RB#24 22.40
NTNV Band8 5MHz QPSK 21625 1RB#0 24.53
NTNV Band8 5MHz QPSK 21625 1RB#24 24.37
NTNV Band8 5MHz QPSK 21625 8RB#0 24.36
NTNV Band8 10MHz QPSK 21500 1RB#0 24.33
NTNV Band8 10MHz QPSK 21500 1RB#49 24.21
NTNV Band8 10MHz QPSK 21750 1RB#0 24.48
NTNV Band8 10MHz QPSK 21750 1RB#49 22.92
NTNV Band8 10MHz QPSK 21625 1RB#0 24.32
NTNV Band8 10MHz QPSK 21625 1RB#49 24.27
NTNV Band8 10MHz QPSK 21625 12RB#0 24.38

Conditi . . . Result
ondition Band Channel Bandwidth Modulation Channel RB Configure (dBm)
NTNV Band20 5MHz QPSK 24175 1RB#0 24.25
NTNV Band20 5MHz QPSK 24175 1RB#24 24.17
NTNV Band20 5MHz QPSK 24425 1RB#0 24.18
NTNV Band20 5MHz QPSK 24425 1RB#24 24.21
NTNV Band20 5MHz QPSK 24300 1RB#0 24.13
NTNV Band20 5MHz QPSK 24300 1RB#24 24.08
NTNV Band20 5MHz QPSK 24300 8RB#0 24.08
NTNV Band20 20MHz QPSK 24250 1RB#0 24.07
NTNV Band20 20MHz QPSK 24250 1RB#99 23.84
NTNV Band20 20MHz QPSK 24350 1RB#0 24.10
NTNV Band20 20MHz QPSK 24350 1RB#99 24.02
NTNV Band20 20MHz QPSK 24300 1RB#0 23.94
NTNV Band20 20MHz QPSK 24300 1RB#99 23.79
NTNV Band20 20MHz QPSK 24300 18RB#0 23.98
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Manufacturing tolerance
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LTE Band 8
Channel Low Middle High
Tune-up(dB) Max 25.0 25.0 25.0
LTE Band 20
Channel Low Middle High
Tune-up(dB) Max 25.0 25.0 25.0
LTE MPR will follow up 3GPP setting as below:
_ Channel bandwidth / Transmission bandwidth (NRB) MPR
Modulation
1.4MHz 3.0MHz 5MHz 10MHz 15MHz 20MHz (dB)
QPSK >5 >4 >8 >12 > 16 > 18 1
16 QAM <5 <4 <8 <12 <16 <18 1
16 QAM >5 >4 >8 >12 > 16 > 18 2
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5.2. SAR Measurement Results
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<Body SAR>
Maximum
Test Frequency Conducted Allowed Measured Reported
Band Mode o Power Scale SAR10g SAR10g Plot
Position Power Wik Wik
(dBm) (dBm) (Wikg) (Wikg)
m
Channel
Rear
QPSK omm 21500 24.33 25.00 1.167 1.086 1.267
LTE B8 QPSK grf]?r: 21625 24.38 25.00 1.153 1.121 1.293 #1
Rear
QPSK omm 21750 24.48 25.00 1.127 1.110 1.251
Rear
QPSK omm 24250 24.07 25.00 1.239 0.896 1.110
LTE B20 | QPSK gr?]?rz 24300 24.10 25.00 1.230 1.081 1.330 #2
Rear
QPSK omm 24350 23.98 25.00 1.265 0.960 1.214




Report No.: CTA24042900901 Page 24 of 86

5.3. Simultaneous Transmission analysis

According to EN62209-2 Annex K:

Method 1:

The maximum power level, Pmax,m, that can be transmitted by a device before the SAR averaged over a
mass, m, exceeds a given limit, SARIim, can be defined. Any device transmitting at power levels below
Pmax,m can then be excluded from SAR testing. The lowest possible value for Pmax,m is:

Pmax,m = SARIlim x m

(SARIlim = 2 W/kg, an averaging mass of m = 10 g, Pmax,m = 20 mW;
SARIim = 1,6 W/kg, an averaging mass of m=1 g, Pmax,m = 1,6 mW )

Method 2:
Simultaneous multi-band transmission means that the device can transmit multiple transmission modes at the
same time

In some cases, the secondary transmitter can be excluded from SAR testing when used alone (e.g., using
Method 1). However, when the primary and secondary transmitters are used together, the SAR limit may still
be exceeded. A means of determining the threshold power for the secondary transmitter that allows it to be
excluded from SAR testing is needed.

One way of determining the threshold power level available to the secondary transmitter (Pavailable) is to
calculate it from the measured peak spatial-average SAR of the primary transmitter (SAR1) according to the
equation:

Pavailable = Pth,m x (SARIlim - SAR1) / SARIim

where Pth,m is the threshold exclusion power level taken from Annex B of IEC 62479 for the frequency of the
secondary transmitter at the separation distance used in the testing.

If the output power of the secondary transmitter is less than Pavailable, SAR measurement forthe secondary
transmitter is not necessary. The above formula can be easily generalized to the case where more than two
transmitters are communicating simultaneously. If there are N simultaneous transmitters and the peak
spatialaverage SAR of the first N — 1 transmitters are known (SARI), then the threshold power level available
to the Nth transmitter can be found from

M=1
P..j-,-q:ln,'}-|+ — pm:w m* (SAR ym — EE-"-"\H, )/ SARim

Il

Alternatively, Pth,m can be replaced by Pmax,m, which is an easier approach but leads to more restrictive
power threshold.

EN62479 Annex B:

Pmax}
f BW Example air mW
GHz % interface s=5mm 5=25mm
m=1¢ m=104g m=1g9 m=10g
2,442 34 802 11b 7.3 32 130 328

< Simultaneous Transmission Analysis >

Not Applicable
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5.4. Measurement Uncertainty (300-3GHz)
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Error Uncertainty | Probably . (Ci) | (Ci) std. Std. Degree
NO: Description Type Value Distribution Div. 1g | 10g Unc. Unc. of
(1g) (10g) | freedom
Measurement System
1 brobe B | 550% N 1 | 1 | 1 |550% |550% |
calibration
2 Axal B 4.70% R V3 07 | 0.7 | 1.90% | 1.90% %
isotropy
Hemispherica \/é
3 | B 9.60% R 0.7 | 0.7 | 3.90% | 3.90% %
isotropy
4 Boundary B 1.00% R V3 1 1 | 0.60% | 0.60% %
Effects
5 FTRbe B 4.70% R V31 1 | 1| 270% | 2.70% o
Linearity
6 Detection limit | B 1.00% R V3 1 1 | 0.60% | 0.60% %
RF ambient \/§
7 conditions- B 0.00% R 1 1 0.00% 0.00% 0
noise
RF ambient \/g
8 conditions- B 0.00% R 1 1 0.00% | 0.00% 0
reflection
9 Re;fnoense B 0.80% R V3| 1 | 0.50% | 0.50% %
10 '”tet?n';f'on B 5.00% R V31 1 | 1 | 200% | 200% o
11 RF B 3.00% R V31 1| 1 | 170% | 1.70% o
ambient
Probe
12 positioned B 0.40% R V3| 1 | 0.20% | 0.20% %
mech.
restrictions
Probe
positioning \/§
13 with respect | B 2.90% R 1 1 | 1.70% | 1.70% %
to phantom
shell
14 Max.SAR B 3.90% R V31 1 | 1 | 230% | 2.30% o
evalation
Test Sample Related
15 Testsample | 1.86% N 1| 1 | 1 | 186% | 1.86% o
positioning
16 Device holder |, | 1 7004 N 1] 1 [ 1| 170% | 170% | e
uncertalnty
17 Drift of output | g 5.00% R 31 1 | 1 | 290% | 2.90% o
power
Phantom and Set-up
18 Phantom B 4.00% R V3| 1 | 1 | 230% | 230% o
uncertalnty
Liquid \/é
19 conductivity | B 5.00% R 0.64 | 0.43 | 1.80% | 1.20% %
(target)
20 Liquid A 0.50% N 1 |064]043] 0.32% | 0.26% oo
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conductivity
(meas.)
Liquid \/é
21 permittivity B 5.00% R 0.64 | 043 | 1.80% | 1.20%
(target)
Liquid
22 cpermittivity A 0.16% N 1 |0.64|043| 0.10% | 0.07%
(meas.)
Combined 22
standard XA / / /| 1 | 1 |10.20% | 10.00%
uncertainty N
Expanded
uncertainty
(confidence u, = 2u, / R K=2| [/ /| 20.40% | 20.00%
interval of
95 %)
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5.5. System Check Results

System Performance Check-Head 835MHz

DUT: D835V2; Type: D835V2; Serial: 40238

Date: 2024-04-28

Communication System: UID 0, CW (0); Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.901 S/m; & = 41.546; p = 1000 kg/m3
Phantom section: Flat Section

Ambient Temperature:22.6°C;Liquid Temperature:22.2°C;

DASY Configuration:
e Probe: EX3DV4 - SN7380; ConvF(9.62, 9.62, 9.62,) ; Calibrated: 6/21/2023
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE3 Sn428; Calibrated: 8/30/2023
Phantom: Twin-SAM V8.0 ; Type: QD 000 P41 AA; Serial: 1974
DASY52 52.10.2(1495); SEMCAD X 14.6.12(7450)

Head/d=15mm, Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 3.48 W/kg

Head/d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 62.41 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 4.12 W/kg

SAR(1 g) = 2.45 W/kg; SAR(10 g) = 1.55 W/kg
Maximum value of SAR (measured) = 3.51 W/kg
dB

-3.84

-7.68

-11.53

-15.37

-19.21

0 dB = 3.51 W/kg = 5.45 dBW/kg
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5.6. SAR Test Graph Results

#1
Date: 2024-04-28
LTE Band 8_QPSK_Rear_Ch21625

Communication System: Customer System; Frequency: 897.5 MHz;Duty Cycle:1:1

Medium parameters used (interpolated): f=897.5 MHz; 6=0.913 S/m; er=41.3; p=1000 kg/m3
Phantom section: Flat Section

Ambient Temperature:22.6°C;Liquid Temperature:22.1C;

DASY Configuration:

Probe: EX3DV4 - SN7380; ConvF(9.62, 9.62, 9.62,) ; Calibrated: 6/21/2023
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE3 Sn428; Calibrated: 8/30/2023

Phantom: Twin-SAM V8.0 ; Type: QD 000 P41 AA; Serial: 1974

DASY52 52.10.2(1495); SEMCAD X 14.6.12(7450)

Area Scan (41x51x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 2.49 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 23.65 V/m; Power Drift =- 0.03 dB

Peak SAR (extrapolated) = 3.59 W/kg

SAR(1 g) = 2.16W/kg; SAR(10 g) = 1.121 W/kg

Maximum value of SAR (measured) = 2.220W/kg

-3.41

-6.82

-10.23

-13.64

-17.05
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#2
Date: 2024-04-28
LTE Band 20_QPSK_Rear_Ch24300

Communication System: UID 0, Generic LTE-FDD (0); Frequency: 847 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 847 MHz; o = 0.956 S/m; & = 41.988; p = 1000 kg/m?
Phantom section: Flat Section

Ambient Temperature:22.4°C;Liquid Temperature:22.2C;

DASY Configuration:
e Probe: EX3DV4 - SN7380; ConvF(9.62, 9.62, 9.62,) ; Calibrated: 6/21/2023
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE3 Sn428; Calibrated: 8/30/2023
Phantom: Twin-SAM V8.0 ; Type: QD 000 P41 AA; Serial: 1974
DASY52 52.10.2(1495); SEMCAD X 14.6.12(7450)

Area Scan (51x151x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.98 W/Kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value =21.32V/m; Power Drift =-0.03 dB
Peak SAR (extrapolated) = 2.89 W/kg

SAR(1 g) =1.790 W/Kg; SAR(10 g) = 1.081W/Kg
Maximum value of SAR (measured) = 1.83 W/Kg

-2.89

-h.78

-8.67

-11.56

-14.4%
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6. Calibration Certificate

6.1. Probe Calibration Ceriticate EX3DV4
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Calibeation gate

This calbration Cartifs

measurements and the unce with confi b

Calibration Procedures for Dosimetric E-field Probes
June 21, 2023

All calibrations

Cafbration Equipment used (M&TE critical for calbrason)

have boan conducted in the cdosed laboratory facility. enviranment tamperature(22:37C and humidity<70%

$ " Colsbomnon wits . :pm% ‘75 CAICT
< 1'7.s e a : =

; CALIBRATION LABORATORY A= CNAS qgwh“'«

I > v“ 7 : :

]"-:i \) :... l‘lli‘v::l:;;.:;vlﬁ.ll‘l:-.y.l, Hawdim Diseict. Beying, 100198 Chisa ('/._ﬁ:o v CHAS LOST0
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__Cli ent ruixiang Certificate No:  J23Z60276
CﬁLIBRATlON CERTIFICATE
Ojoct
EX3DV4 - SN : 7380
Calibeation Procedure(s) ¥
F-Z11-004-02

Cato documents the traceaility to nafional standards, which reafize the physical units of measurements(S). The

y are given on the followng pages and are part of the cartficate

Prinary Standards o Cal Date(Calbrated by, Cerilicate No ) Schaduled Calibration
Power Meter  NRP2 101918 12-Jun-23(CTTL, No J23X05435) Jun-24
Power sensor NRP.Z91 101547 12-Jun-23(CTTL, No J23X05435) Jun-24
Power sensor  NRP-291 101548 12-Jun-23{CTTL. No.J23X05435) Jun-24
Reference 10dBAttoruator 18NSOW-1008 19Jan-23(CTTL, No J23X00212) Jan-25
Referenca 20dBAtteruator 1ENSOW-20dB 19-Jan-23{CTTL, No.J23X00211) Jan-25
Reference Probe  EX3DV4 SNT7517 27-Jan-23(SPEAG, No EX-T517_Jan23) Jan-24
DAE4 SN 1555 25-Aug-22(SPEAG, No DAE4-1555_Aug22) Aug-23
Secondary Standards D# Cal Date{Calieated by, Certificate No.) Scheduled Calibeation
" SignalGenerator  MG3700A 6201052805 12-Jun-23(CTTL, No J23X05434) Jun-24
Network Analyzer  ES071C MY45110673 10-Jan-23(CTTL. No.JZIX00104) Jan-24
Reference 10dBAttenuater BT0S520 11-May-23(CTTL, No J23X04061) May-25
Reference 20dBAttenuator BT0267 11-May-23(CTTL, No.J23X04062) May-25
ocP DAK-3.5 SN 1040 18-Jan-23(SPEAG, No OCP-DAK3.5-1040_Jan23) Jan-24
— = Name Function Synature _{
Cailprated by Yu Zangying SAR Tast Enginaer Q % i
Reviewed by: Lin Hao SAR Test Engineer (ﬁr ;}4) l
MDVU“"" by Qi Dignyuan SAR Project Loades

Thi

Cenificate No 1237260276

libration certificate shall not be reproduced except in full without wraten approval of the
5 calibré

= |

Issued: June 27, 2023 |
laboratory |

Page | of 9
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N N O R R A O A s

%“. In Collaboraton with
-§7"1L S p e a g CAlCT

CALIBRATION LABORATORY
Akl No.52 HuaYoanBet Road, Hudian District, Beiping, 100191, Ching
Tol: «86-10-62304633-2117
E-mail: emti caictacen Mtpwww cactac e
Glossary:
TSL tissue simulating liquid
gORMx.y.z sensitivity in free space

onvk sensitivity in TSL / NORMx,y,z

ocp diode compression point ‘
2FB & crest factor (1/duty_cycle) of the RF signal

modulation dependent linearization parameters

Polarization ® @ rotation around probe axis

Polarization @ 0 rotation around an axis that is in the plane normal to probe axis (at measurement center), |

=0 is normal to probe axis

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

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 62203-1, *Measurement procedure for the assessment of Specific Absorption Rate (SAR) from
hand-held and body-mounted devices used next 1o the ear (frequency range of 300 MHz to 6 GHz)",
July 2016

¢) IEC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication

devices used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March
2010

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

Methods Applied and Interpretation of Parameters:

e NORMYx,yz: Assessed for E-field polarization 8=0 (fS900MHz in TEM-cell; {>1800MHz: wavequide).
NORMx,y.z are only intermediate values, i.e., the uncertainties of NORMXx.y.z does not effect the
£° -field uncertainty inside TSL (see below ConvF).

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

» DCPx.y.z: DCP are numerical linearization parameters assessed based on the data of power sweep
(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:VRx.yz:AB.C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Tem;;erature
Transfer Standard for fsB00MHz) and inside wavequide using analytical field distributions based on

wer measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given

These parameters are used in DASY4 software to improve probe accuracy close to the bé’ da

The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corre. und:r'y.

that given for ConvF. A frequency dependent ConvF is used in DASY version 4 4 and higher which

allows extending 1?1(3 ;a;:dltyll_ronmhtggh{l;;;;ot} OOMHﬁi : 9

ical isot eviatio i Py). in a fiel : :
fr‘::m exmrggéebv a patcr,',anttonna d"t foflow gradients realized using a flat
ffset: sensor offset corresponds to the o i
Fi‘:)'!,:git? {on probe axis). No tolerance required. fiset of virtual Measurement center from the

nector Anigle; The angle is assessed using the informat ) A
‘ (i?)nunoenalnlv required). mation gained by determining the NORMx
Certificnte Na:J23Z60276 Page 2 of o
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7380

Basic Calibration Parameters

o -_— Sensor X Sensor Y | Sensor z ' Unc (k=2)
| Norm(y:v/(Vim)?) A 0.4 035 0.41 +10.0% j
DCPmv)* | 1005 1016 1006 i

Modulation Calibration Parameters

UID | Communication A B c D |[W [ Unct
|| System Name dB8 dBpVvV dB8 mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 1618 | +2.2%
Y 0.0 0.0 1.0 139.0
| z_ |00 |00 1.0 11493

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

]

" The uncertainties of Norm X, Y, Z do not affect the EZ-field uncert

ainty inside TSL (see Page 4).
 Numerical linearization parameter: uncertainty not required.
£ Uncertainly is delermined using the max. deviation from linear response applying rectangular distribution
and Is expressed for the square of the field value.

Centificate No:J23260276 Page 3 of ¢
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DASY/EASY - Parameters of Probe: EX3DV4 — SN:7380

Calibration Parameter Determined in Head Tissue Simulating Media
- | Rela 1 Depth® | Unct.
My Po:nl::l.:i‘:y' c°“‘::'l’r',:‘)"r‘y ComeX | Comarv | conrz | apmn [0 25
L7850 | 419 0.89 1002 | 1002 | 1002 | 047 | 1.27 | ~12.7%
838 415 0.90 9.62 9.62 962 | 018 | 130 | +127%
1750 | 404 137 835 | 835 | 835 | 028 | 102 | +12.7%
190 | 400 1.40 805 | 805 | 805 | 024 | 141 | +127%
2100 | 398 1.49 8.00 8.00 8.00 | 024 | 111 | £127%
| 2300 | 395 1.67 775 | 775 | 775 | 065 | 067 | +127%
245 | 392 1.80 7.50 7.50 750 | 065 | 069 | 12.7%
|_2600 | 390 1.96 7.35 735 | 735 | 047 | 0.85 | +127%
| 3500 7.9 2.91 685 | 685 685 | 041 | 103 | +13.9%
3700 a7 312 6.69 669 | 669 | 043 | 103 | +13.9% |
3900 37.5 3.32 658 | 6.58 6.58 | 030 | 150 | +13.9%
4100 37.2 3.53 662 | 662 | 662 | 035 | 125 | ~13.9%
4200 374 3.63 652 | 652 | 652 | 030 | 145 | +13.9%
4400 36.9 3.84 644 | 644 | 644 | 030 | 150 | +139% |
4500 36.7 4.04 6.41 6.41 641 | 035 | 148 | ~139% |
4800 36.4 4.25 636 | 636 | 636 | 035 | 150 | +13.9% .
4950 363 4.40 5.95 595 | 595 | 035 | 1.55 | t13.9%
5250 359 471 545 5.45 545 | 040 | 155 | +13.9%
5600 355 5.07 486 | 486 | 486 | 045 | 140 | <13.9%
5750 35.4 5.22 496 | 496 | 49 | 045 | 140 [+139%

¢ Frequency validity above 300 MHz of £100MHz only apphes for DASY v4.4 and hj
+50MHz. The uncerainty is the RSS of ConvF uncertainty at calibration frequency
frequency band. Frequency validity below 300 MHz is £ 10, 25, 40, 50 ang 70 MH2z
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended {
7 pt frequency up 1o 6 GHz, the validity of tissue parameters (¢ and ) can be relaxed 1o +10% if liquid compensation
formela is applied to measured SAR values. The uncertainty is the RSS of the Convk uncertainty for mdlca‘::d target
tissue parameters s

G AlphalDepth are determined during calibration. SPEAG warrants that the remainin
affect after compensation Is always less than + 1% for frequencies below
petween 3-6 GHz at any distance larger than half the probe 1 diametar

gher (Page 2), else it is festricted to
and the uncertainty for the indicated

for ConvF assessments al 30, 64, 128,
0% 110 MHz

9 deviation due to the boundary
3 GHz and bejoy * 2% for the frequencies
from the bounda,y

Certificate No:J23260276 Page 4 of o
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

1'1."1\,“

Frequency response(nor m

0 500 1000 1500 2000 2500 3000
f[MHz]
* TEM *R22

Uncertainty of Frequency Response of E-field: +7 4%, (k=2)
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Receiving Pattern (®), 8=0°
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Dynamic Range f(SARHead)
(TEM cell, f = 900 MHz)

Input SignalfuV]

10'

N

10

10* 10"

Ll—nuwmmm ®- compersated ]

. w0’ 10 : W‘ | .19' | - |
" sy v L
e — ~conpensaied |

Uncertainty of Linearity Assessr;én;: :o 5% (k=2)
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Conversion Factor Assessment
=750 MHz, WGLS R9(H_convF) f=1750 MHz,WGLS R22(H_convF)
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Uncertainty of Spherica| Isotro,
Py Assessmen
£3.2% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN:7380

_Other Probe Parameters

Sensor Arrangement Triangular
C;nn:ctor Angle (°) i
M_ecgnical Surface Detection Mode enabled ]
;ptlc‘al Surface Detection Mode disable l
:rc;; Overall Length 337mm ‘
iProAbe Body Diameter 10mm ]
Tlp—Lenglh 9mm |
Ti;;biameter 2.5mm ‘

Probe Tip to Sensor X Calibration Point 7 1mm

Probe Tip to Sensor Y Calibration Point 1imm
Probe Tip to Sensor Z Calibration Point b imm I
} Recommended Measurement Distance from Surface 1.4mm J‘

, oy
Centificate No:J23260276 Page 9 o ¢
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6.2. D750V3 Dipole Calibration Ceriticate

L |\ Colsboration with N2 PR AT
SN, AP TR T
L e a9 piinash™ CAIC

Y7 CALIBRATION
d 2 R v
Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191 m\\ CNAS L0570
Tel: +86-10-62304633-2117

E-mail: emfi@caict.ac.cn http://www.caict.ac.cn

Client ATC Certificate No:  Z23-60083
CALIBRATION CERTIFICATE
Object D750V3 - SN: 1184

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: February 17, 2023
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.

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 (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 10-May-22 (CTTL, No.J22X03103) May-23
Power sensor NRPBA 101369 10-May-22 (CTTL, No.J22X03103) May-23
Reference Probe EX3DV4 | SN 7464 18-Jan-23 (CTTL-SPEAG,N0.222-60565) Jan-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,N0.223-60034) Jan-24
Secondary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49070393 17-May-23 (CTTL, No.J22X03157) May-24
NetworkAnalyzer ES071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Slgna_ture

Calibrated by: Zhao Jing SAR Test Engineer < é 7 TN

Reviewed by: Lin Hao SAR Test Engineer \_Tﬂ?% T

Approved by. Qi Dianyuan SAR Project Leader %

Issued: February 24, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z23-60083 Page 1 of 6
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

e 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: Z23-60083 Page 2 of 6
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Measurement Conditions

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

Page 41 o

f 86
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DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
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 follewing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 42.0 0.90 mho/m
Measured Head TSL parameters (22.0+0.2)°C 412£6% 0.89 mho/m £ 8 %
Head TSL temperature change during test <1.0°C —— —
SAR result with Head TSL
SAR averaged over 1 ¢m’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.14 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.57 Wikg + 18.8 % (k=2)
SAR averaged over 10 c71° (10 g) of Head TSL Condition
SAR measured 250 mW input power 1.40 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.61 Wikg £ 18.7 % (k=2)

Certificate No: Z23-60083

Page 3 of 6
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Tel: 486-10-62304633-2117

E-mail: emf@caictac.ca http/www.caict.ac.cn
Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.80- 3.54jQ

Retum Loss -28.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 0.979 ns j

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point 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 feed-point may be damaged.

Additional EUT Data

Iﬁnulaclumd by SPEAG

Certificate No: Z23-60083 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 2023-02-17
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1194
Communication System: UID 0, CW; Frequency: 750 MHz
Medium parameters used: f= 750 MHz; o = 0.885 S/m; & = 41.2; p = 1000 kg/m*
Phantom section: Right Section
Measurement Standard: DASY'S (IEEE/IEC/ANSI C63. 19-2007)
DASYS Configuration:

» Probe: EX3DV4 - SN7464; ConvF(10.26, 10.26, 10.26) (@ 750 MHz; Calibrated:
2023-01-19

» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn1556; Calibrated: 2023-01-11

¢ Phantom: MFP_VS5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

» DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=Smm, dz=5mm

Reference Value = 50.59 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.42 Wikg

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

Smallest distance from peaks to all points 3 dB below = 20 mm

Ratio of SAR at M2 to SAR at M1 = 62.9%

Maximum value of SAR (measured) = 2.93 W/kg

-2.08
-4.15
-6.23

-8.30

10.38 h———-—-————

0dB = 2.93 W/kg = 4.67 dBW/kg

Certificate No: Z23-60083 Page 5 of 6
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Impedance Measurement Plot for Head TSL

Page 44 of 86
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6.3. D835V2 Dipole Calibration Ceriticate
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Client CTA Certificate No:  J23Z60387
CALIBRATION CERTIFICATE

Object D835V2 - SN: 484

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: August 25, 2023

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 (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 22-Sep-22 (CTTL, No.J22X09561) Sep-23
Power sensor NRP8S 104291 22-Sep-22 (CTTL, No.J22X09561) Sep-23
Reference Probe EX3DV4 | SN 3617 31-Mar-23(CTTL-SPEAG,N0.Z23-60161) Mar-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,N0.Z23-60034) Jan-24
[
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration |
Signal Generator E4438C | MY49071430 05-Jan-23 (CTTL, No. J23X00107) Jan-24
NetworkAnalyzer E5071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24 }
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer
Reviewed by: i o
Lin Hao SAR Test Engineer m %,

Approved by: Qi Dianyuan SAR Project Leader ;}T&‘ﬁ“

Issued: September 1, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: J23Z60387 Page 1 of 6
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMX,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid 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.

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

e 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 d|str|but|on.
Corresponds to a coverage probability of approximately 95%. J

Certificate No: J23Z60387 Page 2 of 6
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Measurement Conditions

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

Page 47 of 86
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DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.5 0.90 mho/m
Measured Head TSL parameters (220+0.2)°C 421+6% 0.90 mho/m + 6 %
Head TSL temperature change during test <1.0°C —_ —
SAR result with Head TSL
SAR averaged over1 cm’ (1 g) of Head TSL Condition

SAR measured

250 mW input power

2.42 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

9.68 W/kg + 18.8 % (k=2)

SAR averaged over 10 ¢m’ (10 g) of Head TSL

Condition

SAR measured

250 mW input power

1.56 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

6.24 Wikg *+ 18.7 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.80- 2.74jQ
Return Loss -31.2dB
General Antenna Parameters and Design
Iflectﬁml Delay (one direction) 1.299 ns J

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point 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 feed-point may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: J23Z60387
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DASYS5 Validation Report for Head TSL Date: 2023-08-25
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 484
Communication System: UID 0, CW; Frequency: 835 MHz
Medium parameters used: f= 835 MHz; ¢ = 0.904 S/m; & = 42.11; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

Probe: EX3DV4 - SN3617; ConvF(10.1, 10.1, 10.1) @ 835 MHz; Calibrated:
2023-03-31

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1556; Calibrated: 2023-01-11

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,
dy=5mm, dz=5mm

Reference Value = 57.93 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 3.92 W/kg

SAR(1 g) = 2.42 W/kg; SAR(10 g) = 1.56 W/kg

Smallest distance from peaks to all points 3 dB below = 16.3 mm

Ratio of SAR at M2 to SAR at M1 = 62.1%

Maximum value of SAR (measured) = 3.36 W/kg

-4.44

-6.66

-8.88

11,10 |

0dB = 3.36 W/kg = 5.26 dBW/kg
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Impedance Measurement Plot for Head TSL

“Tri sil Log Mag 10.0008/ Ref 0.00008 [F1)
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>1 $35.00000 MHz 49.849 Q -2.7404 @ 69.552-pF

&
1 Start 635 M-z IFBW 100 Hz
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6.4. D1800V2 Dipole Calibration Ceriticate
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Client

Object

Calibration Procedure(s)

Calibration date:

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.

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

Calibrtion Equipment used (M&TE e¢ritical

z

mary Standards ID # cale No)  Scheduled Calibration

(|

r Meter NRP 10627 Sep-22
rsensor NRP8S ) Sep-22
nceProbe EXBDV4 7_May21) May-22
; p_Jan21) Jan-22

fy Standard No) | Scheduled Calibration
ignal Generator E4438C { Jan-22
NetworkAnalyzer E5071C Jan-22

1 j

i Signature
Calibrated by:

Reviewea By:

ApprO\éedllj)y:

This calibration certificate shall nof be reproduced Lxcept in full wi written approval of the laboratory.

|
|
Certificate No: Z21-60475 Page 1 of 6 l
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lossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,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 assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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

d) KDB865664, 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.

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

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

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

e 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: Z21-60475 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

Page 53 of 86

DASY Version DASY52 Vv52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Frequency 1500 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2) °C 408+6 % 1.38 mho/m +6 %
Head TSL temperature change during test <1.0°C e -
SAR result with Head TSL
SAR averaged over1 cm’ (1 g) of Head TSL Condition

SAR measured 250 mW input power

9.67 Wikg

SAR for nominal Head TSL parameters normalized to 1W

39.2 Wikg + 18.8 % (k=2)

SAR averaged over 10 ¢’ (10 g) of Head TSL Condition

SAR measured 250 mW input power

4.98 Wikg

SAR for nominal Head TSL parameters normalized to 1W

20.1 W/kg + 18.7 % (k=2)

Certificate No: Z21-60475 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.7Q- 3.22)Q

Return Loss -29.8dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.121 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

Wanufactured by

SPEAG

Certificate No: Z21-60475
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DASYS5 Validation Report for Head TSL Date: 2021-11-17
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 2d158
Communication System: UID 0, CW; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1800 MHz; ¢ = 1.378 S/m; & = 40.8; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

« Probe: EX3DV4 - SN7307; ConvF(8.34, 8.34, 8.34) @ 1800 MHz: Calibrated:
2021-05-26

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

e Electronics: DAE4 Sn1556; Calibrated: 2021-01-15

o Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

o DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 102.1 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 18.9 W/kg

SAR(1 g) =9.67 W/kg; SAR(10 g) = 4.98 W/kg

Smallest distance from peaks to all points 3 dB below = 10.2 mm

Ratio of SAR at M2 to SAR at M1 =51.3%

Maximum value of SAR (measured) = 15.5 W/kg

dB
0

-3.65

-7.30 {

-10.95

-14.60

-18.25

0dB=15.5 W/kg =11.90 dBW/kg

Certificate No: Z21-60475 Page 5 of 6
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Impedance Measurement Plot for Head TSL

Tri S11 Log Mag 10.00d8/ Ref 0.00008 [Fi]
50.00 53378500000 GAz ~29.761 dB
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>1 1.8000000 GHz 49.723 0 -3.2200 0 27.45
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6.5. D1900V2 Dipole Calibration Ceriticate
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Client CTA Certificate No: J23260388
CALIBRATION CERTIFICATE

Object D1900V2 - SN: 5d002

Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: August 25, 2023

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 (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 22-Sep-22 (CTTL, No.J22X09561) Sep-23
Power sensor NRP8S 104291 22-Sep-22 (CTTL, No.J22X09561) Sep-23
Reference Probe EX3DV4 | SN 3617 31-Mar-23(CTTL-SPEAG,N0.223-60161) Mar-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,N0.Z23-60034) Jan-24
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 05-Jan-23 (CTTL, No. J23X00107) Jan-24
NetworkAnalyzer E5071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24
Name Function Signature l
. _ \ :
Calibrated by: Zhao Jing SAR Test Engineer é 7 |

Reviewed by: Lin Hao SAR Test Engineer *'ITF%
Approved by: Qi Dianyuan SAR Project Leader % - |

Issued: September 1, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: J23Z60388 Page 1 of 6
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117

Additional Documentation: ;
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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

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

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

Certificate No: J23Z60388 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

Page 59 of 86

CAICT

DASY Version DASY52 52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2)°C 38.0+6 % 1.38 mho/m £ 6 %
Head TSL temperature change during test <1.0°C = =
SAR result with Head TSL
SAR averaged over 1 cni° (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.0 Wikg
SAR for nominal Head TSL parameters normalized to 1W 40.1 W/kg £ 18.8 % (k=2)
SAR averaged over 10 ¢/’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 5.19 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.8 W/kg % 18.7 % (k=2)
Certificate No: J23Z60388 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.6Q+ 1.54jQ

Return Loss - 35.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.084 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point 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 feed-point may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: J23Z60388 Page 4 of 6
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DASYS5 Validation Report for Head TSL Date: 2023-08-25
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d002
Communication System: UID 0, CW; Frequency: 1900 MHz
Medium parameters used: f= 1900 MHz; o = 1.378 S/m; & = 38.95; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

e Probe: EX3DV4 - SN3617; ConvF(8.14, 8.14, 8.14) @ 1900 MHz; Calibrated:
2023-03-31

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

o Electronics: DAE4 Sn1556; Calibrated: 2023-01-11

o Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

o DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 94.11 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 19.1 W/kg

SAR(1 g) = 10 W/kg; SAR(10 g) = 5.19 W/kg

Smallest distance from peaks to all points 3 dB below =9 mm

Ratio of SAR at M2 to SAR at M1 = 53.4%

Maximum value of SAR (measured) = 15.8 W/kg

-10.54

-14.06
L

-17.57

0dB = 15.8 W/kg = 11.99 dBW/kg

Certificate No: J23Z60388 Page 5 of 6




Page 62 of 86

Report No.: CTA24042900901

< * | Collsboration with
CAICT

= 2 Z l , S pPp e a gq
v CALIBRATION LABORATORY
Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2117
E-mail: ctti@chinattl.com http://www.caict.ac.cn

Impedance Measurement Plot for Head TSL
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6.6. D2450V2 Dipole Calibration Ceriticate
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Client CTA Certificate No:  J23Z60389
CALIBRATION CERTIFICATE

Object D2450V2 - SN: 745

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: August 28, 2023
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 (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 22-Sep-22 (CTTL, No.J22X09561) Sep-23
Power sensor NRP8S 104291 22-Sep-22 (CTTL, No.J22X09561) Sep-23
Reference Probe EX3DV4 | SN 3617 31-Mar-23(CTTL-SPEAG,N0.Z23-60161) Mar-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,N0.223-60034) Jan-24
Secondary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 05-Jan-23 (CTTL, No. J23X00107) Jan-24
NetworkAnalyzer ES071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24 ‘
\
_ -
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer g it
Reviewed by: Lin Hao SAR Test Engineer "T‘T )?’7

Approved by: Qi Dianyuan SAR Project Leader =5 Y R

Issued: September 1, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. ‘
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid 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.

e 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: J23Z60389 Page 2 of 6
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Measurement Conditions

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China

DASY system configuration, as far as not given on page 1.
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DASY Version DASY52 52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (220+0.2)°C 39.0£6 % 1.84 mho/m+6 %
Head TSL temperature change during test <1.0°C —_— _
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.3 W/kg
SAR for nominal Head TSL parameters normalized to 1W 52.7 W/kg * 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 6.16 W/kg
SAR for nominal Head TSL parameters normalized to 1W 24.5W/kg £ 18.7 % (k=2)

Certificate No: J23Z60389
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Appendix (Additional assessments outside the scope of CNAS L0570)
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Impedance, transformed to feed point 54.20+ 5.40jQ
Return Loss -23.7dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.077 ns J

be measured.

Additional EUT Data

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can

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 feed-point may be damaged.

Manufactured by

SPEAG

Certificate No: J23Z60389
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DASYS Validation Report for Head TSL Date: 2023-08-28
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 745
Communication System: UID 0, CW; Frequency: 2450 MHz
Medium parameters used: f= 2450 MHz; ¢ = 1.835 S/m; & = 39.03; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASY'5 Configuration:

» Probe: EX3DV4 - SN3617; ConvF(7.68, 7.68, 7.68) @ 2450 MHz; Calibrated:
2023-03-31

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

¢ Electronics: DAE4 Sn1556; Calibrated: 2023-01-11

o Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

e DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=Smm

Reference Value = 101.5 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 27.7 W/kg

SAR(1 g) =13.3 W/kg; SAR(10 g) = 6.16 W/kg

Smallest distance from peaks to all points 3 dB below =9 mm

Ratio of SAR at M2 to SAR at M1 =48.5%

Maximum value of SAR (measured) = 22.4 W/kg

dB
0

-4.32
864 |
12.95

-17.27

2158 | ©
0 dB = 22.4 W/kg = 13.50 dBW/kg

Certificate No: J23Z60389 Page 5 of 6




Report No.: CTA24042900901

_;__A" In Collaboration with
=777 s p e a g

T CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117

E-mail: ctti@chinattl.com http://www.caict.ac.cn

Impedance Measurement Plot for Head TSL
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Client ATC Certificate No: Z23-60086
CALIBRATION CERTIFICATE

N
2
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S

v CALIBRATION
CNAS L0570

Object D2600V2 - SN: 1073

Calibration Procedure(s) FF-711-003-01

Calibration Procedures for dipole validation kits

Calibration date: February 17, 2023

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.

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 (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 10-May-22 (CTTL, No.J22X03103) May-23
Power sensor NRPG6A 101369 10-May-22 (CTTL, No.J22X03103) May-23
Reference Probe EX3DV4 | SN 7464 19-Jan-23 (CTTL-SPEAG,N0.222-60565) Jan-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,N0.223-60034) Jan-24
Secondary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49070393 17-May-23 (CTTL, No.J22X03157) May-24
NetworkAnalyzer E5071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Sijnature

Gl By Zhao Jing SAR Test Engineer L\

Reviewed by: Lin Hao SAR Test Engineer > fﬁf}% 2

Approved by: Qi Dianyuan SAR Project Leader %/

Issued: February 24, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Additional Documentation:
¢) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

e 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: Z23-60086 Page 2 of 6
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
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DASY Version DASY52 52.10.4

Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2600 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m

Measured Head TSL parameters (22.0+0.2)°C 398+6% 1.98 mho/m 6 %

Head TSL temperature change during test <1.0°C - -
SAR result with Head TSL

Condition

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

SAR measured 250 mW input power 14.2 W/kg

SAR for nominal Head TSL parameters normalized to 1W 56.8 W/kg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition

SAR measured 250 mW input power 6.36 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

25.5 Wikg £18.7 % (k=2)

Certificate No: Z23-60086 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.6Q- 6.32jQ

Return Loss -23.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.058 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point 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 feed-point may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z23-60086 Page 4 of 6
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DASYS5 Validation Report for Head TSL Date: 2023-02-17
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1073
Communication System: UID 0, CW; Frequency: 2600 MHz
Medium parameters used: f= 2600 MHz; ¢ = 1.98 S/m; & = 39.75; p = 1000 kg/m’
Phantom section: Right Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

o Probe: EX3DV4 - SN7464; ConvF(7.5, 7.5, 7.5) @ 2600 MHz; Calibrated:
2023-01-19

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

¢ Electronics: DAE4 Sn1556; Calibrated: 2023-01-11

¢ Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

e DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 98.06 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 30.6 W/kg

SAR(1 g) = 14.2 W/kg; SAR(10 g) = 6.36 W/kg

Smallest distance from peaks to all points 3 dB below = 8.9 mm

Ratio of SAR at M2 to SAR at M1 =47.1%

Maximum value of SAR (measured) = 24.5 W/kg

0dB = 24.5 W/kg = 13.89 dBW/kg

Certificate No: Z23-60086 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Certificate No:
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Z23-60087

CALIBRATION CERTIFICATE

Object

Calibration Procedure(s)

Calibration date:

pages and are part of the certificate.

humidity<70%.

D5GHzV2 - SN: 1301

FF-Z11-003-01
Calibration Procedures for dipole validation kits

February 16, 2023

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

All calibrations have been conducted in the closed laboratory facility: environment temperature (22:3)°C and

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 10-May-22 (CTTL, No.J22X03103) May-23
Power sensor NRP6A 101369 10-May-22 (CTTL, No.J22X03103) May-23
Reference Probe EX3DV4 | SN 7464 19-Jan-23 (CTTL-SPEAG,N0.Z22-60565) Jan-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,N0.223-60034) Jan-24
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49070393 17-May-23 (CTTL, No.J22X03157) May-24
NetworkAnalyzer ES071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer % Zn— § Ioc

o SN T
Reviewed by: Lin Hao SAR Test Engineer = d{k% B
Approved by: Qi Dianyuan SAR Project Leader

Issued: February 24, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMX,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)”, October 2020

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

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

o 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.

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

connector.

e 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: Z23-60087 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY52 52.10.4

Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz £+ 1 MHz

Frequency 5600 MHz + 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 359 4.71 mho/m
Measured Head TSL parameters (22.0+£02)°C 362+6 % 4.58 mho/m £ 6 %
Head TSL temperature change during test <1.0°C - -

SAR result with Head TSL at 5250MHz
SAR averaged over1 cni° (1g) of Head TSL Condition
SAR measured 100 mW input power 7.76 W/kg
SAR for nominal Head TSL parameters normalized fo 1W 77.7 Wikg * 24.4 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 2.20 Wikg
SAR for nominal Head TSL parameters normalized to 1W 22.0 Wikg + 24.2 % (k=2)

Certificate No: Z23-60087 Page 3 of 8
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Head TSL parameters at 5600MHz
The following parameters and calculations were apphed
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Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.5 5.07 mho/m
Measured Head TSL parameters (22.0+0.2)°C 3566 % 4,95 mho/m 6 %
Head TSL temperature change during test <1.0°C - -
SAR result with Head TSL at 5600MHz
SAR averaged over1 cm’ (1 g) of Head TSL Condition

SAR measured

100 mW input power

8.16 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

81.6 Wikg * 24.4 % (k=2)

SAR averaged over 10 ¢’ (10 g) of Head TSL Condition

SAR measured 100 mW input power 2.28 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.8 Wikg £ 24.2 % (k=2)
Head TSL parameters at 5750MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 354 5.22 mho/m

Measured Head TSL parameters (22.0+0.2)°C 354+6% 5.11 mho/m +6 %

Head TSL temperature change during test <1.0°C - R
SAR result with Head TSL at 5750MHz

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

SAR measured

100 mW input power

7.81 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

78.0 Wikg * 24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

2.19 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

21.0 Wikg + 24.2 % (k=2)

Certificate No: Z23-60087
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5250MHz

CAICT

Impedance, transformed to feed point

48.10- 1.23jQ

Return Loss

-32.6dB

Antenna Parameters with Head TSL at 5600MHz

Impedance, transformed to feed point

52,40+ 2.45[Q

Return Loss

- 29.5dB

Antenna Parameters with Head TSL at 5750MHz

Impedance, transformed to feed point

51.4Q+ 2.84jQ

Return Loss -30.1dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.099 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point 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 feed-point may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: Z23-60087
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DASYS5 Validation Report for Head TSL Date: 2023-02-16

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1301
Communication System: CW; Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; g = 4.582 S/m; & = 36.22; p = 1000 kg/m?
Medium parameters used: f = 5600 MHz; o = 4.952 S/m; & = 35.61; p = 1000 kg/m?
Medium parameters used: f = 5750 MHz; o = 5.112 8/m; & = 35.39; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

o Probe: EX3DV4 - SN7464; ConvF(5.42, 5.42, 5.42) @ 5250 MHz;
ConvF(4.85, 4.85, 4.85) @ 5600 MHz; ConvF(4.92, 4.92, 4.92) @ 5750
MHz; Calibrated: 2023-01-19

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

o Electronics: DAE4 Sn1556; Calibrated: 2023-01-11

« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial:
1062

o DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 59.45 VV/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 31.4 W/kg

SAR(1 g) = 7.76 W/kg; SAR(10 g) = 2.2 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 65%

Maximum value of SAR (measured) = 18.2 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 59.07 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 36.1 W/kg

SAR(1 g) = 8.16 W/kg; SAR(10 g) = 2.28 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 62%

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

Certificate No: Z23-60087 Page 6 of 8



Report No.: CTA24042900901 Page 81 of 86

N, " | Cgllaboration with

@777 s p e a g CAICT
’v CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117
E-mail: emf@caict.ac.cn http:/www.caic.ac.cn

Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 59.52 VV/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 36.6 W/kg

SAR(1 g) = 7.81 Wikg; SAR(10 g) = 2.19 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 = 60.7%

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

-14.11
-22.07
-29.42

-36.78

Certificate No: Z23-60087 Page 7 of 8




Report No.: CTA24042900901 Page 82 of 86

I ¢ |, Collsbaration with
=777 s p e ag CAICT

% CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117
E-mail: emf@caict.ac.cn http://www.caic.ac.cn

Impedance Measurement Plot for Head TSL

Tri 511 Log Mag 10.00de/ ref 0,000de [F1]
50.00

51 5,2500000 GHz -32.620 OB
10.00 | 2 5-6000000 GHz -29.535 B
40.00 | 3 5,7500000 GHz -30.142 dB
30,00
20,00 |
10,00
0.000 «
-10.00
-2 00 i
R———r\\\ 1 ; 1 |
~30. 00 \Jlﬁm___,_q/“"’FQWN\g_‘
E]

~40, 00

=50, 00 Lo " 3 = =
il 511 smith (R+3X) Scale 1.0000 [F1 pell

s1 5,2500000 GHz 48,061 0 -1,2253 Q 24.74L-pE e

2 5.6000000 GHz 52,380 Q 2.4463 Q 99,924 pH
3 5.7500000 GHz 51,364 0 2.8446 0 78.736 pH

stop 6 GHz Il |

1 StartSeHz ) IFBW 100 Hz,
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6.9. DAES3 Calibration Ceriticate
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E-mail: emliacaictac.cn NP www caset g cn

Client : CTA Certificate No: J23Z60391
I CALIBRATION CERTIFICATE

Object DAE3 - SN: 428

Calibration Procedure(s) FF-211-002-01

Calibration Procedure for the Data Acquisition Electronics
(DAEXx)

Calibration date: August 30, 2023

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,

All calibrations have been conducted in the closed laboratory facility: environment temperature(2243)°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 12-Jun-23 (CTTL, No.J23X05436) Jun-24
Name Functien Signature
Calibrated by: Yu Zongying SAR Test Engineer G,M \
Reviewed by. Lin Hao SAR Test Engineer T dV HO
Approved by. i
pproved by Qi Dianyuan SAR Project Leader e

Issued: September 06
This calibration certificate shall not be reproduced except in full without written approval of the laboratory
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Glossary:
DAE data acquisition electronics

Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

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

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

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: J23760391 Page 2013




Report No.: CTA24042900901 Page 85 of 86

"

b in Collaboration with
mm /"], s a CA'CT
=/77 s p e a g b 1S
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Adid: No 32 Hua Yaaniel Road, Haidian District, Beiing, 100191, China
Tel: +B6-10-62MMa633-2117
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DC Voltage Measurement
AJD - Converter Resolution nominal

High Range: 1L8B = 6.1uV, full range = =100, 4300 mV
Low Range. 1LSB = 61nV, full range = -1 43mV
DASY measurement parameters: Aulo Zero Time: 3 sec, Measuring time: 3 sec
Calibration Factors X Y Z
High Range 404,468 + 0.15% (k=2) | 404.804 + 0.15% (k=2) | 404.579 + 0.15% (k=2)
Low Range 3.95034 +0.7% (k=2) | 3.95437 £+ 0.7% (k=2) | 3.91875 1 0.7% (k=2)
Connector Angle
Connector Angle to be used in DASY system 2585°¢1°
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7. Test Setup Photos

Liquid depth in the body phantom




