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1. General Product Information
1.1. EUT description

Report No.: TCT241112E018

Product Name......ccccccveveveeeeeeeiiiinnnnndd

Acerone Liquid S272E4

Model/Type reference............c..........

Acerone Liquid S272E4

Hardware Version..........cccccoveeevvvnnnnnnld

G2062H-MR-V1.0

Software Version........cceeeeeeeeeeeeeeennnnnl

ANDROID_PO679M_V01_20241029 USERDEBUG

RAING(S)..veeeeirreeiiiiiciiieeciiee e

Rechargeable Li-ion Battery DC 3.87V

3G

Operation Band...........ccccccvvvieennnnndd

FDD Band V

Power Class............cccooeeeveeeiicuvnvnnnnnnns

Power Class 3

Modulation TYPe.....cccouvveiiieeiiiirannnid

QPSK for WCDMA/HSDPA/HSUPA

WCDMA Release Version................. | R99
HSDPA Release Version.................. . | Release 5
HSUPA Release Version................... | Release 6

DC-HSUPA Release Version..............

Not Supported

LTE

Operation Band...........cccccceeveeennnnnld

LTEBand 5 & LTE Band 40& LTE Band 41

Power Class.......ccccceeveeeeeiiiiiiiiiiiinn

Power Class 3

Modulation TYPe.......cccveviieeiinnennnnnd

QPSK &16-QAM for LTE

Wi-Fi 2.4G

SUPPOrted tYPe....coeviveeeiiiiieiiieaninesd

802.11b/802.119/802.11n

Modulation Type.......cocceveviveeniiieennnnsd

802.11b: DSSS
802.119/802.11n: OFDM

Operation FrequencCy........c..coceevnuneensd

802.11bh/802.119/802.11n(HT20):2412MHz~2462MHz;
802.11n(HT40):2422MHz~2452MHz

Channel number...........coovvvvvviivinnnld

802.11b/802.11g/802.11n(HT20):11; 802.11n(HT40):7

Channel separation..............cccccuee.

5MHz

Bluetooth

Bluetooth Version.......c.cccccoeeeveeeeennndl

Supported 4.1

Modulation......ccceeeeeeeiiiiiiiiiiieee el

GFSK(1Mbps), T/4-DQPSK(2Mbps), 8-DPSK(3Mbps)

Operation Frequency............cccc.ouee..t

2402MHz~2480MHz

Channel number............ccooevvcvvvvvvinnnnl

79/40

Channel separation..............cccccouue.

1MHz/2MHz

Wi-Fi 5G

Operation FrequenCy...........coeeeeriveenil

Band 1: 5180 MHz -5240 MHz
Band 2A: 5260 MHz -5320 MHz
Band 3: 5745 MHz -5825 MHz

Channel Bandwidth.................oovvuennnni:

802.11a: 20MHz
802.11n: 20MHz, 40MHz
802.11ac: 20MHz, 40MHz, 80MHz

Modulation Technology......................

Orthogonal Frequency Division Multiplexing(OFDM)

Modulation Type......cccceeeivviiuneeesiainnd

256QAM, 64QAM, 16QAM, BPSK, QPSK

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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1.2. Model(s) list

No. Model No. Tested with
1 Acerone Liquid S272E4 X
Other models Acerone Liquid []

Note: All these models are identical in the same PCB, layout and electrical circuit, There is no difference except
for the model name . So the test data of Acerone Liquid S272E4 can represent the remaining models.
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2.

Test standard

The tests were performed according to following standards:

FCC 47 CFR §2.1093

IEEE1528-2013:Recommended Practice for Determining the Peak Spatial-Average
Specific Absorption Rate in the Human Head from Wireless Communications
Devices: Measurement Techniques

KDB447498 D0O1:General RF Exposure Guidance v06

KDB865664 DO1:SAR measurement 100MHz to 6GHz v01r04

KDB865664 D02:RF Exposure Reporting v01r02.

KDB941225 D01:3G SAR Procedures v03r01

KDB248227 D01:802.11 wi-fi SAR v02r02

KDB941225 D05:SAR for LTE devices v02r05

KDB941225 D06:Hotspot Mode v02r01

KDB648474 D0O4:Handset SAR v01r03

KDB690783 DO1:SAR Listings on Grant v01r03

3. Facilities and Accreditations
3.1. Facilities

The test facility is recognized, certified, or accredited by the following organizations:
e FCC - Registration No.: 645098

SHENZHEN TONGCE TESTING LAB

Designation Number: CN1205

The testing lab has been registered and fully described in a report with the (FCC)
Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files.

e |IC - Registration No.: 10668A
SHENZHEN TONGCE TESTING LAB
CAB identifier: CN0031

The testing lab has been registered by Innovation, Science and Economic
Development Canada for radio equipment testing.

3.2. Location

SHENZHEN TONGCE TESTING LAB

Address: 2101 & 2201, Zhenchang Factory Renshan Industrial Zone, Fuhai Subdistrict,
Bao'an District, Shenzhen, Guangdong, 518103, People's Republic of China

3.3. Environment Condition:

Temperature: 18°C ~25°C
Humidity: 35%~75% RH
Atmospheric Pressure: | 1011 mbar
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4. Test Result Summary

The maximum results of Specific Absorption Rate (SAR) found during test as bellows:
<Highest Reported standalone SAR Summary>
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<Highest Reported simultaneous SAR Summary>

Note:

1. The highest simultaneous transmission is scalar summation of Reported standalone SAR per FCC KDB
690783 D01 v01r03, and scalar SAR summation of all possible simultaneous transmission scenarios are <
1.6W/kg.

2. This device is compliance with Specific Absorption Rate (SAR) for general population/uncontrolled exposure
limits specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1-2005, and had been tested in
accordance with the measurement methods and procedures specified in IEEE 1528-2013.
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5. RF Exposure Limit

Type Exposure SR ()
Uncontrolled Exposure Limit
Spatial Peak SAR (averaged over any 1 1.60
g of tissue) '
Spatial Peak SAR
(hands/wrists/feet/ankles averaged 4.00
over 10Q)
Spatial Peak SAR (averaged over the 0.08
whole body) '

Note:

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

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

3. The Spatial Peak value of the SAR averaged over any 10 grams of tissue (defined as a tissue volume in the
shape of a cube) and over the appropriate averaging time.
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6.

SAR Measurement System Configuration
6.1. SAR Measurement Set-up

The OPENSAR system for performing compliance tests consist of the following items:
A standard high precision 6-axis robot (KUKA) with controller and software.
KUKA Control Panel (KCP)

A dosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for usage in tissue simulating

liquid. The probe is equipped with a Video Positioning System (VPS).

The stress sensor is composed with mechanical and electronic when the electronic part detects a
change on the electro-mechanical switch; it sends an “Emergency signal” to the robot controller that to

stop robot’'s moves A computer operating Windows XP.

OPENSAR software Remote control with teaches pendant and additional circuitry for robot safety such

as warning lamps, etc.
The SAM phantom enabling testing left-hand right-hand and body usage.
The Position device for handheld EUT

Tissue simulating liquid mixed according to the given recipes.

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

—_—  —

' Fyue
bk d Uiy _ 3
| il - y

hLT

KUKA SAR Test Sysytem Configuration
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6.2. E-field Probe

The SAR measurement is conducted with the dosimetric probe (manufactured by MVG).

The probe is specially designed and calibrated for use in liquid with high permittivity. The dosimetric
probe has special calibration in liquid at different frequency.

This probe has a built in optical surface detection system to prevent from collision with phantom.

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.

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG
Model SSE2
Serial Number SN 25/22 EPGO375
Frequency Range of Probe 0.15 GHz- 6GHz
Dipole 1:R1=0.197MQ
Resistance of Three Dipoles at Connector Dipole 2:R3=0.230MQ
Dipole 3:R3=0.208MQ

e

Photo of E-Field Probe

6.3. Phantom

The SAM Phantom SAM120 is constructed of a fiberglass shell integrated in a wooden table. The shape
of the shell is in compliance with the specification set in IEEE1528-2013.

The phantom enables the dosimetric evaluation of left and right hand phone usage as well as body
mounted usage at the flat phantom region.

A cover prevents the evaporation of the liquid.

Reference markings on the Phantom allow the complete setup of all predefined phantom positions and
measurement grids by manually teaching three points in the robot

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.

Name: COMOSAR IEEE SAM PHANTOM
S/N: SN 19/15 SAM 120
Manufacture: MVG
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SAM Twin Phantom

6.4. Device Holder

In combination with the Generic Twin Phantom SAM120, the Mounting Device enables the rotation of the
mounted transmitter in spherical coordinates whereby the rotation points is the ear opening.

The devices can be easily, accurately, and repeatedly positioned according to the FCC and CENELEC
specifications.

The device holder can be locked at different phantom locations (left head, right head, flat phantom).
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6.5. Data Storage and Evaluation

Data Storage

The OPENSAR 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. 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], [mMW/g], [nW/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 OPENSAR 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

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 OPENSAR
components. In the direct measuring mode of the millimeter 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:

Vi=zUi+Ui2-cf/dcpi

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

From the compensated input signals the primary field data for each channel can be evaluated:
E-field probes: Ei = ( Vi/ Normi - ConvF )1/2
H-field probes: Hi = (Vi)1/2 - (ai0 + ail f + ai2f2 ) / f

With Vi = compensated signal of channel i (i=x,y,2)
Normi = sensor sensitivity of channel i (i=x,y,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 [GHZz]
Ei = electric field strength of channel i in V/m
Hi = magnetic field strength of channel i in A/m
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The RSS value of the field components gives the total field strength (Hermitian magnitude):
Etot = (Ex2+ EY2+ Ez2)1/2

The primary field data are used to calculate the derived field units.
SAR = (Etot) 2 ¢ /(p-1000)

with  SAR = local specific absorption rate in mW/g
Etot = total field strength in V/m
c = conductivity in [mho/m] or [Siemens/m]
p = 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. The power flow density is calculated assuming the excitation field to be a
free space field.

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

Handset Reference Points

Ppwe = Etot2 / 3770 or Ppwe = Htot2 - 37.7
With  Ppwe = equivalent power density of a plane wave in mW/cm2
Etot = total electric field strength in V/m
Htot = total magnetic field strength in A/m
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Wt  Width of the handset at the level of the acoustic

Wb  Width of the bottom of the handset

A Midpoint of the width wt of the handset at the level of the acoustic output
B Midpoint of the width wb of the bottom of the handset

Positioning for Cheek / Touch
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Body Worn Accessory Configurations

To position the device parallel to the phantom surface with either keypad up or down.

To adjust the device parallel to the flat phantom.

To adjust the distance between the device surface and the flat phantom to 15mm or holster surface and
the flat phantom to 0 mm.

% -T.i'--I @ A _"--a.;';;

-
-ﬁfjb

-

Illustration for Body Worn Position

Ireless Router (Hotspot) Configurations

Some battery-operated handsets have the capability to transmit and receive internet connectivity
through simultaneous transmission of WIFI in conjunction with a separate licensed transmitter. The FCC
has provided guidance in KDB Publication 941225 D06 where SAR test considerations for handsets (L x
W >

9 cm x 5 cm) are based on a composite test separation distance of 10 mm from the front, back and
edges of the device with antennas 2.5 cm or closer to the edge of the device, determined from general
mixed use conditions for this type of devices. Since the hotspot SAR results may overlap with the
body-worn accessory SAR requirements, the more conservative configurations can be considered, thus
excluding some body-worn accessory SAR tests.

When the user enables the personal wireless router functions for the handset, actual operations include
simultaneous transmission of both the WIFI transmitter and another licensed transmitter. Both
transmitters often do not transmit at the same transmitting frequency and thus cannot be evaluated for
SAR under actual use conditions. Therefore, SAR must be evaluated for each frequency transmission
and mode separately and summed with the WIFI transmitter according to KDB 648474 publication
procedures. The “Portable Hotspot” feature on the handset was NOT activated, to ensure the SAR
measurements were evaluated for a single transmission frequency RF signal.
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-—
-

lllustration for Hotspot Position
Limb-worn device
A limb-worn device is a unit whose intended use includes being strapped to the arm or leg of the user
while transmitting (except in idle mode). It is similar to a body-worn device. Therefore, the test positions
of 6.1.4.4 also apply. The strap shall be opened so that it is divided into two parts as shown in Figure 9.
The device shall be positioned directly against the phantom surface with the strap straightened as much
as possible and the back of the device towards the phantom.
If the strap cannot normally be opened to allow placing in direct contact with the phantom surface, it may
be necessary to break the strap of the device but ensuring to not damage the antenna.

Test position for limb-worn devices
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6.7. Tissue Dielectric Parameters

The liquid used for the frequency range of 100MHz-6G consisted of water, sugar, salt and Cellulose. The liquid
has been previously proven to be suited for worst-case. The following Table shows the detail solution. It's
satisfying the latest tissue dielectric parameters requirements proposed by the IEEE 1528 and IEC 62209.
The simulating liquids should be checked at the beginning of a series of SAR measurements to determine of
the determine of the dielectric parameter are within the tolerances of the specified target values. The measured
conductivity and relative permittivity should be within #=5% of the target values.
The following materials are used for producing the tissue-equivalent materials

Targets for tissue simulating liquid

Frequency Liquid Liquid Type + 5% Range Permittivity + 5% Range
(MHz) Type (o) ®
300 Head 0.87 0.83~0.91 45.3 43.04~47.57
450 Head 0.87 0.83~0.91 43.5 41.33~45.68
835 Head 0.90 0.86~0.95 41.5 39.43~43.58
900 Head 0.97 0.92~1.02 41.5 39.43~43.58
1800-2000 Head 1.40 1.33~1.47 40.0 38.00~42.00
2450 Head 1.80 1.71~1.89 39.2 37.24~41.16
2600 Head 1.96 1.86~2.06 39.0 37.05~40.95
3000 Head 2.40 2.28~2.52 38,5 36.58~40.43
5800 Head 5.27 5.01~5.53 35.3 33.54~37.07

(er = relative permittivity, o = conductivity and p = 1000 kg/m3)
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6.8. Tissue-equivalent Liquid Properties

) Measured
Test Date Temp Tissue E (s/m) Dev Dev
requenc er o(s/m
dd/mmlyy Type quency er(%) o (%)
MHz
826 40.21 0.91 -3.11 1.56
11/14/2024 22°C 835H 835 40.21 0.91 3.11 1.11
844 40.18 0.94 -3.18 3.98
2312 38.20 1.60 -2.89 -3.73
11/22/2024 22C 2450H 2437 40.91 1.71 4.33 -4.31
2450 40.80 1.75 4.08 -2.78
. 2600 39.12 1.92 0.31 -2.04
11/25/2024 22°C 2600H
2645 38.51 1.90 -1.27 -4.76
5200 35.12 472 -2.44 1.29
11/26/2024 22C 5200H 5240 35.10 4,78 -2.39 1.70
5260 35.10 4,78 -2.34 1.27
. 5745 35.68 4.95 0.63 -4.90
11/26/2024 22C 5800H
5800 35.41 5.01 0.31 -4.93
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TCT

6.9. System Check

Report No.: TCT241112E018

The SAR system must be validated against its performance specifications before it is deployed. When SAR
probe and system component or software are changed, upgraded or recalibrated, these must be validated with
the SAR system(s) that operates with such component. Reference dipoles are used with the required
tissue-equivalent media for system validation.
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 OPENSAR
system.
” —_— r I ¥
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System Check Set-up
Verification Results
Measured ¥ghie in Normalized to 1W Target Value . A,
- 100mw Deviation (%)
Frequency Liquid (W/kg) (W/kg) (W/kg)
(MHz) Type 19 109 19 109 19 109 19 109
Average | Average | Average | Average | Average | Average | Average | Average
835 Head 0.93 0.65 9.30 6.50 9.53 6.12 -2.41 6.21
2450 Head 5.57 2.47 55.70 24.70 53.26 24.15 4.58 -5.97
2600 Head 5.61 2.27 56.10 22.70 54.31 24.14 3.30 -5.97
5200 Head 15.48 5.51 154.80 55.10 163.88 57.29 -5.54 -3.82
5800 Head 19.15 6.10 191.50 61.00 188.95 63.45 1.35 -3.86
Comparing to the original SAR value provided by MVG, the verification data should be within its specification of
10%. Below table shows the target SAR and measured SAR after normalized to 1W input power. The table as
below indicates the system performance check can meet the variation criterion and the plots can be referred to
Section 10 of this report.
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7.

Measurement Procedure

Conducted power measurement

For WWAN power measurement, use base station simulator to configure EUT WWAN transition in
conducted connection with RF cable, at maximum power in each supported wireless interface and
frequency band.

Read the WWAN RF power level from the base station simulator.

For WLAN/BT power measurement, use engineering software to configure EUT WLAN/BT continuously
transmission, at maximum RF power in each supported wireless interface and frequency band.

Connect EUT RF port through RF cable to the power meter or spectrum analyser, and measure
WLAN/BT output power.

Conducted power measurement

Use base station simulator to configure EUT WWAN transmission in radiated connection, and
engineering software to configure EUT WLAN/BT continuously transmission, at maximum RF power, in
the highest power channel.

Place the EUT in positions as Appendix B demonstrates.

Set scan area, grid size and other setting on the MVG software.

Measure SAR results for the highest power channel on each testing position.

Find out the largest SAR result on these testing positions of each band.

Measure SAR results for other channels in worst SAR testing position if the Reported SAR or highest
power channel is larger than 0.8 W/kg.

According to the test standard, the recommended procedure for assessing the peak spatial-average
SAR value consists of the following steps:

Power reference measurement
Area scan

Zoom scan

Power drift measurement

Spatial Peak SAR Evaluation

The procedure for spatial peak SAR evaluation has been implemented according to the test standard. It
can be conducted for 1g and 10g, as well as for user-specific masses. The MVG software includes all
numerical procedures necessary to evaluate the spatial peak SAR value.

The base for the evaluation is a “cube” measurement. The measured volume must include the 1g and 10
g cubes with the highest averaged SAR values. For that purpose, the center of the measured volume is
aligned to the interpolated peak SAR value of a previously performed area scan.

The entire evaluation of the spatial peak values is performed within the post-processing engine
(SEMCAD). The system always gives the maximum values for 1g and 10g cubes. The algorithm to find
the cube with highest averaged SAR is divided into the following stages:

Extraction of the measured data (grid and values) from the Zoom Scan.

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

Generation of a high-resolution mesh within the measured volume.
Interpolation of all measured values form the measurement grid to the high-resolution grid

Extrapolation of the entire 3-D field distribution to the phantom surface over the distance from sensor to
surface

Calculation of the averaged SAR within masses of 1g and 10g.
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Power Reference Measurement

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

Area & Zoom Scan Procedures

First Area Scan is used to locate the approximate location(s) of the local peak SAR value(s). The
measurement grid within an Area Scan is defined by the grid extent, grid step size and grid offset. Next,
in order to determine the EM field distribution in a three-dimensional spatial extension, Zoom Scan is
required. The Zoom Scan is performed around the highest E-field value to determine the averaged
SAR-distribution over 10g. Area scan and zoom scan resolution setting follows KDB 865664 D01v01r03
quoted below.
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Volume Scan Procedures

The volume scan is used for assess overlapping SAR distributions for antennas transmitting in different
frequency bands. It is equivalent to an oversized zoom scan used in standalone measurements. The
measurement volume will be used to enclose all the simultaneous transmitting antennas. For antennas
transmitting simultaneously in different frequency bands, the volume scan is measured separately in
each frequency band. In order to sum correctly to compute the 1g aggregate SAR, the EUT remain in the
same test position for all measurements and all volume scan use the same spatial resolution and grid
spacing. When all volume scan were completed, the software, SEMCAD post-processor scan combine
and subsequently superpose these measurement data to calculating the multiband SAR.
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SAR Averaged Methods

In MVG, the interpolation and extrapolation are both based on the modified Quadratic Shepard’s method.
The interpolation scheme combines a least-square fitted function method and a weighted average
method which are the two basic types of computational interpolation and approximation.

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. The uncertainty increases with the extrapolation distance. To keep the
uncertainty within 1% for the 1g and 10g cubes, the extrapolation distance should not be larger than 5
mm.

Power Drift Monitoring

All SAR testing is under the EUT install full charged battery and transmit maximum output power. In MVG
measurement software, the power reference measurement and power drift measurement procedures
are used for monitoring the power drift of EUT during SAR test. Both these procedures measure the field
at a specified reference position before and after the SAR testing. The software will calculate the field
difference in dB. If the power drifts more than 5%, the SAR will be retested.

Power Drift measurement

The drift job measures the field at the same location as the most recent reference job within the same
procedure, and with the same settings. The drift measurement gives the field difference in dB from the
reading conducted within the last reference measurement. Several drift measurements are possible for

Measurement Uncertainty

Per KDB 865664 D01 SAR Measurement 100KHz to 6GHz ,when the highest measurement 1-g SAR
within a frequency band is <1.5W/kg, the extensive SAR measurement uncertainty analysis described
IEEE Std 1528-2013 is not required in SAR report submitted for equipment approval.
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8. Conducted Output Power

Band WCDMA Band V
Channel 4132 4182 4233
Frequency 826.40 836.40 846.60
RMC 12.2Kbps 25.19 25.16 25.27
HSDPA Subtest-1 24.23 24.14 24.28
HSDPA Subtest-2 23.67 23.65 23.76
HSDPA Subtest-3 23.68 23.63 23.74
HSDPA Subtest-4 23.63 23.62 23.77
HSUPA Subtest-1 22.24 22.19 22.31
HSUPA Subtest-2 22.27 22.23 22.34
HSUPA Subtest-3 23.22 23.18 23.27
HSUPA Subtest-4 21.80 21.74 21.86
HSUPA Subtest-5 23.29 23.19 23.22
Note:
1. According to the power listed above, the HSDPA and HSUPA were not determined for SAR testing.
2.The default test configuration is to measure SAR with an established radio link between the EUT and a
communication test set using a 12.2kbps RMC(reference measurement channel) configuration in test loop mode
3. The device do not support power reduction, so power of hotspot activated as the same as hotspot disabled
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WLAN 2.4G
Mode 802.11b 802.11g
Channel 1 6 11 1 6 11
Frequency 2412 2437 2462 2412 2437 2462
Average Power (dBm) 14.74 15.15 15.33 11.54 11.88 11.90
Mode 802.11n(HT20) 802.11n(HT40)
Channel 1 6 11 3 6 9
Frequency 2412 2437 2462 2422 2437 2452
Average Power (dBm) 11.42 11.78 11.80 10.34 12.03 10.67
Bluetooth
Mode GFSK Pi/ADQPSK
Channel 0 39 78 0 39 78
Frequency 2402 2441 2480 2402 2441 2480
Average Power (dBm) 3.456 4.139 4.851 2.656 3.360 4.057
Mode 8DPSK BLE(1M)
Channel 0 39 78 0 20 39
Frequency 2402 2441 2480 2402 2440 2480
Average Power (dBm) 2.736 3.407 4,138 -3.323 -2.565 -1.923
Mode BLE(1M)
Channel 0 20 39
Frequency 2402 2440 2480
Average Power (dBm) -3.309 -2.650 -1.998
Frequency Tm?a)-(ﬂp s : L= 2@ thrlz);ﬂgﬁjlgr;or
Channel (GH2) Power Power distance Result thresholds for 10-g SAR
(dBm) (mwW) (mm) 1-g SAR
78 2.480 5.00 3.16 5 1.57 3.0 7.5
Note
1. Per KDB 447498 D01v06, the 1-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation distances <

50 mm are determined by:

[(max. power of channel, including tune-up tolerance, mW) / (min. test separation distance, mm)] - [Vf(GHz)] < 3.0 for
1-g SAR, where

f(GHz) is the RF channel transmit frequency in GHz

Power and distance are rounded to the nearest mW and mm before calculation

The result is rounded to one decimal place for comparison

Base on the result of notel, RF exposure evaluation of BT is not required.

Per KDB 248227 D01 v02r02, choose the highest output power channel to test SAR and determine further SAR
exclusion.

The output power of all data rate were prescan, just the worst case (the lowest data rate) of all mode were shown in
report.
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WLAN 5.2G
Mode IEEE 802.11a IEEE 802.11n HT20
Channel 36 40 48 36 40 48
Frequency 5180 5200 5240 5180 5200 5240
Average Power (dBm) 15.12 15.71 16.84 15.00 15.74 16.71
Mode IEEE 802.11n HT40 IEEE 802.11ac VHT20
Channel 38 46 36 40 48
Frequency 5190 5230 5180 5200 5240
Average Power (dBm) 12.90 16.35 15.15 15.64 16.49

Mode IEEE 802.11ac VHT40 IEEE 802.11ac VHT80
Channel 38 46 42
Frequency 5190 5230 5210
Average Power (dBm) 12.98 16.42 12.98
WLAN 5.3G
Mode IEEE 802.11a IEEE 802.11n HT20
Channel 52 56 64 52 56 64
Frequency 5260 5280 5320 5260 5280 5320
Average Power (dBm) 17.09 16.94 16.68 16.87 16.97 16.54

Mode IEEE 802.11n HT40 IEEE 802.11ac VHT20
Channel 54 62 52 56 64
Frequency 5270 5310 5260 5280 5320
Average Power (dBm) 16.81 14.22 16.91 12.94 15.02

Mode EEE 802.11ac VHT40 IEEE 802.11ac VHT80
Channel 54 62 58
Frequency 5270 5310 5290
Average Power (dBm) 17.01 14.29 13.92

Hotline: 400-6611-140
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WLAN 5.8G
Mode IEEE 802.11a IEEE 802.11n HT20
Channel 149 157 165 149 157 165
Frequency 5745 5785 5825 5745 5785 5825
Average Power (dBm) 16.63 16.29 16.03 16.54 16.13 15.94
Mode IEEE 802.11n HT40 IEEE 802.11ac VHT20
Channel 151 159 149 157 165
Frequency 5755 5795 5745 5785 5825
Average Power (dBm) 16.47 16.31 16.45 16.33 15.84

Mode EEE 802.11ac VHT40 IEEE 802.11ac VHT80
Channel 151 159 155
Frequency 5755 5795 5775
Average Power (dBm) 16.49 16.19 16.40

Note

1. Per KDB 248227 D01 v02r02, choose the highest output power channel to test SAR and determine further SAR

exclusion.

2. The output power of all data rate were prescan , just the worst case (the lowest data rate) of all mode were shown in

report
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LTE Band 5
Conducted Power of LTE Band 5
. : : RB Channel Channel Channel
Bandwidth Modulation RB size
offset 20407 20525 20643
0.00 24.88 24.94 2491
1 2.00 24.93 25.03 25.04
5.00 24.88 24.90 24.92
QPSK 0.00 24.93 24.95 25.04
3 1.00 24.93 24.97 25.04
3.00 24.92 24.99 25.03
6 0.00 24.01 23.97 24.09
1.4MHz
0.00 23.87 23.85 23.75
1 2.00 23.98 23.99 23.93
5.00 23.82 23.79 23.70
16QAM 0.00 23.77 23.86 23.85
3 1.00 23.78 23.87 23.87
3.00 23.73 23.88 23.80
6 0.00 22.99 22.78 23.01
i i ) RB Channel Channel Channel
Bandwidth Modulation RB size

offset 20415 20525 20635
0.00 24.94 24.93 25.05
1 8.00 24.96 24.95 24.96
14.00 24.91 25.00 24.98
QPSK 0.00 24.00 23.99 24.11
8 4.00 23.99 24.01 24,11
7.00 24.00 23.96 24.12
3MHz 15 0.00 23.95 23.97 24.06
0.00 23.99 23.89 23.81
1 8.00 24.00 23.86 23.83
14.00 24.01 23.83 23.84
16QAM 0.00 23.01 22.98 23.07
8 4.00 22.98 22.94 23.10
7.00 22.98 22.95 23.04
15 0.00 22.95 22.89 22.95
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Conducted Power of LTE Band 5
. ) ; RB Channel Channel Channel
Bandwidth Modulation RB size
offset 20425 20525 20625
0.00 24.36 24.90 24.49
1 12.00 24,52 24,91 24.56
24.00 24.36 24.40 24.48
QPSK 0.00 23.42 23.53 23.62
12 6.00 23.43 23.47 23.60
13.00 23.51 23.52 23.63
25 0.00 23.53 23.48 23.61
5MHz
0.00 23.38 23.47 23.47
1 12.00 23.49 23.84 23.50
24.00 23.41 23.53 23.39
16QAM 0.00 22.47 22.45 22.52
12 6.00 22.42 22.55 22.54
13.00 22.46 22.52 22.61
25 0.00 22.51 22.49 22.64
. : : RB Channel Channel Channel
Bandwidth Modulation RB size
offset 20450 20525 20600
0.00 2491 24.98 24.95
1 24.00 25.02 24.28 25.14
49.00 24.92 25.02 24.99
QPSK 0.00 24.01 24.05 25.12
25 12.00 24.01 24.01 24.28
25.00 24.02 24.08 24.16
50 0.00 24.04 24.03 24.21
10MHz

0.00 23.99 23.88 23.80
1 24.00 24.20 23.99 24.02
49.00 23.98 23.97 23.80
16QAM 0.00 23.02 23.05 23.30
25 12.00 22.98 23.06 23.27
25.00 23.04 23.07 23.15
50 0.00 23.04 23.03 23.18
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LTE Band 40
Conducted Power of LTE Band 40
. : : RB Channel Channel Channel
Bandwidth Modulation RB size
offset 38725 38775 38825
0.00 24.30 24.39 24.50
1 12.00 24.50 24.55 23.59
24.00 24.39 24.46 24.43
QPSK 0.00 23.39 23.47 23.61
12 6.00 23.38 23.46 23.62
13.00 23.47 23.60 23.60
25 0.00 23.44 23.57 23.61
5MHz
0.00 23.31 23.72 23.59
1 12.00 23.49 23.91 23.75
24.00 23.39 23.81 23.56
16QAM 0.00 2241 22.54 22.72
12 6.00 22.37 22.55 22.74
13.00 22.47 22.60 22.70
25 0.00 22.46 22.64 22.71
. ) ) RB Channel Channel Channel
Bandwidth Modulation RB size

offset 38750 38775 38800
0.00 24.41 24.47 24.49
1 24.00 24.67 24.80 24.84
49.00 24.62 24.69 24.66
QPSK 0.00 23.43 23.48 23.55
25 12.00 23.46 23.52 23.55
25.00 23.59 23.66 23.63
10MHz 50 0.00 23.56 23.56 23.57
0.00 23.56 23.10 23.41
1 24.00 23.83 23.38 23.70
49.00 23.77 23.29 2351
16QAM 0.00 22.57 22.57 22.66
25 12.00 22.57 22.56 22.64
25.00 22.73 22.74 22.68
50 0.00 22.61 22.65 22.63
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Conducted Power of LTE Band 40
Bandwidth Modulation RB size R Clneric]

offset 38775

0.00 24.34

1 38.00 24.62

74.00 24.54

QPSK 0.00 24.59

38 18.00 23.55

37.00 23.53

75 0.00 23.53

15MHz

0.00 23.53

1 38.00 23.76

74.00 23.70

16QAM 0.00 23.55

37 18.00 23.56

37.00 23.55

75 0.00 22.63
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LTE Band 41
Conducted Power of LTE Band 41
. : : RB Channel Channel Channel
Bandwidth Modulation RB size
offset 40065 40590 41215
0.00 16.69 24.63 24.70
1 12.00 16.77 24.75 24.78
24.00 16.68 24.69 24.75
QPSK 0.00 15.72 23.82 23.88
12 6.00 15.68 23.81 23.89
13.00 15.77 23.84 23.87
25 0.00 15.77 23.86 23.85
5MHz
0.00 16.11 23.85 24.06
1 12.00 16.24 23.94 24.10
24.00 16.14 23.87 24.06
16QAM 0.00 14.74 22.84 22.81
12 6.00 14.77 22.81 22.80
13.00 14.84 22.84 22.79
25 0.00 14.87 22.82 22.82
. ) ) RB Channel Channel Channel
Bandwidth Modulation RB size
offset 39700 40620 41540
0.00 16.84 24.80 24.87
1 24.00 17.07 25.13 25.07
49.00 16.87 24.98 24.86
QPSK 0.00 15.76 23.91 23.97
25 12.00 15.78 23.94 23.94
25.00 1591 24.03 23.91
10MHz 50 0.00 15.83 23.97 23.91
0.00 16.11 23.52 24.06
1 24.00 16.32 23.71 24.24
49.00 16.13 23.61 24.08
16QAM 0.00 14.93 22.89 23.02
25 12.00 14.92 22.87 23.01
25.00 15.07 22.93 22.96
50 0.00 14.96 22.89 22.92
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Conducted Power of LTE Band 41
. : : RB Channel Channel Channel
Bandwidth Modulation RB size
offset 40115 40590 41165
0.00 16.75 24.77 24.81
1 38.00 16.90 24.96 24.89
74.00 24.73 23.92 24.82
QPSK 0.00 19.78 23.98 24.03
38 18.00 19.77 23.97 24.02
37.00 19.78 23.97 24.02
75 0.00 19.80 23.98 24.02
15MHz
0.00 16.03 23.58 24.03
1 38.00 16.16 23.72 24.09
74.00 23.95 23.67 24.01
16QAM 0.00 19.76 23.95 24.03
37 18.00 19.78 24.00 24.04
37.00 19.75 23.99 24.03
75 0.00 18.82 22.94 22.98
. ) ; RB Channel Channel Channel
Bandwidth Modulation RB size
offset 40140 40590 41140
0.00 16.61 24.44 24.62
1 49.00 24.97 24.89 25.07
99.00 24.57 24.66 24.66
QPSK 0.00 19.78 23.83 24.99
50 25.00 19.75 23.81 23.91
50.00 23.83 23.95 23.83
T 100 0.00 19.81 23.89 23.88
0.00 15.67 23.09 23.62
1 49.00 23.96 23.49 24.04
99.00 23.66 23.24 23.73
16QAM 0.00 18.80 22.84 22.90
50 25.00 18.78 22.83 22.92
50.00 22.83 23.04 22.87
100 0.00 18.83 22.86 22.88

Page 32 of 178

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




I C I Report No.: TCT241112E018

9. EXxposure Position Consideration
9.1. EUT Antenna Location
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9.2. Test Position Consideration

Test Positions

Mode Back Front Top Side Bottom Side Right Side Left Side
GSM/WCDMA/CDMA Yes Yes No Yes No No
ILTE
WIFI/BT Yes Yes Yes No No Yes

Note:

1. KDB447498 D04, particular DUT edges were not required to be evaluated for SAR if the antenna-to-edge distance is
greater than 2.5cm.

2. The product only supports public address and no earpiece, so only the front and bottom need to be tested.
3. WWAN diversity antenna is RX only.
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10. SAR Test Results Summary
10.1. Head 1g SAR Data

Report No.: TCT241112E018

Ave. Tune-Up Power Meas. : Reported -
Band Mode P(;rseizton CH. (me') Power |  Limit Drit | SARIg S;‘ﬂg? SAR1g (\',-\;21“)
(dBm) (dBm) (%) (Wikg) (W/kg) 2
WCDMA clr_gék 4233 | 8264 | 25.27 25.50 -1.84 0.38 1.054 0.40
Band V
(Measure Left Tilt 4233 826.4 25.27 25.50 2.94 0.23 1.054 0.24
ment 1
RMC
correspon Right
ds to the Cheek 4233 826.4 25.27 25.50 -1.56 0.34 1.054 0.36
1st row of
data) Right Tilt 4233 826.4 25.27 25.50 0.21 0.21 1.054 0.22
Left 6 2437 15.15 15.50 -1.99 0.40 1.084 0.43
2.4G Cheek : : : : ’ ’
(Measure
ment 1 Left Tilt 6 2437 15.15 15.50 0.95 0.22 1.084 0.24
correspon | g 440
ds to the Right
5th row of Cheek 6 2437 15.15 15.50 2.50 0.37 1.084 0.40
data)
Right Tilt 6 2437 15.15 15.50 -1.95 0.25 1.084 0.27
Left 48 5240 16.49 16.50 -1.75 0.13 1.002 0.13
5.2G Cheek ’ ’ ’ ’ ! :
(Measure \
ment 1 Left Tilt 48 5240 16.49 16.50 0.62 0.08 1.002 0.08
correspon | 802.11lac - 1.60
ds to the Right 48 5240 16.49 16.50 251 0.13 1.002 0.13
first row of Cheek
data) _ )
Right Tilt 48 5240 16.49 16.50 -1.19 0.05 1.002 0.05
Left
52 5260 17.09 17.50 1.95 0.35 1.099 0.38
5.3G Cheek
(Measure )
ment 1 Left Tilt 52 5260 17.09 17.50 0.66 0.23 1.099 0.25
correspon 802.11a -
ds to the Right 52 5260 17.09 17.50 -1.95 0.31 1.099 0.34
13th row Cheek
of data) . ]
Right Tilt 52 5260 17.09 17.50 -2.85 0.20 1.099 0.22
Left
149 5745 16.63 17.00 -1.95 0.30 1.089 0.33
5.8G Cheek
(Measure )
ment 1 Left Tilt 149 5745 16.63 17.00 -4.95 0.17 1.089 0.19
correspon | 802.11a -
ds to the Right 149 5745 16.63 17.00 0.62 0.25 1.089 0.27
17th row Cheek
of data) ) )
Right Tilt 149 5745 16.63 17.00 -1.19 0.14 1.089 0.15
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Reporte
Ave. Tune-U Power Meas. .
B MEEE P(;rseizton S (i/lrﬁg) aIIoIZaBtion oﬁ?et RoLEl [ i DI S ?:Zag;(r;? SACIi?l
(@Bm) | (dBm) %) | (Wikg) i
(W/kg)
. 1 24 25.14 25.50 152 0.13 1.086 0.14
Right
e | 20800 | 844
25 0 25.12 25.50 0.62 0.15 1.091 0.16
LTE Band
5 1 24 25.14 25.50 0.94 0.09 1.086 0.10
(Measure Right Tilt | 20600 | 844
(oasile | Qpsk 25 0 25.12 25.50 2.63 0.06 1.001 0.07
(10MH
e 2) Left 1 24 2514 | 2550 0.24 0.16 1.086 0.17
20600 | 844
5”&;‘;;‘; of Cheek 25 0 2512 | 2550 | -1.84 0.13 1.091 0.14
1 24 25.14 25.50 0.85 0.06 1.086 0.07
Left Tilt | 20600 | 844
25 0 25.12 25.50 2.60 0.06 1.091 0.07
Right 1 38 24.62 25.00 241 0.15 1.091 0.16
Chgek 38775 | 2312.5
38 0 24.59 25.00 0.94 0.13 1.099 0.14
LTE Band
40 1 38 24.62 25.00 -1.95 0.07 1.091 0.08
(Measure Right Tilt | 38775 | 2312.5
| QPsk 38 0 24.59 25.00 0.51 0.09 1.099 0.10
(15MH
e | 2) Left 1 38 24.62 | 25.00 -2.05 0.16 1.091 0.17
38775 | 23125
ff‘tgaft%‘g’ Cheek 38 0 2459 | 25.00 | -0.61 0.14 1.099 0.15
1 38 24.62 25.00 0.75 0.07 1.091 0.08
Left Tilt | 38775 | 23125
38 0 24.59 25.00 0.55 0.07 1.099 0.08
. 1 49 25.07 25.50 -1.95 0.16 1.104 0.18
Right
Chook | 41140 | 2645
50 0 24.99 25.50 2.63 0.19 1.125 0.21
LTE Band 1 49 25.07 25.50 0.21 0.12 1.104 0.13
41 Right Tilt | 41140 | 2645
(Measure | QPSK 50 0 24.99 25.50 -1.78 0.10 1.125 0.11
ment 1 (20MH
correspo z) Left 1 49 25.07 25.50 1.60 0.20 1.104 0.22
21th row 41140 2645
Cheek
of data) 50 0 24.99 25.50 2.60 0.15 1.125 0.17
1 49 25.07 25.50 2.15 0.09 1.104 0.10
Left Tilt | 41140 | 2645
50 0 24.99 25.50 3.57 0.07 1.125 0.08
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10.2. Body-Worn 1g SAR Data

Report No.: TCT241112E018

Test
o Ave. Tune-U Power Meas. " Reported e
Band Mode P‘fNSi'ttt!O” CH. (';Ara‘i) Power | pLimit | Drift SAR1g ?:fﬂg? SAR1g ?\‘/’;I';:E“')t
20mm (@Bm) | (dBm) | (%) | Wik) (Wikg) ’
WCDMA
Band V Front 4233 826.4 | 2527 | 2550 -1.56 0.38 1.054 0.40
(Measure
ment 2 RMC Back 4233 826.4 | 2527 | 2550 -2.49 0.50 1.054 0.53
correspon
ds to the
2nd row of Bottom 4233 826.4 25.27 25.50 2.84 0.07 1.054 0.07
data)
Front 6 2437 15.15 15.50 -2.95 0.21 1.084 0.23
2.4G
(Measure
ment 2 Back 6 2437 | 1515 | 15.50 0.15 0.35 1.084 0.38
802.11b
correspon
ds to the Left 6 2437 15.15 15.50 0.61 0.04 1.084 0.04
5th row of
data)
Top 6 2437 15.15 15.50 -1.95 0.04 1.084 0.04
Front 48 5240 16.49 16.50 2.63 0.14 1.002 0.14
5.2G
(Measure
ment 2 Back 48 5240 | 16.49 | 16.50 1.95 0.25 1.002 0.25
correspon | 802.1lac
ds to the Left 48 5240 16.49 | 16.50 -1.84 0.03 1.002 0.03 1.60
9th row of
data)
Top 48 5240 16.49 16.50 0.85 0.05 1.002 0.05
5.3G Front 52 5260 | 17.09 | 17.50 | -2.95 0.25 1.099 0.27
(Measure
ment 2 Back 52 5260 17.09 17.50 -1.53 0.42 1.099 0.46
correspon 802.11a
ds to the
13th row Left 52 5260 17.09 | 17.50 0.66 0.06 1.099 0.07
of data)
Top 52 5260 17.09 17.50 -1.85 0.03 1.099 0.03
Front 149 5745 16.63 17.00 2.96 0.15 1.089 0.16
5.8G
(Measure
ment 2 Back 149 5745 | 16.63 | 17.00 -2.90 0.36 1.089 0.39
correspon 802.11a
ds to the Left 149 5745 16.63 | 17.00 0.51 0.03 1.089 0.03
17th row
of data)
Top 149 5745 16.63 17.00 -2.99 0.03 1.089 0.03
Test
Positio Fre RB RB Ave. Tune-U Power Meas. Scalin Reported
Band Mode n with CH. (Mqu-) allocatio offset Power p Limit Drift SAR1g Facto? SAR1g
20mm n (@Bm) | (dBm) | (%) | Wko) (Wikg)
1 24 25.14 25.50 -1.95 0.31 1.086 0.34
LTE Band Front | 20600 | 844
5 25 0 25.12 25.50 2.63 0.26 1.091 0.28
(Measure 1 24 25.14 25.50 2.90 0.50 1.086 0.54
ment2 | QPSK | Back | 20600 | 844 : : : : : :
correspo | (10MHz) 25 0 2512 | 2550 0.88 0.47 1.091 0.51
nds to the
3th row of Botto 1 24 25.14 25.50 -1.85 0.05 1.086 0.05
data) 20600 844
m 25 0 25.12 25.50 2.63 0.08 1.091 0.09
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LTE Band 1 38 2462 | 25.00 2.15 0.27 1.091 0.29
an Front | 38775 | 2312.5
40 38 0 2459 | 25.00 0.84 0.25 1.099 0.27
fMegsure 1 38 2462 | 25.00 1.20 0.50 1.001 0.55
ment2 | QPSK | poo | 38775 | 23125 : i ; i : '
correspo | (15MHz) 38 0 2459 | 25.00 1.16 0.44 1.099 0.48
nds to the
3th row of Botto 1 38 2462 | 25.00 2.84 0.06 1.091 0.07
data) 38775 | 2312.5
m 38 0 2459 | 25.00 0.62 0.05 1.099 0.05
LTE Band 1 49 2507 | 25.50 -1.95 0.25 1.104 0.28
21 Front | 41140 | 2645
(HPUE) 50 0 2499 | 2550 0.66 0.21 1.125 0.24
(Measure | gy 1 49 2507 | 25.50 3.75 0.42 1.104 0.46
ment 2 20MH Back 41140 2645
correspo | ¢ 2) 50 0 2499 | 2550 -2.95 0.36 1.125 0.40
nds to the
1 49 2507 | 25.50 0.61 0.05 1.104 0.06
9th row of Botto | 41140 | 2645
data) m 50 0 2499 | 2550 -1.85 0.02 1.125 0.02
Note:

1. Per KDB447498 D04, for each exposure position, if the highest output power channel Reported SAR < 0.8W/kg,

other channels SAR testing is not necessary.
2. Per KDB447498 D04, body-worn use is evaluated with the device positioned at 10 mm from a flat phantom filled with
head tissue-equivalent medium.

3. Per KDB447498 D04, the report SAR is measured SAR value adjusted for maximum tune-up tolerance. Scaling
Factor=10"[(tune-up limit power(dBm) - Ave.power power (dBm))/10], where tune-up limit is the maximum rated

power among all production units.
Reported SAR(W/kg)=Measured SAR (W/kg)*Scaling Factor.
4. Per KDB865664D01 v01r04 perform a second repeated measurement only the ratio of largest to smallest SAR for the
original and first repeated measurement is >1.20 or when the original or repeated measurement

5.  Perform a second measurement only if the original, first and second repeated measurement is =1.5w/kg and the

ratio of largest to smallest SAR for the original, first and second repeated measurement is >1.20.

Hotline: 400-6611-140
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10.3. Hotspot 1g SAR Data

Report No.: TCT241112E018

Test Ave. Tune-U Power Meas. . Reported _
Band Mode Position CH. (I;Arzc;) Power | p Limit Drift SAR1g S;:(;ag;g? SAR1g (\k,'}ﬂ't)
with10mm (dBm) | (dBm) (%) (W/kg) (W/kg) 9
WCDMA
Band V Front 4233 826.4 25.27 25.50 -1.95 0.24 1.054 0.25
(Measurem
ent 3 RMC Back 4233 826.4 | 2527 | 25.50 0.01 0.54 1.054 0.57
corresponds
to the 2nd Bottom 4233 826.4 25.27 25.50 0.63 0.05 1.054 0.05
row of data)
Front 6 2437 15.15 15.50 -2.84 0.17 1.084 0.18
2.4G
(Meast“?:em Back 6 2437 15.15 | 15.50 1.92 0.31 1.084 0.34
corr(;rs]ponds 802.11b ft
to the 5th Le 6 2437 15.15 15.50 -1.16 0.03 1.084 0.03
row of data)
Top 6 2437 15.15 15.50 2.95 0.05 1.084 0.05
Front 48 5240 16.49 16.50 -1.78 0.17 1.002 0.17
5.2G
(Measurem
ont 3 802.11a Back 48 5240 16.49 16.50 2.80 0.30 1.002 0.30
corresponds c 1
1o the 9th Left 48 5240 16.49 | 16.50 0.62 0.03 1.002 0.03 60
row of data)
Top 48 5240 16.49 16.50 -2.15 0.04 1.002 0.04
5.3G Front 52 5260 | 17.09 | 17.50 | -2.99 0.19 1.099 0.21
(Measurem
ent 3 Back 52 5260 17.09 17.50 2.80 0.35 1.099 0.38
corresponds | 802.11a
to the 13th Left 52 5260 17.09 17.50 2.03 0.04 1.099 0.04
row of data)
Top 52 5260 17.09 17.50 -1.95 0.04 1.099 0.04
8G Front 149 5745 16.63 17.00 0.30 0.17 1.089 0.19
5.
(Meaiuéem Back 149 5745 16.63 | 17.00 0.12 0.34 1.089 0.37
corri\rs]ponds 802.11a
to the 17th Left 149 5745 16.63 17.00 -1.84 0.04 1.089 0.04
row of data)
Top 149 5745 16.63 17.00 0.06 0.04 1.089 0.04
Pc-)rseiztan Fre RB RB Ave. Tune-Up | Power Meas. Scalin Reporte
Band Mode with CH. (Mqu-) allocat offset Power Limit Drift SAR1g Facto? d SAR1g
1 ion (dBm) (dBm) (%) (W/kg) (W/kg)
Omm
LTE 1 24 25.14 25.50 -1.91 0.31 1.086 0.34
Band 5 Front 20600 844
(Measure 25 0 25.12 25.50 0.62 0.27 1.091 0.29
ment3 | opgr 1 24 2514 | 2550 | 0.20 0.51 1.086 0.55
correspo 10MH Back 20600 844
ndsto | ¢ 2) 25 0 2512 | 2550 | 055 0.46 1.091 0.50
the 3th 1 24 | 2514 | 2550 | -1.98 | 0.07 1.086 0.08
row of Bottom 20600 844
data) 25 0 25.12 25.50 0.33 0.05 1.091 0.05
LTE 1 38 24.62 25.00 -1.92 0.27 1.091 0.29
Band 40 Front 38775 2312.5
(Measure 38 0 24.59 25.00 0.05 0.23 1.099 0.25
ment 3 1 38 2462 | 2500 | -3.15 0.55 1.091 0.60
correspo | QPSK Back 38775 | 23125
nds to (15MHz) 38 0 24.59 25.00 -1.78 0.50 1.099 0.55
the 9th
row of 1 38 | 2462 | 2500 | 234 | 008 1.091 0.09
data) Bottom 38775 | 23125
38 0 24.59 25.00 0.08 0.05 1.099 0.05
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Report No.: TCT241112E018

LTE 1 49 25.07 2550 | -1.84 0.28 1.104 0.31
Band Front 41140 2645
41 50 0 24.99 25.50 0.62 0.27 1.125 0.30
(Measure 1
ol 3 QPSK Bac sz | 2648 1 49 25.07 25.50 0.51 0.56 1.104 0.62
correspo | (20MHz) 50 0 24.99 25.50 -1.52 0.53 1.125 0.60
tr,:isgtt?] 1 49 25.07 25.50 0.88 0.07 1.104 0.08
row of Bottom | 41140 | 2645
50 0 24.99 25.50 -1.95 0.07 1.125 0.08
data)

Note:

1. Per KDB447498 D04, for each exposure position, if the highest output power channel Reported SAR < 0.8W/kg,
other channels SAR testing is not necessary.

2. Per KDB447498 D04, body-worn with hotspot use is evaluated with the device positioned at 10 mm from a flat
phantom filled with head tissue-equivalent medium.

3. Per KDB447498 D04, the report SAR is measured SAR value adjusted for maximum tune-up tolerance. Scaling
Factor=10"[(tune-up limit power(dBm) - Ave. power (dBm))/10], where tune-up limit is the maximum rated power
among all production units.

Reported SAR(W/kg)=Measured SAR (W/kg)*Scaling Factor.

4. Per KDB865664D01 v01r04 perform a second repeated measurement only the ratio of largest to smallest SAR for the
original and first repeated measurement is >1.20 or when the original or repeated measurement is = 1.45W/kg.

5.  Perform a second measurement only if the original, first and second repeated measurement is =1.5w/kg and the

ratio of largest to smallest SAR for the original, first and second repeated measurement is >1.20.
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10.4. Simultaneous Transmission Conclusion

Multi-Band Simultaneous Transmission Considerations

According to FCC KDB Publication 447498 D01v05r02, transmitters are considered to be transmitting
simultaneously when there is overlapping transmission, with the exception of transmissions during network
hand-offs with maximum hand-off duration less than 30 seconds. Possible transmission paths for the EUT are
shown in below Figure and are color-coded to indicate communication modes which share the same path.
Modes which share the same transmission path cannot transmit simultaneously with one another.

Path 1 Path 2
GSM/WCDMA/ WIFI/BT
CDMA/LTE

Simultaneous Transmission Paths

Simultaneous Transmission Procedures

This device contains transmitters that may operate simultaneously. Therefore simultaneous transmission
analysis is required. Per FCC KDB 447498 D0O1v06, simultaneous transmission SAR test exclusion may be
applied when the sum of the 1-g SAR for all the simultaneous transmitting antennas in a specific a physical
test configuration is < 1.6 W/kg. When standalone SAR is not required to be measured, per FCC KDB 447498
D01v06, the following equation must be used to estimate the standalone 1g SAR and 10g extremity SAR for
simultaneous transmission assessment involving that transmitter.

V f(GHz)  Max powerof channel, mwW
7.5(18.75) Min.Separation Distance, mm

Estimated SAR =

Mode Max. tune-up Exposure Position Head Body -worn
Power (dBm) Test Distance (mm) 5 5
BT 5.00 Estimated SAR (W/kg) 0.12 0.12

Note:

1. When the minimum test separation distance is < 5 mm, a distance of 5 mm according is applied to determine
estimated SAR.

2. (max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)]-[Vf(GHz)/x] W/kg for
test separation distances < 5 mm; where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR.

3.  Next to the mouth exposure requires 1-g SAR, and the wrist-worn condition requires 10-g extremity SAR.
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Simultaneous Transmission Possibilities

Report No.: TCT241112E018

The Simultaneous Transmission Possibilities of this device are as below:

NO. Configuration Head Body-Worn Hotspot
1 GSM850/1900(Voice)+WIFI(2.4/5G) NO NO NO
2 GPRS 850/1900(DATA)+WIFI1(2.4) NO NO NO
3 GPRS 850/1900(DATA)+WIFI(5G) NO NO NO
4 WCDMA+ WIFI(2.4) YES YES YES
5 WCDMA+ WIFI(5G) YES YES YES
6 LTE+WIFI(2.4) YES YES YES
7 LTE+WIFI(5G) YES YES YES
8 GSM850/1900(Voice)+BT NO NO NO
9 GPRS/EDGE 850/1900(DATA)+BT NO NO NO
10 WCDMA+ BT YES YES NO
11 LTE+BT YES YES NO

Hotline: 400-6611-140
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10.5. SAR Simultaneous Transmission Analysis

Scaled SAR
Band Test Position WIFI WIFI 2 SAR SPLSR Remark
Head BT (W/kg)
2.4G 5G
Left 0.40 0.43 0.38 0.12 0.83 N/A N/A
Cheek
WCDMA Left Tilt 0.24 0.24 0.25 0.12 0.49 N/A N/A
Band v Right Cheek 0.36 0.40 0.34 0.12 0.76 N/A N/A
Right Tilt 0.22 0.27 0.22 0.12 0.49 N/A N/A
RB Scaled
Band | pocec | allocatio Z SAR SPLSR Remark
(Wikg)
n Head WIFI2.4G WIFI 5G BT
Right 1 0.14 0.40 0.34 0.12 0.54 N/A N/A
Cheek 25 0.16 0.40 0.34 0.12 0.56 N/A N/A
1 0.10 0.27 0.22 0.12 0.37 N/A N/A
Right Tilt
LTE SBa”d 25 0.07 0.27 0.22 0.12 0.34 N/A N/A
QPSK 1 17 4 12 N/A N/A
i) Left 0. 0.43 0.38 0. 0.60 / /
Cheek 25 0.14 0.43 0.38 0.12 0.57 N/A N/A
1 0.07 0.24 0.25 0.12 0.32 N/A N/A
Left Tilt
25 0.07 0.24 0.25 0.12 0.32 N/A N/A
Right 1 0.16 0.40 0.34 0.12 0.56 N/A N/A
Cheek 38 0.14 0.40 0.34 0.12 0.54 N/A N/A
1 0.08 0.27 0.22 0.12 0.35 N/A N/A
LTE B Right Tilt
4Oa”d 38 0.10 0.27 0.22 0.12 0.37 N/A N/A
QPSK
o Left 1 0.17 0.43 0.38 0.12 0.60 N/A N/A
Cheek 38 0.15 0.43 0.38 0.12 0.58 N/A N/A
1 0.08 0.24 0.25 0.12 0.33 N/A N/A
Left Tilt
38 0.08 0.24 0.25 0.12 0.33 N/A N/A
Right 1 0.18 0.40 0.34 0.12 0.58 N/A N/A
Cheek 50 0.21 0.40 0.34 0.12 0.61 N/A N/A
1 0.13 0.27 0.22 0.12 0.40 N/A N/A
Right Tilt
LTEE)&‘ nd 50 0.11 0.27 0.22 0.12 0.38 N/A N/A
QPSK
o) Left 1 0.22 0.43 0.38 0.12 0.65 N/A N/A
Cheek 50 0.17 0.43 0.38 0.12 0.60 N/A N/A
1 0.10 0.24 0.25 0.12 0.35 N/A N/A
Left Tilt
50 0.08 0.24 0.25 0.12 0.33 N/A N/A
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s Scaled SAR
es 2 SAR
Band Position ] WIEI WIFI Wikg) SPLSR Remark
Body-Worn 2.4G 5G BT
Front 0.40 0.23 0.27 0.12 0.67 N/A N/A
Back 0.53 0.38 0.46 0.12 0.99 N/A N/A
WCDMA Left / 0.04 0.07 0.12 0.07 N/A N/A
Band V
Bottom 0.07 / / 0.12 0.07 N/A N/A
Top / 0.04 "0.03 0.12 0.04 N/A N/A
RB Scaled
Band Ve _ ZSAR | gpLSR | Remark
Position | allocation Bodv-W. WIFI WIFI BT (W/kg)
ody-Wom 2.4G 5G
1 0.34 0.23 0.27 0.12 0.61 N/A N/A
Front
25 0.28 0.23 0.27 0.12 0.55 N/A N/A
1 0.54 0.38 0.46 0.12 1.00 N/A N/A
Back
25 0.51 0.38 0.46 0.12 0.97 N/A N/A
LTE Band 5 1 / 0.04 0.07 0.12 0.04 N/A N/A
QPSK Left
(10MHz) 25 / 0.04 0.07 0.12 0.07 N/A N/A
1 0.05 / / 0.12 0.05 N/A N/A
Bottom
25 0.09 / / 0.12 0.09 N/A N/A
1 / 0.04 0.03 0.12 0.04 N/A N/A
Top
25 / 0.04 0.03 0.12 0.04 N/A N/A
1 0.29 0.23 0.27 0.12 0.56 N/A N/A
Front
38 0.27 0.23 0.27 0.12 0.54 N/A N/A
1 0.55 0.38 0.46 0.12 1.01 N/A N/A
Back
38 0.48 0.38 0.46 0.12 0.94 N/A N/A
LTE Band
4Oan 1 / 0.04 0.07 0.12 0.07 N/A N/A
QPSK Left
(15MHz) 38 / 0.04 0.07 0.12 0.07 N/A N/A
1 0.07 / / 0.12 0.07 N/A N/A
Bottom
38 0.05 / / 0.12 0.05 N/A N/A
1 / 0.04 0.03 0.12 0.04 N/A N/A
Top
38 / 0.04 0.03 0.12 0.04 N/A N/A
1 0.28 0.23 0.27 0.12 0.55 N/A N/A
Front
50 0.24 0.23 0.27 0.12 0.51 N/A N/A
1 0.46 0.38 0.46 0.12 0.92 N/A N/A
Back
50 0.40 0.38 0.46 0.12 0.86 N/A N/A
LTE B
41a”d 1 / 0.04 0.07 0.12 0.07 N/A N/A
QPSK Left
(20MHz) 50 / 0.04 0.07 0.12 0.07 N/A N/A
1 0.06 / / 0.12 0.06 N/A N/A
Bottom
50 0.02 / / 0.12 0.02 N/A N/A
1 / 0.04 0.03 0.12 0.04 N/A N/A
Top
50 / 0.04 0.03 0.12 0.04 N/A N/A

Hotline: 400-6611-140

Tel: 86-755-27673339
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Test Scaled SAR s ene
Band Pozltlo Hotspot WIFI WIEI (Wikg) SPLSR Remark
2.4G 5G
Front 0.25 0.18 0.21 0.46 N/A N/A
Back 0.57 0.34 0.38 0.95 N/A N/A
WCDMA | ot / 0.03 0.04 0.04 N/A N/A
Band V
Bottom 0.05 / / 0.05 N/A N/A
Top / 0.05 0.04 0.05 N/A N/A
RB Scaled
Band poeet location z SAR SPLSR Remark
Hotspot WIFI2.4G | WIFI5G (Wika)
1 0.34 0.18 0.21 0.55 N/A N/A
Front
25 0.29 0.18 0.21 0.50 N/A N/A
1 0.55 0.34 0.38 0.93 N/A N/A
Back
25 0.50 0.34 0.38 0.88 N/A N/A
LTE Band 5 1 / 0.03 0.04 0.04 N/A N/A
QPSK Left
(10MHz) 25 / 0.03 0.04 0.04 N/A N/A
1 0.08 / / 0.08 N/A N/A
Bottom
25 0.05 / / 0.05 N/A N/A
1 / 0.05 0.04 0.05 N/A N/A
Top
25 / 0.05 0.04 0.05 N/A N/A
1 0.29 0.18 0.21 0.50 N/A N/A
Front
38 0.25 0.18 0.21 0.46 N/A N/A
1 0.60 0.34 0.38 0.98 N/A N/A
Back
38 0.55 0.34 0.38 0.93 N/A N/A
LTE Band 40 1 / 0.03 0.04 0.04 N/A N/A
QPSK Left
(15MHz) 38 / 0.03 0.04 0.04 N/A N/A
1 0.09 / / 0.09 N/A N/A
Bottom
38 0.05 / / 0.05 N/A N/A
1 / 0.05 0.04 0.05 N/A N/A
Top
38 / 0.05 0.04 0.05 N/A N/A

Hotline: 400-6611-140

Tel: 86-755-27673339
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1 0.31 0.18 0.21 0.52 N/A N/A
Front
50 0.30 0.18 0.21 0.51 N/A N/A
1 0.62 0.34 0.38 1.00 N/A N/A
Back
50 0.60 0.34 0.38 0.98 N/A N/A
LTE Band 41 1 / 0.03 0.04 0.04 N/A N/A
QPSK Left
(20MHz) 50 / 0.03 0.04 0.04 N/A N/A
1 0.08 / / 0.08 N/A N/A
Bottom
50 0.08 / / 0.08 N/A N/A
1 / 0.05 0.04 0.05 N/A N/A
Top
50 / 0.05 0.04 0.05 N/A N/A

Simultaneous Transmission Conclusion
The above numerical summed SAR results for all the case simultaneous transmission conditions were below
the SAR limit. Therefore, the above analysis is sufficient to determine that simultaneous transmission cases
will not exceed the SAR limit and therefore measured volumetric simultaneous SAR summation is not required
per FCC KDB Publication 447498 DO1v05r02.

Hotline: 400-6611-140
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10.6. Measurement Uncertainty (150MHz-6GHz)

Report No.: TCT241112E018

UNCERTAINTY EVALUATION FOR HEADSET SAR

- . . . Std. Std.

Uncertainty Component Descriptio | Uncertainty Pro.bablly Div. (D (C unc. unc.
n Value(%) Distribution 1g 10g 19(%) | 109(%)
Measurement system
Probe calibration 7.2.1 5.8 N 1 1 1 5.8 5.8
Axial isotropy 7.2.1.1 35 R 3| @cy” | @cy® | 143 | 143
Hemispherical isotropy 7.2.11 5.9 R \/5 ,/C'p 1/C‘p 241 241
Boundary Effects 7214 1.00 R \/§ 1 1 0.58 0.58
Linearity 7.2.1.2 4.70 R 3 1 1 271 | 271
System detection limits 7212 1 R 3 1 1 0.58 0.58
Modulation Response 7.2.13 3 N 1 1 1 3.00 3.00
Readout Electronics 7.2.15 0.5 N 1 1 1 0.50 0.50
Response Time 7216 0 R 3 1 1 0.00 0.00
Integration Time 7.2.1.7 1.4 R \/§ 1 1 0.81 0.81
RF Ambient
Conditions-Noise 7.2.3.7 3 R Ng) 1 1 1.73 | 1.73
RF Ambient
Conditions-Reflection (237 3 R V3 ! X 1.73 1.73
Probe positioned
2 L arical Tolarance 7221 1.4 R 3 1 1 0.81 | 0.81
Probe positioning with
respect to phantom shell 7223 1.4 R 3 1 1 0.81 | 0.81
Extrapolation interpolation
and integration algorithms 7.24 2.3 R 1 1 1 1.33 1.33
for Max.SAR evaluation
Test sample related
Test sample positioning 72244 2.6 1 1 1 2.60 2.60
. . 7.224.2

Device holder uncertainty 722943 3 1 1 1 3.00 3.00
output power variation-SAR
drift measurement 7.2.3.6 5 R 3 1 1 2.89 | 2.89
SAR scaling 7.25 2 R 3 1 1 1.15 1.15
Phantom and tissue parameters
Phantom uncertainty
(shape and thickness 7222 4 R \/§ 1 1 231 231
tolerances)
uncertainty in SAR
correction for deviation (in 7.2.6 2 N 1 1 0.84 | 200 | 1.68
permittivity and
conductivity)
Liquid conductivity 7.2.35 2.5 N 1| o078 071 | 1.95 | 1.78
(temperature uncertainty)
Liquid conductivity 7233 4 N 1| o023 026 | 092 | 1.04
-measurement uncertainty
Liquid permittivity 7.2.35 25 N 1 0.78 071 | 1.95 | 1.78
(temperature uncertainty)
Liquid permittivity 7.2.3.4 5 N 1 | 023 026 | 115 | 1.30
measurement uncertainty
Combln_ed standard RSS 10.83 | 1054
uncertainty
Expanded uncertainty
(95%CONFIDENCEINTER k 21.26 21.08
VAL

Hotline: 400-6611-140
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UNCERTAINTY FOR PERFORMANCE CHECK

. . . Std. Std.

Uncertainty Component Description U\?;ig(ao%)ty DTsrt? ﬁ)i?ilgn Div. (fé) (1%3 unc. uUnc.
1g(%) | 109(%)
Measurement system
Probe calibration 7.2.1 5.8 N 1 1 1 5.8 5.8
Axial isotropy 7.2.1.1 35 R 3 | 1-C)'? | 1-cy? | 143 | 143
Hemispherical isotropy 7.21.1 5.9 R \/§ A /Cp ,/Cp 2.41 2.41
Boundary Effects 7.2.14 1.00 R NG 1 1 058 | 0.58
Linearity 7.2.1.2 4.70 R 3 1 1 271 | 271
System detection limits 7212 1 R \/§ 1 1 0.58 0.58
Modulation Response 7.2.1.3 3 N 1 1 1 0.00 0.00
Readout Electronics 7.2.15 0.5 N 1 1 1 0.50 0.50
Response Time 7.2.1.6 0 R 3 1 1 0.00 | 0.00
Integration Time 7.21.7 1.4 R \/§ 1 1 0.81 0.81
RF Ambient
Conditions-Noise 7.2.3.7 3 R \/§ 1 1 1.73 1.73
RF Ambient
Conditions-Reflection 72.3.7 3 R \/5 L L 1.73 173
Probe positioned
mechanical Tolerance 7221 1.4 R \/§ 1 1 0.81 0.81
Probe positioning with
respect to phantom shell 7.2.2.3 1.4 R 3 1 1 0.81 0.81
Extrapolation interpolation
and integration algorithms 724 2.3 R 1 1 1 1.33 1.33
for Max.SAR evaluation
Dipole
Deviation of experimental
source from numerical 4 N 1 1 1 4.00 4.00
source
Input power and SAR drift 7.2.3.6 5 R N 1 1 289 | 2.89
measurement
Dipole axis to liquid
distance 2 B \/§ L 3
Phantom and tissue parameters
Phantom uncertainty
(shape and thickness 7222 4 R \/§ 1 1 231 231
tolerances)
uncertainty in SAR
correction for deviation (in 7.2.6 2 N 1 1 0.84 | 200 | 1.68
permittivity and
conductivity)
Liquid conductivity - 7.2.35 25 N 1 0.78 071 | 195 | 178
(temperature uncertainty)
Liquid conductivity 7.2.3.3 4 N 1 0.23 026 | 092 | 1.04
-measurement uncertainty
Liquid permittivity 7.2.35 25 N 1 0.78 071 | 1.95 | 178
(temperature uncertainty)
Liquid permittivity 7.2.3.4 5 N 1 0.23 026 | 115 | 1.30
measurement uncertainty
Combln_ed standard RSS 10.15 | 10.05
uncertainty
Expanded uncertainty
0 . :

95%CONFIDENCEINTE k 20.29 | 20.10
RVAL
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10.7. Test Equipment List

Report No.: TCT241112E018

Calibration
Test Equipment Manufacturer Model Serial Number Calibration Calibration
Date Due
(D.M.Y) (D.M.Y)
PC Lenovo H3050 N/A N/A N/A
Signal Generator Angilent N5182A MY47070282 Jun. 27,2024 | Jun. 26, 2025
Multimeter Keithley Multimeter 2000 4078275 Jun. 27, 2024 Jun. 26, 2025
Network Analyzer Agilent 8753E US38432457 Jun. 27, 2024 Jun. 26, 2025
Wideband Ra?éostgfmm“”'ca“on R&S CMW500 114220 Jun. 27,2024 | Jun. 26, 2025
Power Meter Agilent E4418B GB43312526 Jun. 27,2024 | Jun. 26, 2025
Power Meter Agilent E4416A MY45101555 Jun. 27, 2024 Jun. 26, 2025
Power Meter Agilent N1912A MY50001018 Jun. 27, 2024 Jun. 26, 2025
Power Sensor Agilent E9301A MY41497725 Jun. 27,2024 | Jun. 26, 2025
Power Sensor Agilent E9327A MY44421198 Jun. 27,2024 | Jun. 26, 2025
Power Sensor Agilent E9323A MY53070005 Jun. 27, 2024 Jun. 26, 2025
Power Amplifier PE PE15A4019 112342 N/A N/A
Directional Coupler Agilent 722D MY52180104 N/A N/A
Attenuator Chensheng FF779 134251 N/A N/A
. SN 25/22
E-Field PROBE MVG SSE2 EPGO375 Jun. 29, 2024 | Jun. 28, 2025
SN 16/15 DIP
DIPOLE 835 MVG SID835 0G835-369 Jun. 05, 2024 | Jun. 04, 2027
SN 16/15 DIP
DIPOLE 2450 MVG SID 2450 2G450-374 Jun. 05, 2024 | Jun. 04, 2027
SN 16/15 DIP
DIPOLE 2600 MVG SID2600 2G600-375 Jun. 05, 2024 | Jun. 04, 2027
SN 13/14
DIPOLE 5G MVG SWG5500 WGA32 May. 15, 2024 | May. 14, 2025
. \ . SN 19/15
Limesar Dielectric Probe MVG SCLMP OCPG71 Jun. 05, 2024 Jun. 04, 2027
Communication SN 39/14
Antenna MVG ANTA59 ANTA59 N/A N/A
Mobile Phone SN 19/15
Position Device MVG MSH101 MSH101 N/A NIA
Dummy Probe MVG DP66 SN 13/15 DP66 N/A N/A
SN 19/15
SAM PHANTOM MVG SAM120 SAM120 N/A N/A
SN 19/15
PHANTOM TABLE MVG TABP101 TABP101 N/A N/A
SN 19/15
Robot TABLE MVG TABP61 TABP61 N/A N/A
6 AXIS ROBOT KUKA KR6-R900 501822 N/A N/A

Note:1.N/A means this equipment no need to calibrate
2.Each Time means this device need to calibrate every use time
3. The dipole was not damaged properly repaired.
4. The measured SAR deviates from the calibrated SAR value by less than 10%
5. The most recent return-loss result meets the required 20 dB minimum return-loss requirement
6. The most recent measurement of the real or imaginary parts of the impedance deviates by less than 5 Q from the
previous measurement.
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11. System Check Results

Date of measurement: 11/14/2024 Test mode: 835 (Head)
Product Description: Validation

Dipole Model: SID835

E-Field Probe: SSE2 (SN 25/22 EPGO375)

Phantom Validation plane
Input Power 100mwW
Crest Factor 1.0
Probe Conversion factor 2.55
Frequency (MHZz) 835.000000
Relative permittivity (real part) 40.207760
Relative permittivity (imaginary part) 18.129852
Conductivity (S/m) 0.914212
Variation (%) 1.800000
SAR 10g (W/KQ) 0.648942
SAR 1g (W/Kg) 0.927154

SURFACE SAR VOLUME SAR
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Z (mm) 0.00 4.00 9.00 14.00 19.00

SAR (W/KQ) 0.8625 0.5302 0.2594 0.1302 0.1025

-3.35-\
0.75 -
0.65 - b
0.55 \
L
D.45 - N,
0.35 - N,

0.25 - \_
0.15 - \b-

-ﬁh
0.03 - i i i

0 ? 4 & 8 10 12 14 16 18 2D 22 24 26 2B 20
Z {mmj

SAR [(Wiked

Hot spot position
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Date of measurement: 11/22/2024 Test mode: 2450MHz (Head)

Product Description: Validation
Dipole Model: SID2450
E-Field Probe: SSE2 (SN 25/22 EPGO375)

Phantom Validation plane
Input Power 100mwW
Crest Factor 1.0
Probe Conversion factor 3.70
Frequency (MHz) 2450.000000
Relative permittivity (real part) 40.842014
Relative permittivity (imaginary part) 13.546980
Conductivity (S/m) 1.745183
Variation (%) 2.150000
SAR 10g (W/Kg) 2.467514
SAR 1g (W/KQg) 5.572014
SURFACE SAR VOLUME SAR
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Z (mm)

0.00

4.00 9.00

14.00

19.00

SAR (W/KQ)

5.0262

2.7584 1.5026

0.8252

0.4125

5.03 —\
4.50 -

3.50 ¢
3.00.-

2.50.-

SAR (Wike)

2.00 -~
1.50 -

™

1.00 -

e ™

0.03 -

0

& & 10 12 14 16 1§ 20 22 24 26 28 30

Z {imimi)

Hot spot position
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Date of measurement: 11/25/2024 Test mode: 2600MHz (Head)
Product Description: Validation

Dipole Model: SID2600

E-Field Probe: SSE2 (SN 25/22 EPGO375)

Phantom Validation plane
Input Power 100mwW
Crest Factor 1.0
Probe Conversion factor 3.43
Frequency (MHz) 2600.000000
Relative permittivity (real part) 39.122014
Relative permittivity (imaginary part) 13.545489
Conductivity (S/m) 1.748512
Variation (%) 1.270000
SAR 10g (W/Kg) 2.270144
SAR 1g (W/KQg) 5.607214
SURFACE SAR VOLUME SAR
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Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 5.7893 3.2375 0.2098 0.0387 0.0249

5.3-:1-\
.00 —
420 -—N
360 \
N
2.80- \-\
Y
1.00--

0.20 - \,
0.05 - \b

Hh
0.01 - . b ,

0 2 4 & 8 10 12 14 16 18 20 22 24 26 28 30
Z |mimij

SAR [Wiked

Hot spot position
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Product Description: Validation
Dipole Model: SID5200
E-Field Probe: SSE2 (SN 25/22 EPGO375)

Date of measurement: 11/26/2024 Test mode: 5200MHz (Head)

Phantom Validation plane
Input Power 100mW
Crest Factor 1.0
Probe Conversion factor 2.48
Frequency (MHz) 5200.000000
Relative permittivity (real part) 35.117621
Relative permittivity (imaginary part) 13.679428
Conductivity (S/m) 4.720147
Variation (%) -0.150000
SAR 10g (W/Kg) 5.507214
SAR 1g (W/KQ) 15.478510
SURFACE SAR VOLUME SAR

Poleme ),
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Z (mm) 0.00 4.00 9.00 14.00 19.00

SAR (W/KQ) 5.0132 2.7584 1.5026 0.8252 0.4125

5.01-
4.50 _\
3.50 -
AN
2.00.—
2.50.- ‘\
2.00 -k Y
1.50 - N
1.00 - \b

=
003 - . P |
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Hot spot position
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Product Description: Validation
Dipole Model: SID5800

E-Field Probe: SSE2 (SN 25/22 EPGO375)

Date of measurement: 11/26/2024 Test mode: 5800MHz (Head)

Phantom Validation plane
Input Power 100mwW
Crest Factor 1.0
Probe Conversion factor 2.63
Frequency (MHz) 5800.000000
Relative permittivity (real part) 35.412823
Relative permittivity (imaginary part) 13.671675
Conductivity (S/m) 5.007514
Variation (%) 1.570000
SAR 10g (W/KQ) 6.095121
SAR 1g (W/KQ) 19.153573

SURFACE SAR

VOLUME SAR

B huee |
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Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 5.0622 2.8054 1.5421 0.8321 0.4130
j :: i\_I S— I'. — — S S— S
== .\IL
;f 124l \ I
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Hot spot position
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12. SAR Test Data

Report No.: TCT241112E018

WCDMA Band V

| MEASUREMENT 1

Low Band SAR (Channel 4233):

Date: 11/14/2024

Frequency (MHz) 826.400000
Relative permittivity (real part) 41.209021
Relative permittivity (imaginary part) 19.689304
Conductivity (S/m) 0.909402
Variation (%) -1.840000
Crest Factor: 1.0
Probe Conversion factor 2.55

E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=8mm dy=8mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Left head
Device Position Cheek
Band BAND5 WCDMAS850

SURFACE SAR

VOLUME SAR

Maximum location: X=-74.00, Y=-23.00 SAR Peak: 0.58 W/kg

SAR 10g (W/Kg)

0.201573

SAR 1g (W/KQ)

0.375261

Hotline: 400-6611-140

Tel: 86-755-27673339
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Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.5848 0.3886 0.2319 0.1437 0.0963
0. 6-
0.5 N
W 0.4 \
=2 N
Z 0.3 \\
E 0.2 \“*
' T
..‘.‘"""---.._
0.1 Fe—— !
0.02.95.07.58 12.5 17.5 22.9 30,0
7 {mm)

Hot spot position
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| MEASUREMENT 2

Low Band SAR (Channel 4233):

Date: 11/14/2024

Frequency (MHz) 826.400000
Relative permittivity (real part) 41.209021
Relative permittivity (imaginary part) 19.689304
Conductivity (S/m) 0.909402
Variation (%) -2.490000
Crest Factor: 1.0
Probe Conversion factor 2.55

E-Field Probe: SSE2 (SN 25/22 EPGO375)

Area Scan dx=8mm dy=8mm, h=5.00 mm

ZoomScan 5x5x7,dx=8mm dy=8mm

dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm

Phantom Validation plane

Device Position Body back(10mm)
Band BAND5 WCDMAS850

SURFACE SAR

VOLUME SAR

Maximum location: X=-7.00, Y=-38.00 SAR Peak: 0.83 W/kg

SAR 10g (W/Kg)

0.274152

SAR1g (W/KQ)

0.501274

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332

Page 61 of 178

http://www.tct-lab.com




TCT

Report No.: TCT241112E018

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.8214 0.5474 0.3276 0.2028 0.1349
0. B-x
o 0 B - —N
& N
‘: 0. 4- \\
=
0.2- \'"“-
0.1- T —— !
0.02.55.07.5 12.5 17.5 22.5 0. 0
7 (mm)

Hot spot position
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| MEASUREMENT 3
Low Band SAR (Channel 4233):. Date: 11/14/2024
Frequency (MHz) 826.400000
Relative permittivity (real part) 41.209021
Relative permittivity (imaginary part) 19.689304
Conductivity (S/m) 0.909402
Variation (%) 0.010000
Crest Factor: 1.0
Probe Conversion factor 2.55

E-Field Probe: SSE2 (SN 25/22 EPGO375)

Area Scan dx=8mm dy=8mm, h=5.00 mm

ZoomScan 5x5x7,dx=8mm dy=8mm

dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Validation plane
Device Position Body back(10mm)
Band BAND5 WCDMAB850(hotspot)

SURFACE SAR

VOLUME SAR

Maximum location: X=8.00, Y

-43.00 SAR Peak: 0.84 W/kg

SAR 10g (W/Kg)

0.342017

SAR1g (W/KQ)

0.542017

. |

T

{

H

1
it '
slibEs
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Tel: 86-755-27673339

Page 63 of 178

Fax: 86-755-27673332  http://www.tct-lab.com




TCT==n

Report No.: TCT241112E018

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) | 0.8414 0.5805 0.3567 0.2159 0.1294
0. 8-
— \\
‘%—0 0.6 -\\
S0 A
9 <
= ™
0.2
0.1- T
"0)oz'ss 075 125 1T.5  22.5 30, 0
7 (mm)
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Hot spot position
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TCT

Report No.: TCT241112E018

LTE Band 5

| MEASUREMENT 1

High Band SAR (Channel 20600):

Date: 11/22/2024

Frequency (MHz) 844.000000
Relative permittivity (real part) 40.176204
Relative permittivity (imaginary part) 19.100301
Conductivity (S/m) 0.935247
Variation (%) 0.240000
Crest Factor 1.0
Probe Conversion factor 2.55

E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=8mm dy=8mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Left head
Device Position Cheek
Band LTE band 5(1 RB#24)

SURFACE SAR

VOLUME SAR

Maximum location: X=-49.00, Y=-15.00 SAR Peak: 0.22 W/kg

SAR 10g (W/Kg)

0.108243

SAR 1g (W/KQ)

0.160241

Hotline: 400-6611-140

Tel: 86-755-27673339  Fax: 86-755-27673332
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TCT

168 0 e 5

TESTING CENTRE TECHNOLOGY

Report No

.. TCT241112E018

Z (mm)

0.00

4.00

9.00

14.00

19.00

SAR (W/KQ)

0.2180

0.1665
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0.0905
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30,0

Hot spot position

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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TCT

Report No.: TCT241112E018

| MEASUREMENT 2
High Band SAR (Channel 20600): Date: 11/22/2024

Frequency (MHz) 844.000000
Relative permittivity (real part) 40.176204
Relative permittivity (imaginary part) 19.100301
Conductivity (S/m) 0.935247
Variation (%) -2.900000

Crest Factor 1.0

Probe Conversion factor 2.55

E-Field Probe: SSE2 (SN 25/22 EPGO375)

Area Scan dx=8mm dy=8mm, h=5.00 mm

ZoomScan 5x5x7,dx=8mm dy=8mm

dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Validation plane
Device Position Body back(10mm)
Band LTE band 5(1 RB#24)

SURFACE SAR

VOLUME SAR

Maximum location: X=11.00, Y=-31.00 SAR Peak: 0.73 W/kg

SAR 10g (W/Kg)

0.340127

SAR1g (W/KQ)

0.502147

I

J

”rlmi\ |

i

Hotline: 400-6611-140

Tel: 86-755-27673339
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TCT

Report No.: TCT241112E018

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.7291 0.5268 0.3435 0.2195 0.1369
N .
|'I: |
Etoe
- R
= [
0o -
i1 i \
040,65 8T.E: 1LE 1T.H 7.8 20,

Hot spot position

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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TCT

Report No.: TCT241112E018

| MEASUREMENT 3
High Band SAR (Channel 20600): Date: 11/22/2024
Frequency (MHz) 844.000000
Relative permittivity (real part) 40.176204
Relative permittivity (imaginary part) 19.100301
Conductivity (S/m) 0.935247
Variation (%) 0.200000
Crest Factor 1.0
Probe Conversion factor 2.55

E-Field Probe: SSE2 (SN 25/22 EPGO375)

Area Scan dx=8mm dy=8mm, h=5.00 mm

ZoomScan 5x5x7,dx=8mm dy=8mm

dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Validation plane
Device Position Body back((hotspot 10mm)
Band LTE band 5(1 RB#24)

SURFACE SAR

VOLUME SAR

Maximum location: X=-1.00, Y=30.00 SAR Peak: 0.85 W/kg

SAR 10g (W/Kg)

0.259540

SAR1g (W/KQ)

0.513482

[ |

= -
2

1 H
s - L
[

"t
‘hl-l-l-
e
re
wamaren

wia

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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I C I Report No.: TCT241112E018

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.8489 0.5195 0.2693 0.1374 0.0721
0.8-
N\
3 0.6 \
E N
0. 4 N
= N
0.2 "“'=-..__‘__
0.0, T — |
0.02.55.07.5 12.5 17.5 22.5 0. 0
7 (mm)

Hot spot position
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TCT

Report No.: TCT241112E018

LTE Band 40

| MEASUREMENT 1

Middle Band SAR (Channel 38775):

Date: 11/22/2024

Frequency (MHz)

2312.500000

Relative permittivity (real part) 38.200147
Relative permittivity (imaginary part) 14.350234
Conductivity (S/m) 1.595024
Variation (%) -2.050000

Crest Factor 1.0

Probe Conversion factor 3.70

E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Left head
Device Position Cheek
Band LTE band 40(1 RB#38)

SURFACE SAR

VOLUME SAR

Maximum location: X=-50.00, Y=-50.00 SAR Peak: 0.22 W/kg

SAR 10g (W/Kg)

0.102425

SAR1g (W/KQ)

0.161247

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No

.. TCT241112E018

Z (mm) 0.00

4.00

9.00

14.00

19.00

SAR (W/KQ) 0.2190

0.1610

0.1124

0.0913

0.0721

SaR (W ke)
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Hot spot position

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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I C I Report No.: TCT241112E018

| MEASUREMENT 2
Middle Band SAR (Channel 38775): Date: 11/22/2024
Frequency (MHz) 2312.500000
Relative permittivity (real part) 38.200147
Relative permittivity (imaginary part) 14.350234
Conductivity (S/m) 1.595024
Variation (%) 1.200000
Crest Factor 1.0
Probe Conversion factor 3.70
E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=8mm dy=8mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Validation plane
Device Position Body back(10mm)
Band LTE band 40(1 RB#38)

SURFACE SAR | _ VOLUME SAR

Maximum location: X=-8.00, Y=46.00 SAR Peak: 0.90W/kg

SAR 10g (W/Kg) 0.257120

SAR1g (W/KQ) 0.501247
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I C I Report No.: TCT241112E018

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.8891 0.5272 0.2627 0.1315 0.0715
0.9-
N
B0, B
N
o N,
= Y
=
"o,z \"“-..‘___
0.0+ T r——— .
0.02.55.07.5 12.5 17.5 22.5 30. 0
Z (mm}

Hot spot position

A
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TCT

Report No.: TCT241112E018

| MEASUREMENT 3

Middle Band SAR (Channel 38775):

Date: 11/22/2024

Frequency (MHz)

2312.500000

Relative permittivity (real part) 38.200147
Relative permittivity (imaginary part) 14.350234
Conductivity (S/m) 1.595024
Variation (%) -3.150000

Crest Factor 1.0

Probe Conversion factor 3.70

E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=8mm dy=8mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Validation plane
Device Position Body back((hotspot10mm)
Band LTE band 40(1 RB#38)

SURFACE SAR

VOLUME SAR

Maximum location: X=-1.00, Y=46.00 SAR Peak: 1.02 W/kg

SAR 10g (W/Kg)

0.201557

SAR1g (W/KQ)

0.547512

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No.: TCT241112E018

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) | 10059 0.5502 0.2372 0.0967 0.0411
1.0
o8-y
EPPREN
= \\
Z 0.4 -
0.2
0.0 T~
" 002856075 12.5 1T.5 22.5 30. 0
Z (mm}

Hot spot position

-

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332
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TCT

Report No.: TCT241112E018

LTE Band 41

| MEASUREMENT 1

High Band SAR (Channel 41140):

Date: 11/25/2024

Frequency (MHz)

2645.000000

Relative permittivity (real part) 38.511201
Relative permittivity (imaginary part) 12.752347
Conductivity (S/m) 1.896341
Variation (%) 1.600000

Crest Factor 1.0

Probe Conversion factor 3.43

E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Left head
Device Position Cheek
Band LTE band 41(1 RB#49)

SURFACE SAR

VOLUME SAR

Maximum location: X=-48.00, Y=-32.00 SAR Peak: 0.28 W/kg

SAR 10g (W/Kg)

0.142074

SAR1g (W/KQ)

0.202141

f

Hotline: 400-6611-140  Tel: 86-755-27673339
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TCT &8
TESTING CENTRE TECHNOLOGY Report No.: TCT241112E018

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.2324 0.2000 0.1643 0.1336 0.1071
0. 232-
N
0,200 —I5g
0,175
= 0,150 —
= 0,125 \\\
0. 100
0. 084-, iy .
0.02.55.07.5 12.5 17.5 22.5 30.0
Z (mm)

Hot spot position
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TCT

Report No.: TCT241112E018

| MEASUREMENT 2

High Band SAR (Channel 41140):

Date: 11/25/2024

Frequency (MHz)

2645.000000

Relative permittivity (real part) 38.511201
Relative permittivity (imaginary part) 12.752347
Conductivity (S/m) 1.896341
Variation (%) -3.750000

Crest Factor 1.0

Probe Conversion factor 3.43

E-Field Probe: SSE2 (SN 25/22 EPGO375)

Area Scan dx=12mm dy=12mm, h=5.00 mm

ZoomScan 5x5x7,dx=8mm dy=8mm

dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Validation plane
Device Position Body back (10mm)
Band LTE band 41(1 RB#49)

SURFACE SAR

VOLUME SAR

Maximum location: X=-15.00, Y=-22.00 SAR Peak: 0.75 W/kg

SAR 10g (W/Kg)

0.230215

SAR1g (W/KQ)

0.420147

3 i
v i

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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TCTEN®EN
TESTING CENTRE TECHNOLOGY Report No.: TCT241112E018

Z (mm) 0.00 4.00 9.00 14.00 19.00

SAR (W/Kg) 0.7498 0.4526 0.2287 0.1120 0.0551

[}
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7]
e

SaR (W ke)

0.2
[
0. 0- T ——
. \ 1
0.02.56.07.5 12.5 17.5 22.5 30.0
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TCT

Report No.: TCT241112E018

| MEASUREMENT 3

High Band SAR (Channel 41140):

Date: 11/25/2024

Frequency (MHz)

2645.000000

Relative permittivity (real part) 38.511201
Relative permittivity (imaginary part) 12.752347
Conductivity (S/m) 1.896341
Variation (%) -0.510000

Crest Factor 1.0

Probe Conversion factor 3.43

E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Validation plane
Device Position Body back (hotspot 10mm)
Band LTE band 41(1 RB#49)

SURFACE SAR

VOLUME SAR

Maximum location: X=-16.00, Y=-24.00 SAR Peak: 0.94 W/kg

SAR 10g (W/Kg)

0.310247

SAR1g (W/KQ)

0.558412

N

o |

I:Ii"—q'l

Hotline: 400-6611-140

Tel: 86-755-27673339  Fax: 86-755-27673332
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Report No.: TCT241112E018

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.9365 0.5845 0.3170 0.1765 0.1073
0. 9-
n 0.3 \\
_E 0.6 N
= 0.4
& ~
0.2 o
0.1-) H“""-—-.... .
0.02.95.07.58 12.5 17.5 2.8 30,0
7 {mm)

Hot spot position

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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TCT

Report No.: TCT241112E018

WLAN 2.4G
|

MEASUREMENT 1

Date: 11/22/2024

Middle Band SAR (Channel 6):

2437.000000

Frequency (MHz)
Relative permittivity (real part) 40.912751
Relative permittivity (imaginary part) 13.341304
Conductivity (S/m) 1.710541
Variation (%) -1.990000
Crest Factor 1.0
Probe Conversion factor 3.70
E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Left head
Device Position Cheek
Band IEEE 802.11b ISM
VOLUME SAR

SURFACE SAR

Maximum location: X:-23.00, Y=17.00SAR Peak: 0.67 W/kg
SAR 10g (W/Kg) 0.150241
SAR 1g (W/KQ) 0.402174

'y

) *ﬁﬂiﬂi}}g

[

Hotline: 400-6611-140  Tel: 86-755-27673339
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TESTING CENTRE TECHNOLOGY Report No.: TCT241112E018

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.6652 0.4431 0.1477 0.0636 0.0615
0. 7-
0.6 \
—~ 0,5
““%D 0.4 \
= 0.
s 0.3 \\
& 0.2 \
' N
0.1 = !
0.02.55.07.5 12.5 17.5 22.5 30,0
Z (mm)

Hot spot position
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TCT

Report No.: TCT241112E018

Middle Band SAR (Channel 6):

MEASUREMENT 2

Frequency (MHz)

Date: 11/22/2024

2437.000000
Relative permittivity (real part) 40.912751
Relative permittivity (imaginary part) 13.341304
Conductivity (S/m) 1.710541
Variation (%) 0.150000
Crest Factor 1.0
Probe Conversion factor 3.70
E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Validation plane
Device Position Body back(10mm)
Band IEEE 802.11b ISM
SURFACE SAR

VOLUME SAR

Maximum location: X=16.00, Y=-7.00 SAR Peak: 0.59 W/kg
SAR 10g (W/KQ) 0.210247
SAR 1g (WI/KgQ) 0.354181

1l

Hotline: 400-6611-140  Tel: 86-755-27673339
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I C I Report No.: TCT241112E018

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.5848 0.3886 0.2319 0.1437 0.0963
0. 6-
0 5-\\
B o, a N
= N
=0, 3- .
o N
@0, 2- - —
B
0.1- e !
0.02.55.07.5 12.5 17.5 22.5 0. 0
7 (mm)

Hot spot position
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TCT

Report No.: TCT241112E018

| MEASUREMENT 3

Middle Band SAR (Channel 6):

Date: 11/22/2024

Frequency (MHz)

2437.000000

Relative permittivity (real part) 40.912751
Relative permittivity (imaginary part) 13.341304
Conductivity (S/m) 1.710541
Variation (%) 1.920000

Crest Factor 1.0

Probe Conversion factor 3.70

E-Field Probe: SSE2 (SN 25/22 EPGO375)

Area Scan dx=12mm dy=12mm, h=5.00 mm

ZoomScan 5x5x7,dx=8mm dy=8mm

dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Validation plane
Device Position Body back(10mm)
Band IEEE 802.11b ISM(hotspot)

SURFACE SAR

VOLUME SAR

Maximum location: X=-15.00,

Y=25.00 SAR Peak: 0.59 W/kg

SAR 10g (W/Kg)

0.174512

SAR1g (W/KQ)

0.310573

- Ii;-

”-I ;Er' H |

HHE:

Hotline: 400-6611-140  Tel: 86-755-27673339

Page 87 of 178

Fax: 86-755-27673332  http://www.tct-lab.com




TCT

Report No.: TCT241112E018

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.5845 0.3218 0.1457 0.0709 0.0446
0.6-
0.5-
W 0.4-
AN
]
= 0.2-
0.1- “"-...__
0.0- |
0.02.55.07.5 12.5 17.5 22.5 0. 0
7 (mm)

Hot spot position

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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TCT

Report No.: TCT241112E018

WLAN 5.2G

| MEASUREMENT 1

SAR (Channel 48):

Date: 11/26/2024

Frequency (MHz)

5240.000000

Relative permittivity (real part) 35.096201
Relative permittivity (imaginary part) 13.264457
Conductivity (S/m) 4.780201
Variation (%) -1.750000

Crest Factor 1.0

Probe Conversion factor 2.48

E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=10mm dy=10mm, h=5.00 mm
ZoomScan 7X7x12,dx=4mm dy=4mm
dz=2mm,Complete/ndx=4mm dy=4mm, h=
2.00 mm
Phantom Left head
Device Position Cheek
Band IEEE 802.11ac ISM

SURFACE SAR

VOLUME SAR

Maximum location: X=-48.00,

Y=-51.00SAR Peak: 0.26 W/kg

SAR 10g (W/Kg)

0.103112

SAR1g (W/KQ)

0.131751

Hotline: 400-6611-140  Tel: 86-755-27673339
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Report No.: TCT241112E018
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.2631 0.1956 0.1367 0.0994 0.0763
0. 26-
B 0.20 \\
E N
0.15
= \\\
“ 010 P
]
0. 06~ M —— |
0.02.66.07.5 126 17.5 22.5 0.0
Z (mm}

Hot spot position

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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I C I Report No.: TCT241112E018

MEASUREMENT 2

SAR (Channel 48): Date: 11/26/20
Frequency (MHz) 5240.000000
Relative permittivity (real part) 35.096201
Relative permittivity (imaginary part) 13.264457
Conductivity (S/m) 4.780201
Variation (%) 1.950000
Crest Factor 1.0
Probe Conversion factor 2.48
E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=10mm dy=10mm, h=5.00 mm
ZoomScan 7X7x12,dx=4mm dy=4mm
dz=2mm,Complete/ndx=4mm dy=4mm, h=
2.00 mm
Phantom Validation plane
Device Position Body back(10mm)
Band IEEE 802.11ac ISM

SURFACE SAR | | VOLUME SAR

Maximum location: X=14.00, Y=-31.00 SAR Peak: 0.43 W/kg

SAR 10g (W/Kg) 0.151271
SAR 1g (W/Kg) 0.252017
‘ L
kil
b [
\ Jazkeidid
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I C I Report No.: TCT241112E018

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.4238 0.2780 0.1637 0.1022 0.0711
0. ¢-x
1\
b 0 3_
2o N
o 0.2-
7 .
0.1- P,
0.1 S —— |
0.02.55.07.5 12.5 17.5 22.5 0.0
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Hot spot position

Page 92 of 178

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




TCT

Report No.: TCT241112E018

| MEASUREMENT 3

SAR (Channel 48):

Date: 11/26/2024

Frequency (MHz)

5240.000000

Relative permittivity (real part) 35.096201
Relative permittivity (imaginary part) 13.264457
Conductivity (S/m) 4.780201
Variation (%) 2.800000

Crest Factor 1.0

Probe Conversion factor 2.48

E-Field Probe: SSE2 (SN 25/22 EPGO375)

Area Scan dx=10mm dy=10mm, h=5.00 mm

ZoomScan 7X7x12,dx=4mm dy=4mm

dz=2mm,Complete/ndx=4mm dy=4mm, h=
2.00 mm
Phantom Validation plane
Device Position Body back(10mm)
Band IEEE 802.11ac ISM

SURFACE SAR

VOLUME SAR

Maximum location: X=-8.00,

Y=7.00 SAR Peak: 0.55 W/kg

SAR 10g (W/Kg)

0.115201

SAR 1g (W/KQ)

0.302472

v

Tl

i

fHnair Ll
_éEi.:-li':-Z';*-‘-

il

Hotline: 400-6611-140  Tel: 86-755-27673339
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Z (mm)

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.5480 0.2954 0.1291 0.0605 0.0375
0.5y
0. 4-
4
= 0.3- .
E 0. 2- \\
0.1- N
0. 0- T~
"0.)02.856.07.5 12.5 1T.5 22.5 30. 0

Hot spot position

-
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WLAN 5.3G

| MEASUREMENT 1

SAR (Channel 52):

Date: 11/26/20

Frequency (MHz)

5260.000000

Relative permittivity (real part) 35.096201
Relative permittivity (imaginary part) 13.264457
Conductivity (S/m) 4.780201
Variation (%) 1.950000

Crest Factor 1.0

Probe Conversion factor 2.48

E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=10mm dy=10mm, h=5.00 mm
ZoomScan 7X7x12,dx=4mm dy=4mm
dz=2mm,Complete/ndx=4mm dy=4mm, h=
2.00 mm
Phantom Left head
Device Position Cheek
Band IEEE 802.11a ISM

SURFACE SAR

T ) W L

VOLUME SAR

Maximum location: X=-74.00, Y=-23.00 SAR Peak: 0.56 W/kg

SAR 10g (W/KQ)

0.237415

SAR 1g (W/KQ)

0.351021

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.5344 0.3907 0.2608 0.1730 0.1144
0.5-
N
04 \\
g 0.3 \,\
%0 ~
[
o1 iy ,
0 2 4 6 5 10 12 14 16 18 20 22 24 25 25 30
Z (mm)

Hot spot position
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| MEASUREMENT 2
SAR (Channel 52): Date: 11/26/2024
Frequency (MHz) 5260.000000
Relative permittivity (real part) 35.096201
Relative permittivity (imaginary part) 13.264457
Conductivity (S/m) 4.780201
Variation (%) -1.530000
Crest Factor 1.0
Probe Conversion factor 2.48
E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=10mm dy=10mm, h=5.00 mm
ZoomScan 7X7x12,dx=4mm dy=4mm
dz=2mm,Complete/ndx=4mm dy=4mm, h=
2.00 mm
Phantom Validation plane
Device Position Body back(10mm)
Band IEEE 802.11a ISM
SURFACE SAR . _ VOLUME SAR

TN
.

Maximum location: X:14.b0, Y=-31.00 SAR Peak: 0.55 W/kg
SAR 10g (W/Kg) 0.302175

SAR1g (W/KgQ) 0.420513

% it
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Z (mm)

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.5470 0.4469 0.3447 0.2643 0.2010
0. 5-\
0.5- \\
"u o
0, 4-
s AN
o 0. 3- N
= .
\\
0, 2- --.‘_.‘
0.1- [ |
N.02.85,.07.8 12,5 17.5 22,8 =000

Hot spot position

-
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| MEASUREMENT 3
SAR (Channel 52): Date: 11/26/2024
Frequency (MHz) 5240.000000
Relative permittivity (real part) 35.096201
Relative permittivity (imaginary part) 13.264457
Conductivity (S/m) 4.780201
Variation (%) 2.800000
Crest Factor 1.0
Probe Conversion factor 2.48
E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=10mm dy=10mm, h=5.00 mm
ZoomScan 7X7x12,dx=4mm dy=4mm
dz=2mm,Complete/ndx=4mm dy=4mm, h=
2.00 mm
Phantom Validation plane
Device Position Body back(10mm)
Band IEEE 802.11a ISM

SURFACE SAR | | VOLUME SAR

Maximum location: X=-9.00, Y=52.00 SAR Peak: 0.56 W/kg

SAR 10g (W/Kg) 0.201357

SAR1g (W/Kg) 0.350175

"E Ii ”II !I:1I 1II
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Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.5474 0.3669 0.2192 0.1324 0.0831
0 5-\\
o 0. 4-—N
& N
£0.3- \.\
]
= 0.2-
[
0.1- e !
0.02.55.07.5 12.5 17.5 22.5 0. 0
7 (mm)

Hot spot position

4

Hotline: 400-6611-140  Tel: 86-755-27673339
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MEASUREMENT 1

SAR (Channel 149):

Date: 11/26/2024
Frequency (MHz) 5745.000000
Relative permittivity (real part) 35.683047
Relative permittivity (imaginary part) 13.671675
Conductivity (S/m) 4.950828
Variation (%) -1.950000
Crest Factor 1.0
Probe Conversion factor 2.63
E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=10mm dy=10mm, h=5.00 mm
ZoomScan 7X7x12,dx=4mm dy=4mm
dz=2mm,Complete/ndx=4mm dy=4mm, h=
2.00 mm
Phantom Left head
Device Position Cheek
Band IEEE 802.11a ISM
SURFACE SAR

VOLUME SAR

Maximum location: X:18.00, Y=-10.00 SAR Peak: 0.43 W/kg
SAR 10g (W/Kg) 0.210274
SAR 1g (W/KQ) 0.302174

kafi

W

Hotline: 400-6611-140

Tel: 86-755-27673339
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Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.4261 0.3302 0.2400 0.1786 0.1347
0. 43-
0. 35 \'-
E 0. 30 \~
s N,
= 0. 25 =
= 0. 20 nN
0.15 o,
0.10- I ,
0.02.55.07.5 12.5 17.5 22.5 0. 0
7 (mm)

Hot spot position

Page 102 of 178

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




TCT

Report No.: TCT241112E018

| MEASUREMENT 2

SAR (Channel 149):

Date: 11/26/2024

Frequency (MHz)

5745.000000

Relative permittivity (real part) 35.683047
Relative permittivity (imaginary part) 13.671675
Conductivity (S/m) 4.950828
Variation (%) -2.900000

Crest Factor 1.0

Probe Conversion factor 2.63

E-Field Probe: SSE2 (SN 25/22 EPGO375)

Area Scan dx=10mm dy=10mm, h=5.00 mm

ZoomScan 7X7x12,dx=4mm dy=4mm

dz=2mm,Complete/ndx=4mm dy=4mm, h=
2.00 mm
Phantom Validation plane
Device Position Body back(10mm)
Band IEEE 802.11a ISM

SURFACE SAR _

VOLUME SAR

Maximum location: X=25.00, Y=34.00
SAR Peak: 0.59 W/kg

SAR 10g (W/Kg)

0.210275

SAR1g (W/KQ)

0.361784

In
'[JIJ'*“] I

| |

Hotline: 40

0-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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Z (mm) 0.00 14.00 19.00
SAR (W/KQ) 0.5840 0.1418 0.0865
0.
0.
W 0.
£,
3 o.
0. .
0.02.55.07. 5 30. 0

Hot spot position

Hotline: 400-6611-140  Tel: 86-755-27673339
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| MEASUREMENT 3

SAR (Channel 149):

Date: 11/26/2024

Frequency (MHz)

5745.000000

Relative permittivity (real part) 35.683047
Relative permittivity (imaginary part) 13.671675
Conductivity (S/m) 4.950828
Variation (%) 0.120000

Crest Factor 1.0

Probe Conversion factor 2.63

E-Field Probe: SSE2 (SN 25/22 EPGO375)

Area Scan dx=10mm dy=10mm, h=5.00 mm

ZoomScan 7X7x12,dx=4mm dy=4mm

dz=2mm,Complete/ndx=4mm dy=4mm, h=
2.00 mm
Phantom Validation plane
Device Position Body back(10mm)
Band IEEE 802.11a ISM

SURFACE SAR

T ) L

VOLUME SAR

Wl e T

Maximum location: X=23.00, Y=36.00
SAR Peak: 0.54 W/kg

SAR 10g (W/Kg)

0.203305

SAR1g (W/KQ)

0.340271

Hotline: 400-6611-140

Tel: 86-755-27673339  Fax: 86-755-27673332
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Z (mm)

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.5426 0.3543 0.2051 0.1217 0.0771
0 5-\\
o 0, 4 -
§ 0. 3- \\
N
= 0.2- \-.__\
s
0. 0-, T —— .
0.02.55.07.5 12.5 17.5 22.5 30. 0

Hot spot position

:
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Appendix A: EUT Photos
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Liquid depth

The Body Liquid of 2600MHz (16.5¢cm) The Body Liquid of 5000-6000MHz (16.5cm)
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The Head Liquid of 835MHz (15.3cm The Head Liquid of 2450MHz (15.6cm

The Head Liquid of 2600MHz (15.1cm) The Body Liquid of 5000-6000MHz MHz (15.8cm)
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Appendix B: Test Setup Photos

Right Cheek

Left Cheek

Body worn — Front (10mm)

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax:

Report No.: TCT241112E018

86-755-27673332

*

Right Tilted

Body worn — Back (10mm)
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e

o

) A=
ol =

‘Hotspo Front (10mr;|)

_t.:-.t =

_'B_ody worn — Top(10mm)

Hotspo BaE:k (20mm) Hotspo Right (10mm)
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s, . '._‘

Hotspoi Bottom (10mm) Hotspot Top (10mm)

Page 112 of 178

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




I C I Report No.: TCT241112E018

Appendix C: Probe Calibration Certificate
COMOSAR E-FIELD Probe

COMOSAR E-Field Probe Calibration Report

Ref: ACR.180.7.22.BES. B

SHENZHEN TONGCE TESTING LAB
2101 & 2201, ZHENCHANG FACTORY RENSHAN INDUSTRIAL
ZONE, FUHAI SUBDISTRICT, BAO'AN DISTRICT SHENZHEN,
GUANGDONG, 518103, PEOPLE'S REPUBLIC OF CHINA
MVG COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: SN 25/22 EPGO3TS

Calibrated at MVG
L0 e Ian pointe il dinble
Technopdle Brest Irolve = 295 avenue Alexis de Rochon
OZR0 PLOUZANE - FRANCE

Calibration date: 06/29/2024
P :n'r.‘

FTALMMNGE

Acireditatioes F2-5TA0
Soopervnilable-on v daling i

Thee sor ied Uee § plfiraw bmibiad smil e seravslibalion peferemres b prabifllied from suy rrpessSullee

Srirrrniiry

Thies bpcntiipent protetit fhe cietdusd and resulbs fromm on accrethied COMOSAR  Doshuietree E-Freld
Prabe calibrationl petformed ot AVG, using e CALIPROBE test Dedicli. for use with 8 MVG
CMOSAR syetem only. The test results covered by accreditation are tmceahle to the Intenmironal
Sustenof Ulnis (50
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref ACRLT80 21 BES B
Nrnzo l Fibeeton Dty Siprtabine
. I e

Prapared by Jerome Le Gall | Measurement Responsible | © 3012024
Checkeil & - : a2

K Jerdnte Lae Teclinicnl Manaser G/30202 ==
approved B E =
Anthorized by Yaun Tontaim Laboratory Directm 71052024 famam TR A

Clusdtomer Noamie

Shepzlien Tongee
Ihynibuiron - Testing Lali

Fixire Nowe Dinrie Mudiffeantony
A JErome Le Gall G/30/2024 Inuital relesse

Faee 2711

Femiilaty' 40 8 DN LT A0 Py TR Y
Theer aocrenaens shyntl s b rEpEN i rEE pap il e 10 s, W T dre wermne appr e of AT Thar ars wamaram comnmdy e § v [ oo Bal prast
andy for ilie puepoae for witeh e subieiibed mnd 2ome g bie redeeeed i sihole g gt withon i dpproal of MFG
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COAIDSAR E-FIELD FEOBE CATTERATION REPORT Eel ALRIBITLEETE

TABLE OF CONTENTS

P Elevice Do Temb. o i e it e e e R e +
Prodoet EReemip I e 0 i i e L e N S +

%1 General Informahon 4

3 MeaspementMethad oo e pr e g s e pl)
31  Lineanty
32 Semmthwaty
3:3  Lower Detection Lt
34  Isofropy
3.1  Boundary Effect

4 Measmement Uneertamty oo oo e e 0 0oy

[

e e e

L]

LA

LA

L=

Calibatton Measmement Resuls o000 e 0 e e 0 oo fy

iy

1 Sensitivify 1o ar

iy

2 Lineanfy
3 Sensitivity m liquid

34  Isofropy

B B OREE eI 10

tay

L= e

Poge: 3411

T, "5'.- 5 CEDORDN FY AN GE RIITE COWas ;' .'-

Tz dorumment el sot be ropradiced. nf{:.-:"i-r}‘.u'l O TR, wirheul the WrThEn |y_5m'.?. al W Tha igformonen comsrme farvin iz 2 beuhed
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Faf ACEIRSTIZEHESE

1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC EFIELD PROBE
Manufcmrer AMVG
hodel SSEX
Senal Number SN 25720 EPGO3TS
Product Condition (new | used) New
Frequency Rance of Probe 015 GHz-6GH=
Resistance of Three Dipoles at Connector | Dipele 1- R1=0.107 M3
Dipole 2: R2=0230 M2
Dhipole 3: R3=0.208 MO

2 PRODUCT DESCRIPTION

21 GENERAT INFORMATION

MVGs COMOSAR E field Probes are-bnlt in accordance to the IEC/IEEE 62M12-1528 and FCC
EDBRG664 DOL standards.

Figure 1 - MVG COM f} Dasimetric

Probe Lenoth 330 mm
Length of Individual Dipoles 2 mm
Moinmm external diameter 8
Probe Tip External Dhametfer 23 mm
Distance berween dipoles | probe exfremity | 1. mm

3 MEASUREMENT METHOD
The [ECTEEE 62202-1528 and FCC EDB865664 D01 standards provide recommendad practices for
the probe calibsanons, meludmg the performance charactenstics of wterest and methods by whuch 1o
assess thewr affect. All calibrations | meastrements performed meet the fore mentoned standards.

31 [L[INEARITY
The evaluation of the linearify was done in free space using the wavegmde, performing a power
sweep to cover the SAR range 0.01Wikg to 100Wike

32 SENSITIVITY
The sensitivity factors of the three dipoles were determuned using a two step calibration method (awr
and tissue sumulatng ligquid ) usmg wavemndes as outlined 1o the standards.

FPage: 311

Femnlas JCEDDDN FEMTEEIREEE COMOSAA Priakv v
iz dsoumen zhall naf be raprodced, exceps in il arin part witicut the wriies dEpreval S XI'G. Fhe imfarmatom consaimied Arwin O 2 59 e
aniy for The purpase jor which i & xubmacted and £ aov is be releared mowhele ar pars wirlioar wiien gpsroad gf Wi,
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mvs COMOSAR E-FIELD FROEE CALIBRATION REFORT E=£ ACRIWT X RESH

33 LOWER DETECTION LINMIT

Thee lower detection limat was assessed using the same mieasurement set up as psed for the lmeanty
megsurement. The required lower detection linut is 10 mWikg

34 [SOTROPY

The axial 1sotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test conficuration suggested for system
validations and checks. The probe was rotated along its main axis from 0 to 360 degress in 15-
deoree steps. The hemispherical 1sotropy 15 determined by inserting the probe o a thin plastic box
filled with tissue-equivalent lguid, with the plastic box illuminated with fhe fields from a half wave
dipole. The dipole is rotated about ifs axis (0°—180°) 1 157 imncrements At each step the probe is
rotated about 1ts axis (073607}

31 BOUNDARY EFFECT

The boundary effect 15 defined as the deviation bebtween the SAR measured data and the expected
exponeniial decay g the ligqud when the probe is onented nomial to the mierface. To evaluate this
effect, the hqud filled flat phantom is exposed to felds fromeeither 3 reference dipole or waveoide
With the probe sormal to the phantom surface. the peak spatial average SAR 15 measured and
compared to the analvtical value at the surfiace.

The boundary effect uncermmnty c¢an be estimated according to the followmg vmceranty
approximation formmla based on linear and exponennal exirapolations between the surface and 4. +

;i along lines that are approxunately nomual to the surface:

. PRI e
SAE 4y ey [0 = AR i '.g‘“‘): e J

Dbe

for |:r.t’,_,= +d'm;j-:: 10 ten

U, 012

where

SARuncerainty i the uncertainty in percent of the probe boundary effect

e 15 the distance between the surface and the clesest zoom-scan measurement
point. in millimetre

Astep 15 the sepamation distance berween the first and sécond measurement points that
are closest 1o the phantom surface, 10 nullimeire, assunung the boundary effect
at the second location 15 negligible

& 15 the numimmum peneftration depth o malhimetres of the head tissue-equivalent
ligpards defined m this standard, te. d= 14 mmar 3 GHz;

ASARpe m percenat of SAR is the deviation between the measured SAR value, at the

distance dhe Som the boundary, and the analyiical SAR value

The measured worst case boundary effect SAR vacertamiv[®:] for scanming distances larger than
4 151 0% Lamit 2%0).

Page 3711

T COMOELE Proje X
Tt document thist vt Se reprpdized, exvaps infil drim parr, without the weitten gy o WG, The ingfbreurton coiviriaed fevein i 2'be usied
aniy for e purpase for wiich i = sulmitied amd & st i e releasad I whsle or e wiriedr writen appravel of MG
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COMOSAR E-FIELD PEOBE CALTEREATION REFORT f=f ACREROTIIEESE

4 MEASUREEMENT UNCEETAINTY

The cuidelines outlined 1n the TEC/TEFE 62209-1528 and FOC EDBS65664 D01 standards were
followed to genemte the measirement uncerfainty associated with an E-field probe cahbration nsing
the wavezuide technique. All uncermainties histed below represent an expanded uncertainty expressed
at approximately the 23% confidence level using a coverage factor of k=2, traceable to the
Internanomally Accepted Guides to Measnrement Uneertainty.

Uneertninty analyzis of the probe calibration in waveguide
Unecertamity FProbabiliry pa F Standard
TR AOUREES value (%) Distribution Diyiser = Uneertainty (%)
Expanded nncertainry 1as;
25 % confidence leval k=12
5 CALIBREATION MEASUREMENT EESULTS
Calibration Parameters
Liqud Temperahue 20+-1°C
Lab Temperaiure 20+-1°C
Lab Humndity 30-70 %
51 SENSITIVITY 0N ATR
Normx dipole | Normy dipole | Nommz dipole
1 (pViV'my) | 2 (pVi(Vimy) | 3 (pV/(Vmy)
.64 0.53 .44
DCP dipole 1 | DCP dipele 2 | DCP dipele 3
{mV) (mV) (mV)
106 108 100
Calibration curves e=f{\) (t=1.2 3}allow to obtan E-field value using the formula:
E=\E +E +E;
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Calibration curves
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Linearty—+/-1.94% (+/-0.09dB)
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5,3 SENSITIVITY IN LIQUID

(MHz +/-
100MHz)

HL750 . 750 . 244
BL730 730 247
HL200 200 2.55
BLOOO 200 2.64
_ HL1800 1800 2049
| BL180O 1500 3.05
HL2000 2000 3.33
BL2000 2000 347
H1.2450 2450 4.70
Bl.2450) 2450 3.83
HILZ4600 2600 3.43
BL 2600 2600 1.53
HLi500 3500 3.22
BL3500 3500 3.00
HI3700 3700 345
BL 3700 3700 3158
HLAG00 4600 3.0
BLAGOD 4600 3.70
HIL5200 5200 2.48
BL5200 8200 2.39
HI.5600 5600 29]
BL.S600 2600 277
HLSEOD 5800 2.63
BL580O 5800 2.55

LOWER DETECTION LIMIT: TmW/ke

Page; 8/11
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54 ISOTROPY
HL1800 MHz

limiliCqiy nanitiii

L FTFTET S
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6 LIST OF EQUIPMENT

Equipment Summaty Shest

_ Decription | Modat |Mentifieation Noof cuvation Date | Date
CALIPHDEE Tesi A Walidated, Mo cal I alicdated Mo call
Bench Version 2 NA required, Fequired.
Network Analyeer | ™0 h“;ﬂ““’“’“ 100203 08/2024 082027
Metwark Analyzer Agilent B7TS3ES MYy40003210 102023 102026
Metwork Aralyzer = = - "
Calibration kit HP 850330 3423A08186 062021 DE/2027
Muitimeter Kaithlsy 2000 1160271 R2r2m23 022026
Signal Generaior F‘”WES"MSE’;“W“ 108589 0aR022 032025
. Characterized prinr 1o | Characterizad priol to
v B i |y 0
Ampifi=e MV MODL-023-C-0002 test No cal reguired. [i=st. Mo cal reguirsd.
Power Meter MNI-LESE 5630 17o100013 BE2024 QERD2T
Bower Meter R‘*""iaﬁfg’w‘"" 832839056 1172023 1172026
" . = Charactenzed prior io | Characternzed prior to
. Directional Coupler . Krytar 158020 13146F test. No cal required |test _No cal reruired,
alidated, ‘No cal Validatad. Mo cal
Waveguide MYG S 3218 Wa4_1 required required
i SN-32Ma Walidatsd. Mo cal Walidated. Mo cal
Liquid ranstion MVS WGLIO_0G900_1 Fequied, required
. Walidated Nocal Walidated Mo cal
Wavealide MG SN 3218 WGE Fequired r&qulrm:l
) . SN 3218 Walidated Nooeal \alidated Mo cal
Liquid transition MYG WGLIQ 165001 fequired required
Walidated. Mo cal Validated. MWo'cal
VWaveguide MG SN 32716 ' WGE | rﬂqu@red - __requlred
I SN3218 Walidated Mo cal \ealidated No cal
Liquid transition MVG WEBLID 1G8008 1 panlifed, ratuired,
S a3zne Wafidated No cal Waliclatzel. MNeo eal
Liquid iransifien MVG WGLIQ_1GB00H_ 1 Fequired renuired.
) e Wakidated. Mo cal Validated. Mo cal
VWaveguids MG SN I2MEWETE 1 required, raquires.
SM 32M8 Walidated Nocal Walidsted. Mo sl
Liquid transitian MVG WELIG 365001 Fequired, requinad,
L WValidated Mo cal WValidated. Mo cal
Walsolide MV G SN 32118 WGE12.1 eired required.
Frige [OWET
I e R EEEER BV OAFW 0 AN a4l P vl
Thipy doesiiend glul] s b lr;ou.luvn‘ rl.l.'r;.-rm- il s iy i, |||.|'J|.|.p|.;.r.l|"\- sl nitysy p;u.ruull'q.l AT Tlu dipfprssstunn dennin i Bepsiin ir 85 b izved
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- SM 3216 "alidated, ho cal Walidated. Mo cal
hejiaid (HTaT3) ViE L g | ;
Liquid transit M WELIOD_S5GED00_1 jrequirsd reguirad

Temparatine / Humidity!

T 29535 Fapa o0
Somanr esta 184 H1 44235320 DEED24 OeR202T

Poge 1511

[TIPEE 1] 1, Wi o8 sy LR P T " 2
T daramgnr byl aiar b ropusananed, aveepr o full o oepars vt s mppeenmd of AT Thie sgfammnmas cosras st Gereay o na by e
hetdi W e prinrpeane e sl or 19 salminiend i e e e palivkeed D widliale o el i) i e el o MG

Page 123 of 178

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




TCT

Report No.: TCT241112E018

Dielectric Probe Calibration

Diclectric Probe Calibration Report

Ref ACR 138433 8ATL0LA

INDUSTRIAL ZONE, FUHALSUBDISTRICT, BAOAN

MVG COMOSAR DOSIMETRIC E-FIELD PROBE

SHENZHEN TONGCE TESTING LAB
2101&2201, ZHENCHANG FACTORY, RENSHAN

DISTRICT, SHENZHEN, GUANGDONG, 518103,
PEOPLES REPUBLIC OF CHINA

FREQUENCY: 0.3-6 GHZ
SERIAL NO.: SN 1915 OCPG 71

Calibrated at MVG US
21058 Barrett Park Dr. - Kennesaw, G4 30144

oo s S/

" |ACCREDITED

Calibration Date: 06/05/2024

Srnneenry

Th doomueil presents the roathod and resulty froin w accretlted THelevtne Probe calibivatbon
performied n MVG TISA wsing the LIMESAR test benele All calibration resalin are miceable ra
IL‘EnOimfl!JELEULJg!r sl ok unng,
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1 INTRODUCTION
This document contams a summary of the suggested methods and requirements set forth by the IEEE

1528 and CEITEC 62209 standards for ligmd permittivity measurements and the measurements that

were performed to verify that the product complies with the fore mentioned standards.

2 DEVICE UNDER TEST

Device Under Test
Device Type LIMESAR DIELECTRIC PROBE
Manufacturer MVG
Model SCLMP
Serial Number SN 1915 OCPG 71
Product Condition (new / used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG's Dielectric Probes are built in accordance to the IEEE 1528 and CEIIEC 62209 standards.
The product 15 designed for use with the LIMESAR test benceh only.

Figure 1 — MV G LIMESAR Dielectric Probe
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4 DMEASUREMENT METHOD

The TEEE 1528. OET 65 Bulletin € and CETTIEC 62209-1 & 2 standards outline technigues for

diclectric property measurements. The LIMESAR test bench employs one of the methods outlined n
the standards. using a contact probe or open-ended coaxial transmission-line probe and wvector
netwaork analyzer. The standards recommend the measurement of two reference materials that have
well established and stable diclectric properiies to validate the system. one for the calibration and one
tor checking the calibration. The LIMESAR test bench uses De-1onized water as the reference for the
calibration and cither DMS or Methanol as the reference for checking the ealibration. The following
measurements were performed to verify that the product complies with the fore mentioned standards.

4.1 LIOUID PERMITTIVITY MEASTUREMENTS

The permittivity of a liquid with well established diclecirie propertics was measured and the
measurement results compared to the values provided in the fore mentioned standards.

5 MEASTREMENT UNCERTAINTY
All ineertainties listed below represent an expanded uncertamnty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to

Measurement Uncertainty

5.1 DIELECTRIC PERMITTIVITY MEASUREMENT

The following uncertamties apply to the Dielectric Permittivity measurement:

Uncertainty analysis of Permitiivity Measurement

s value (oiody | Distrbution | P | S| Gacereainty (-9
Repeatability (n repeats. mid-band) 4.00% N 1 1 4 000%
Deviation from reference liquid 5.00% R V3 1 2 BR7%
Network analyser-dnft, hneanty 2.00% R 3 1 1.155%
Test-port cable varanons 0.00% U V3 1 0.000%
Combined standard uncertainty 5.066%
Expanded uncertainty (confidence level of 95%,k=12) 10.0%

Uncertainty analysis of Conductivity Measurement

Uncertainty Probability - . Standard
ERROR SOURCES value (+/-9 i;} Distribut'lo-n Divisar @ Uncertainty (+/-%)

Repeatability (n repeats, mud-band) 3.50% N 1 1 3.500%
Deviation from reference liquid 3.00% R V3 1 1.732%
Network analyser-dnft, hneanty 2.00% R V3 1 1.155%
Test-port cable varmations 0.00% o V2 1 0.000%

Combined standard uncertainty 4.072%
Expanded uncertainty (confidence level of 95% k=12) 8.1%
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6 CALIBRATION MEASURENMENT RESULTS

Measurement Condition

Software LIMESAR
Liquid Temperature 21°C
Lab Temperature 21°C
Tab Humidity 44%

6.1 LIQUID PERMITTIVITY MEASTIREMENT

A hiquid of known characteristics (methanol at 20°C) 1s measured with the probe and the results (complex
permittivity e'+e”) are compared with the well-known theoretical values for this hiquid.

40

Alhtesl vallue

36

Miasnd visus

Ly
=

(5]
ar

Panmiliriny
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&

o

T
2580 3ran 4880 8000
Froguency (M=)

Canduciivily (S

|8 Pplytail dalun

Measuml vl

06 1440 2580 3ran 4880 L=l
Frequency |MHZ)
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / | o Currént Next Calibration
Decription | Model  ["0UBetionNo| oy ion Date | Date
= Validated Nocal Validated No cal
LIMESAR Tes! Banch Verson 3 A required, requited,
Metwrark Anabyzer Hmezavimwm SM100132 022024 0212027
) Validated. Noeal Validated. Mo cal
Mathans CAS B7-58-1 Alpha Assar Lot D1 3Wo11 et recivited
mwsm and Contral Company 118618 0oiZ024 08025
Page M7

i ozl mor o ropredusnd, et Aol or s paet, seickonr de s appeoval of MR
T ignewwrtios cpmsaimed ermm i S s pade for the punnaeas Sarwfieh i s s and &omo o
Hra rlaaad b weliveld ar e Wi seiten g ol G
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Appendix D: Dipole Calibration Report
SID 835

SAR Reference Dipole Calibration Report

Ref : ACR.156.4.15.5ATUA

SHENZHEN TONGCE TESTING LAB

2101&2201, ZHENCHANG FACTORY., RENSHAN INDUSTRIAL
ZONE. FUHAI SUBDISTRICT, BAOAN DISTRICT, SHENZHEN
GUANGDONG, 518103, PEOPLES REPUBLIC OF CHINA
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 835 MHZ
SERIAL NO.: SN 16/15 DIP 0G835.369

Calibrated at MIVG US
2105 Bavrveit Park Dr, - Kennesaw, GA 30144

W g
e et
"'H-._-"-—"_'.-" =z
F o . 5
A AT
T

[ACCREDITED

Calibration Date: 06/05/2024

STy,

Tlow docnment preseay the metod and resulis Dom an sccvediied SAK refereme dipote calibranon
perfmined i MYVO USA wuipe jhe COMOSAR oo betch Al calibration seailis are sracdabile o
tnhons] petralogy s
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDBs and
CEITEC 62209 standards for reference dipoles used for SAR measurement system validations and

the measurements that were perfonmed to verify that the product complies with the fors mentioned

standards.
2 DEVICE UXDER TEST
Device Under Test
Device Type COMOSAR 835 MHz REFERENCE DIPOLE
Manufacturar MVG
Maodel SID§3s
Serial Number SN 16715 DIP 0G835-269
Product Conditien (new / used) Used

A yearly calibration 1nterval 1s recommended.

3 PRODUCT DESCRIPTION

31 GENERAT INFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance to the IEEE 1528. FCC KDBs and
CELTEC 62209 standards. The product is desiened for use with the COMOSAR test bench only.

Figure 1 — MVG COMOSAR Validarion Dipole
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4 MEASTUREMENT METHOD

The TEEE 1528 FCC KDBs and CEL'IEC 62209 standards provide requirements for reference
dipoles used for system validanen measurements. The fellowing measurements were performed to
venfy that the product complies with the fore mentioned standards.

41 RETURNIOSS REQUIREMENTS

The dipole used for SAR system validation measurements and cheeks must have a retum loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom.
with the phantom constueted as outlined in the fore mentioned standards.

4.2 MECHANICAT REQUIREMENTS

The IEEE Std. 1528 and CEITEC 62209 standards speeify the mechanical components and
dimensions of the validation dipoles. with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR. test beneh employs a 2 mm phantom shell thickness thersfore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASTREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertamnty expressed at approximately the 95%
confidence level using a coverage factor of k=2. traceable 1o the Internationally Accepted Guides 10
Measurement Uncertainty.

5.1 RETURNLOSS

The following nncertamties apply to the retum loss measurement:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length

3-300 0.05 pun

53 VALIDATION MEASUREMENT

The gmdehines outlined m the IEEE 1528, FCC KDBs, CENELEC EN50361 and CETIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
Scan Volume Expanded Uncertainty

1

20.3 %

i 1]
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10 g 20.1 %

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency, MHz
VED 200 820 240 4E0 #a0 500 920 936

511.dB

.‘*D_
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
835 -32.78 -20 515Q0+1.7i10

6.2 RETURNLOSS AND IMPEDANCE IN BODY LIQUID

Frequency, MHz
820 840

511.dB

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
835 -23.99 -20 4730+565Q

6.3 MECHANICAT DIMENSIONS

Frequency MHz Lmm h mm d mm

required measured required measured required measured

300 420.0 11 %. 250.0 1 %. 6.35 £1 %.
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450 2900 +1 %, 166,7 +1 %. 6,35+1%,

750 176.0 1 %, 100.0 £1 %, 6,35 £1%,

835 161.0+1 %, PASS 89.8+] %, PASS 3541%. PASS
300 149.0 +1 %, 83341 %. 3.641%.

1450 29,141 %, S1.7 £1%. 3.631%.

1500 £0.5£1 %, S0.0 £1 %, 3,651 %

1640 720 £1 %, 45.7 +1 % 3.6+1%

1750 75.241 %, 42.9 41 %. 3641 %

1800 72.041%, 41,741 % 3.641%.

1500 £2.041% 395 +1 %, 3.6 1%

1950 56.341% 38.5+1%. 3.6+1%.

2000 54.5+1%. 37.5 41 %, 3.6+1%.

2100 SLO+1% 35.7 +1°%, 36+1%.

2300 55.5 1 %, 32.6+1%. 3.6%1%.

2450 51541 %, 30.4+1%. 3.641%.

2600 48,51 %, 28841 % 361 %,

3000 41.5+1%, 25.041%. 3GL%.

3500 37.0¢1 0%, 264 +19%, 361 %

3700 34741 0%, 26.4+1%, 3.641%

7  VAIIDATION MEASUREMENT

The IEEE Std. 1528. FCC KDBs and CELITEC 52209 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned return loss
and mechanieal dimension requirements. The validation measurement must be performed against a
liguid filled flat phantom. with the phantom constructed as outhned m the fore mentioned standards.
Per the standards. the dipole shall be positioned below the bottom of the phantom. with the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the
dipole at the deseribed distance from the bottom surface of the phantom.

7.1 HEAD ILIQUID MEASUREMENT

Fm&“ﬁ;“" Relative permittivity (&) Conductivity {a) S/m
requirad measurad required measured
300 45355 % Q.87 5%
450 43.515% 0BT 1%
750 419%3% 0.89 5%
835 41.525% PASS 0.5045% PASS
a0o 41.535% 05745%
1450 4.535% 1.2045%
1500 A0.425% 1.23+5%
1040 A2 £5% 1.3115%
1750 40,1 5% 137i5%
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1800 40,05 % 140 £5%
1900 10,035 % 1.40+45%
1930 10,025 % 1A +5%
2000 40045% LAD45%
2100 39.8215% 149 +5%
2300 39.5:5% L6T 5%
2450 39.235% 1.B0E5%
2600 39.0£5% 1.9645%
3000 3B535% 240485 %
3500 37.9£5% 29145%

7.2 SABEMEASURFMENT RESULT WITH HFAD LIQUID

The IEEE Std. 1528 and CEIIEC 62209 standards state that the system validation measurements
should produce the SAR wvalues shown below (for phantom thickness of 2 mm). within the
uncertamty for the system wvalidation. All SAR values are nommalized to 1 W forward power. In
bracket. the measured SAR is given with the used mput power.

Software OPENSAR V4
Phantom SN 20/09 SAMT1
Probe SN 18/11 EPGI122
Ligumd Head Ligmd Values: eps” - 42 3 sigma - 0.92
Distance between dipole center and liqmd 150 mm
Ares scan resolution dex=8mm/dv=Bmm
Zoon Scan Resolunon dx=8mm/dv=8mm/de=3mm
Frequency 835 MHz
Input power 20 dBm
Ligud Temperature 215C
Lab Temperature 219C
Lab Humidity 45 %
Fmﬂ{”}_‘f_‘“" 1§ SAR [W/kg/W) 10 g SAR (W/kg/W)
required measured required measured
300 2.85 1.94
450 4,58 3.06
750 842 3.55
&35 9.56 9.53 (0.82) 8,22 B:.12 (0.58)
200 109 6.99
1450 23 1g
1500 30.5 16.8
15440 34.2 184
1750 36.4 133
1800 384 20.1
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2000 4311 211
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BODY 1IQUID MEASUREMENT

F'Eaf:'““' Relative permittivity (&) conductivity (a) $/m
required measured required measured

150 61.545 0.80£5%
300 0.92 5%
450 0.54 5%
750 0.9615%

835 PASS 08715% DASS
900 LO545%
915 1.065%
1450 1.3045%
1610 1.4025%
1800 1.52 5%
1900 1.52 5%
2000 1.5245%
2100 53.235% 1,62 5%
2450 50.75% 1.9545%
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2600 52.5%5% 2.16#5%
3000 52,045 % 27345%
3500 51.345% 33145%
5200 43.0410% 530210 %
5300 42.9£10% 542 £10°%
3400 48,7 £10% 5.53210%
5500 48.6+10% 5.65210 %
5600 48.5+10% 577210 %
5800 48.2410% 6:00 210 %

74 SAR MFASURFMENT RESULT WITH BODY LIQUID
Software OPENSAR V4
Phantom SN 20/09 SAM7T1
Probe SN 18711 EPG122
Liquid Body Liquid Values: eps” - 533 sigma : .97

Distance between dipole center and liguid

15.0 mm

Area scan resolution

dx=8mm/dy=Bmm

Zoon Scan Resolution

dx=8mn/dy—=8mm/dz=>5mm

Frequency 835 MH=z
Input power 20 dBm
Liquid Temperamre 214
Lab Temperature 2315
Lab Hunudity 45 %

Frerﬂ:uH?w 1g SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
£y 3.62 (0:31) £.44 (0,53)
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

'l [ T - l h - Oruu j'“ - o - c" vy ,wm‘. . T WL
Deseription Model Calibration Date Date
SAM Phantom MVG sh-2omesamzr Priasted Nocal  Valiaaled. Mo oa
reguired FeQuired.
COMOSAR Test Bench Varsion 3 NA Walidated. Mo cal alidated. No  call
[ __ T raquired, Fequired
Network Analyzsr | Do 2 Sehwars SN100132 022024 02/2027
Calipers Carrera CALIPER-D 0213024 0272027
Refarence Probe MvG EPG122 SN 18/11 022024 02/2025
Multirmeter Keithley 2000 1158858 022024 022027
Signa! Generator Agilent E44380C MY#8070581 0272024 022027
Characterized prior 1o |Chamacterized prior o
Amplifier _ Aethercomm =N test. Mo cal required. (test. No cal required
Fower Meter HF E4418A 38201408 0272024 Q2027
Fowear Sensor HF ECF-E26A USST 181461 022024 Q22027
: y Charactenzad prior to | Characterized prier o
s ] g !
Directional Coupler Marda 4215-2& 21388 test N cal requirad, |test. No cal regiied,
Temperature an p—— ;
Hunmidity Sensar Control Company 11-G81-8 022024 022027

Fuge: 11001

Tz dacumien® sderl] mor I r:jlr.n:ﬂ.:.'r:l.l’. Exdiprp il e 1P gnerT, W Ty 1, g ||.'r.':r|'lr.1'ﬁ|:|:|'rr."J:J"_iﬂ-'tr'.
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SAR Reference Dipole Calibration Report

Kef: ACR. 569,15, 8ATU.A

SHENZHEN TONGCE TESTING LAB

2101&2201, ZHENCHANG FACTORY, RENSHAN INDUSTRIAL
FUHAI SUBDISTRICT, BAOAN DISTRICT, SHENZHEN,
GUANGDONG, 518103, PEOPLES REPUBLIC OF CHINA
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 2450 MHAZ
SERIAL NO.: SN 16/15 DIP 2G450-374

Calibrated at MVG US
2105 Barrvett Pavk Dr., - Kennesaw, GA 30744

LT LR

[ACCREDITED)

L T 25 =

Calibration Date: 06/05/2024

AT
}

Thes documment presents the puethod snd resulis mom an scovedited SAR reference dipole calibration
performed dn MG USA mape the COMOSAR o benely, A6l ealibpugion resalts mre fraceshle 1o
o TetnloEy s
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1 INTRODUCTION

This document contains a stmmary of the requirements set forth by the IEEE 1528. FCC KDBs and
CELIEC 62209 standards for reference dipoles used for SAR measurement system validations and

the measurements that were performed to verify that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Devics Type COMOSAR 2450 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID2450
Serial Number SN 16/13 DIP 2G430-374
Praduct Condition (new / used) Used

A yearly calibration mterval 1s recommended.

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance to the TEEE 1528, FCC KDBs and
CELTEC 62209 standards. The product 1s designed for use with the COMOSAR test bench oanly.

Figure 1 — MVG COMOSAR Validation Dipole
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4 DMEASUREMENT METHOD

The IEEE 1528. FCC KDBs and CELIEC 62209 standards provide requirements for reference
dipoles used for system validation measurements. The following measurements wers performed to
venty that the product complies with the fore mentioned standards.

4.1 RETURNIOSS REQUIREMENTS

The dipole used tor SAR system validation measurements and checks must have a return loss of -20
dB or betier. The return loss measursment shall be performed against a liquid filled flat phantom.
with the phantom consincted as outlined in the fore mentioned standards,

4.2 MECHANICAL REQUIREMENTS

The IEEE Sid. 1528 and CELIEC 62209 standards speecify the mechamical components and
dimensions of the validation dipoles. with the dimensions frequency and phantom shell thickness
dependenit. The COMOSAR fest bench employs & 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness,

5 MEASUREMENT UNCERTAINTY

All uncertainties histed below represent an expanded uncertamty expressed at approximately the 95%
confidence level using a coverage factor of k=2. traceable fo the Intemationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURNLOSS

The following uncertainties apply to the retum loss measurement:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1d8

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length

3-300 0.05 mm

5.3 VALIDATION MEASURFMENT

The guidelines outlined m the IEEE 1518, FCC KDBs. CENELEC ENS0361 and CEITEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.

Scan Volume Expanded Uncertainty

lg 20.3 %
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10g 201 %

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency, MHz
2380 2400 2420 2440 24E0 2480 2500 2520 2560

S1.dB

.40_
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
2450 -29.05 -20 46.70-021Q

6.2 RETURN LOSS AND IMPEDANCE IN BODY TLIQUID

Frequency, MHz
2380 2400 2420 2440 24E0 2480 2500 2520

S1.dB

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
2450 -32.86 -20 4860-1910

6.3 MECHANICAT DIMENSIONS

Frequency MHz L mm h mm d mm
required measured required measured required measured
300 420.0 %1 %. 250.0 1 %. 6.35 1 %.
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450 290.0+1 %. 166,71 %. £.35 +1%,
750 176.0£1 %. 100.0 £1 %. 6.35 £1%,
215 161.0+1 %, 828 +1 %, 36+1%,
900 14,0 +1 %, 83.341%, 3611%,
1450 23.141%, SL7 1%, 2621%,
1500 80.5+1% 50.0 +1 %, 2621%,
1640 73.0+1 %, 457 +1%. 2621%,
1750 5.241% 429 1%, 2621%,
1800 72.0+1 %. 417 +1%. 3621%.
1300 520 +1 %. 39.5+1%. 26+ %.
1950 66.3 +1 %, 32.5 +1 %, 26+1%,
2000 £4.5 +1 %, 37.5 +1%. 2.61%,
2100 6LO+1 %, 357 +1%. 261%,
2300 55.5+1%. 32641 %, 3.6+1%.
2450 S1.5+1%. PASS 30.4 41 %, PASS 3.6 41 %. PASS
2600 485+1 %, B8+ %, 264 Y,
3000 415+1%, 350+ %, 3641 %,
3500 37.0+1%. 26.4 ¥1 %. 354 %,
3700 34741 %, 26.4 ¥ %. 354 %,

7  VALIDATIOXN MEASUREMENT

The IEEE Std. 1528, FCC KEDBs and CEVIEC 62209 standards state that the system validation
measurements must be performed using a reference dipole meetme the fore mentioned return loss
and mechanical dimension requirements. The validatton measurement must be performed against a
liguid filled flat phantom. with the phantom ¢onstructed as outlined in the fore mentioned standards.
Per the standards. the dipole shall be positioned below the bottom of the phantom. with the dipole
length centered and parallel 1o the longzst dimension of the flat phantom. with the top surface of the
dipole at the deseribed distance from the bottom surface of the phanton.

7.1 HEADTIQUID MEASURFMENT

Fre:::lezncy Relative permittivity (&) Conductivity (o] $/m
required measured required measured
300 453 +5% 0.87£5%
430 43.5+5% 087 £5%
730 419+5% C.BI£5%
83s 41535 % 0.90%5%
300 41.515% 0.97 5%
1450 40,535 % 12035%
1500 40435% 1.2335%
1640 40.2 5% 1.31 5%
1750 40.135% 1.37 5%
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1300 40.055% LA40#5%
1300 400 £5% 1.4035%
1350 400 15% 1.4045%
2000 40,0 £3% 1.4035%
2100 35.815% 1.49 5%
2300 30515% 1.67 £5%
2450 35.2£5 % PASS LED 5% PASS
2600 39.0£5 % 196+5%
3000 3.5 E5% 2.4015%
3500 379 E5% 23915%

7.2 SAR MEASUREMENT RESUIT WITH HEAD TTQUID

The IEEE Std. 1528 and CELTEC 62209 standards state that the system validation measurements
should produce the SAR wvalues <hown below (for phantom thickness of 2 mm). within the
uncertamty for the system validanon. All SAR values are normalized to 1 W forivard power. In
bracket. the measured SAR 1s given with the used mput power.

Software OPENSAR V4

Phantom SN 20/09 SAM71

Probe SN 18/11 EPG122

Laguid Head Liquid Values: eps™ - 38 3 sigma - 1.B0

Distance between dipole center and higud

10.0 mm

Area scan resolution

dx=8mm/dv=Emm

Zoon Scan Resoluiion

=Smn/dy=mm'dz=Smm

Frequency 2450 MHz
Input power 20 dBm
Liquid Temperature 21°C

Lab Temperature 212

TLab Hunudity 15 %

Fre::;"w 1 & SAR (W/kg/W) 10 £ SAR (W/kg/W)
required measured required measured
300 285 194
430 458 3.06
730 345 555
835 9.56 6.22
500 109 6.99
1450 P 18
1500 30.5 16.8
1640 34.2 134
1750 364 133
1800 384 20.1
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1500 387 20.5
1950 405 20.9
2000 411 311
2100 436 21.9
2300 487 233
2450 524 53.26 {5.38) 24 24.15 (2.43)
2600 55.3 246
3000 B3.8 25.7
3500 7.1 5

H;—\
BT
Tem \.\
Fam \\
200 \"‘“
--...,__‘____-_
ik [ —
] . WP 18 1B Mo ) 0 i 1
Z i)

3 BODY ILIQUID MEASUREMENT

Fre&l.:_le;tcy Relative permittivity (&) Conductivity {o) S/m
required measured required measured
150 BLI 5% 080 45%
300 S82£5% 09245%
450 03445%
750 5555 % 0.9645%
835 S5245% 0.97 5%
200 S5045% 105 45%
915 55045 % 106 +5%
1450 S4.045% 1.3045%
1610 53.845% 14045%
1800 533+5% 15245%
1900 53345% 15245%
2000 533+5% 1.5245%
2100 53.25% 1.5245%
2450 52745% PASS 1.3545% PASS
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2600 52,5 #5% 2.16+5%
3000 52.015% 27345%
3500 51,3+5% 33145%
5200 49.0+10% 530410 %
5300 48.9+10% 5.42+10%
5400 48,7 10 % 5.53+10%
5500 48.6+10% 5.65 #10%
3600 48.5410% 577 £10 %
5800 4282 +10% B.OD 10 %

74 SAEMEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4
Phanfom SN 20/0% sap71
Probe SN 18/11 EPGI122
Licuid Body Liquid Values: eps’ © 52 7 sigma - 1.94
Distance between dipole center and liquud 10.0 mm
Area scan resolution dx=8mm/dv=8mm
Zoon Scan Resolution de=3mm/dy="mm/dz=3mm
Frequency 2450 MHz
Input power 20 dBm
Liguid Temperature 239
Lab Temperaturs 21 %6
Lab Humidity 45 %
F'er:'ﬁ“HE_{“q' 18 SAR (W/ke/W) 10 g SAR [W/kg/W)
meastred measured
2450 50,63 (5.01) 23,40 (2.37)
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8 LIST OF EQUIPMENT

Equipment Summary Sheet
Equipment Manufacturer / . . Current Next Calibration
q p . Identification No. . .
Description Model Calibration Date Date
SAM Phantom MVG SN-20/09-SAM71 | aldated. No cal alidated.  No  cal
required. required.
COMOSAR Test Bench|  Version 3 NA alidated. Nocal —|Validated.  No cal
required. required.
Network Analyzer Rh"defviohwarz SN100132 02/2024 02/2027
Calipers Carrera CALIPER-01 02/2024 02/2027
Reference Probe MVG EPG122 SN 18/11 02/2024 02/2025
Multimeter Keithley 2000 1188656 02/2024 02/2027
Signal Generator Agilent E4438C MY49070581 02/2024 02/2027
Amplifier Aethercomm SN 046 Characterized prior to|Characterized prior to
test. No cal required. |test. No cal required.
Power Meter HP E4418A US38261498 02/2024 02/2027
Power Sensor HP ECP-E26A US37181460 02/2024 02/2027
Directional Coupler Narda 4216-20 01386 Characterized prior to |Characterized prior to
test. No cal required. |test. No cal required.
Temperature and | s ) company 11-661-9 02/2024 02/2027
Humidity Sensar
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MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 2600 MHZ
SERIAL NO.: SN 16/15 DIP 2G600-375

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 30144

LD

P

s~ [ACCREDITED)

e

Calibration Date: 06/05/2024

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com
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This donment presents the mathod and results from an aceredited SAR reference dipole calibration
performed m MVG USA using the COMOSAR test bench.  All calibration results are traceable to
national metrology Lnstitutions.
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SAR REFERENCE DIPOLE CALIBRATION REPORT Bef ACR IS 015 BATHN

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDBs and
CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations and

the measurements that were performed to verify that the product complies with the foré mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Deviee Type COMOSAR 2600 MHz REFERENCE DIPOLE
Marnufacturer MVG
Model SID2600
Serial Number SN 16/15 DIP 2G600-375
Product Conditien (new / used) Tised

A yearly calibration mterval 1s recommended,

3 PRODUCT DESCRIPTION

31 GENERAT INFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, FCC KDBs and
CEITEC 62209 standards. The product 1s designed for use with the COMOSAR test bench only,

Figure 1 — MVG COMOSAR Validation Dipole
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4 DMEASUREMENT METHOD

The TEEE 1528, FCC KDBs and CELI'TEC 62209 standards provide requirements for reference
dipoles used for system validation measurements. The following measurements were performed to
verity that the product complies with the fore mentioned standards.

41 RETURNTIOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a retun loss of -20
dB or better. The retumn loss measurement shall be performed against a liqmd filled flat phantom.
with the phantom constucted as outlined 1 the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CELIEC 62202 standards specify the mechanical components and
dimensions of the validation dipoles. with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mun phantom shell thickness therefore the
dipeles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness,

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded nncertamty expressed at approximately the 95%
confidence level using a coverags factor of k=2, traceabls 1o the Internationally Accepred Gmdes to
Measurement Uncertainty.

5.1 RETURNTIOSS

The following uneertamties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1dB

5.2 DIMENSION MEASUREMENT

The followmg uneertamties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

5.3 VALIDATION MEFASURFMENT

The gmidelines outlined in the TEEE 1528 FCC KDBs. CENELEC ENS0361 and CELTEC 62209
standards were followed to generate the measurement uneertainfy for validation measurements.
Scan Volume Expanded Uncertainty

lg 20.3%
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10 g 201 %

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURNLOSS AND IMPEDANCE IN HEAD LIQUID

Frequency, MHz
A00 2520 2840 28B0 25E0 2B00 2620 ZB40 ZBED 26BO 2VOO

SM.de

R0 -
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
2600 -22.81 -20 5530-5110

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequency, MHz
A0 2520 2540 28E00 28RO 2600 2620 ZB40 2BED 2680 2Y0O

S1.dB

.40_
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
2600 -24.71 -20 5150Q-55i0Q

6.3 MECHANICAT DIMENSIONS

Frequency MHz Lmm h mm d mm
required measured required measured required measured
300 420.0 1 %. 230.0 £1 %. B.35 11 %.
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450 29001 %, 166.7 +1 %, 635+ %.
750 176,01 %, 100.0 21 %, 6.35+1 %,
835 1610+ %, 89.8+1%, 35210,
a0 1450+ %, 2334 %, 35218,
1450 89.1+1%, 517+1%, 3641 %,
1500 80.5 +1%, 50.0+1%, 36415,
1640 79.0 1%, 457 +1 %, 3641 %,
1750 75.2+1%, 425 +1%, 36+1%,
1800 72041 %. 417 +1%, 3641 %
1900 65.0+1%. 395+ %, 3541%.
1950 66,3 +1 %, 38.5+1 %, 1621 %,
2000 64.5 +1 %, 37.5+1 %, 3161 %.
2100 61.0 1%, 35.7 +1%, 1621 %,
2300 55.5 +1 %. 326+ %. 3641 %.
2450 51.5+1 %, 30.4 1%, 36+1%.
2600 48,5 1 %. PASS 28.8 +1 %. PASS 3.61%. BASS
3000 41.5 +1 %, 25.0 +1 %, 3641 %,
3500 370 %, 264+ %, 35+1%,
3700 34,741 %, 264+ %, 36+1 9%,

7  VALIDATION MEASUREMENT

The IEEE Std. 1528. FCC KDBs and CELIEC 62209 standards state that the system wvalidation
measurements must be performed using a reference dipele mesting the fore mentioned return loss
and mechanical dimension requirements. The validation measurement must be performed against a
Liquid filled flat phantom. with the phantom constructed as outlined m the fore nientioned standards.
Per the standards. the dipole shall be positioned below the bottom of the phantom. with the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the
dipole at the desenbed distance from the bottom surface of the phantom.

7.1 HEAD ITQUID MEASUREMENT

Fre:ltulil\cy Relative permittivity {g) Conductivity (7] $/m
required measurad required measurad
300 45315% 08745 %
450 43.5E5% 087 £5%
750 41.59£5% 0.89 £5 %
835 41535 % 030 £5%
200 41545% 037 £5%
1450 40535% 120 £5%
1500 404155 % 123 5%
1540 4025 % 1.3135%
1750 40.1 5% 1.37#5%
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1200 420,025 % 14025 %
1500 A00 £5% 14045%
1530 AQ0 £5 % 14015%
2000 40,0 £5 % 14015%
2100 39.815% 143 5%
2300 33.545% 167 £5%
24350 39.2 #5% 180£5%
2600 39.0#5% PASS 196+5% BASS
3000 JBES3E5% 240 £5%
3500 37.945% 291 5%

7.2 SARMEASUEREMENT RESULT WITH HEAD LIOUID

The IEEE Std. 1528 and CEITEC 62209 standards state that the system validation measurements
should produce the SAR wvalues shown below (for phantom thickness of 2 mm). within the
uncertamty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket. the measured SAR 1s given with the used mput power.

Sofrware OPENSAR V4
Phantom SN 20/09 SAMT1
Probe SN 18/11 EPG122
Ligquad Head Liquad Values: eps’ - 38 2 sjoma - 1.93
Distance between dipole center and hqud 10.0 mm
Aren scan resolution dx=8mm/dv=8mm
Zoon Scan Resolution dx=5mm/dv=Smm/dz=Smm
Frequency 2600 MH=z
Input power 20 dBm
Liquid Temperamure 21°C
Lab Temperature 21°C
Lab Hupudity 45 %
F’Er?,“:;""" 1g SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured required measured
300 2.85 124
450 458 3.06
750 845 555
835 8.55 6.22
200 10.5 639
1450 25 16
1500 30.5 1.8
1644 2 | 184
1754 364 193
1804 324 20.1
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Ref- ACR.156.10.15.SATU.A

1900 33,7 20,5
1950 405 0.8
2000 411 211
2100 435 219
2300 487 233
2450 52.4 24
2500 55.3 54.31 (3:36) 246 24.14 (2.42)
3000 63.8 5.7
3500 67.1 25
Ii
e
1030 T T T
non
£, LY
z \\
2 N
G [T |:_Th:h1 & ®
Z il
7.3 BODY LIQUID MEASUREMENT
FIE;UH?KY Relative permittivity (/') Conductivity (o) S/m
reguired measurad reguired measured
150 G19+5% 0.87345%
300 582 £5% 0.9245%
450 56,7 £5°% 09445 %
750 55.5 5% 096 5%
35 55.2#5% 0.97+5%
000 55.0£5% 1.05 £5%
913 55.0£5% 1.06+5%
1450 S2.045% 1.3045%
1610 53.8£5% 140 45%
1800 53.315% 15245%
1800 53.315% 152 45%
2000 53.345% 1,52 #5%
2100 53.245% 1.6215%
2450 537:3% 19545%
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2600 52,5455 PASS 2.1645% DASS
3000 52.0%5% 27315%
3500 51.3458 33145%
5200 49,0410 % 530210 %
5300 48,9 +10% 5.42 10 %
5400 487 +10 % 533210 %
5500 48.6+10% 5.65+10.%
5600 485 +10% 577 +10%
5800 482 +10% 6.00 210 %

7.4 SAR MEASUREMENT RESUILT WITH BODY T1OUTD

Software OPENSAR V4
Phantom SN 20/09 SAMT1
Probe SN 18/11 EPG122
Liqmd Body Liqmd Values: eps” - 31,6 sigma : 2 21
Distance between dipole center and liquad 10.0 mm
Area scan resolutton dx=8mm/dv=8mm
Zoon Scan Resolution dx=5mm/dv=Smm/dz=Smm
Frequency 2600 MHz
Input power 20 dBm
Liquid Temperatue 21°C
Lab Temperature 21 °C
Lab Humudiry 45 %
i o 1 g SAR [W/kg/W) 10 & SAR (W/Kg/W)
measured measured
2600 53.26(5.12) 23.85 (2.30)
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

mﬁpm;:: hm;af:;:im "/ |tdentification No. Ca]ibc;::::t])am ex¢ cl.:;i::mmn

SAM Phantom MVG SN-20/09-SAM7 1 Eﬁzﬁd P GH E’iﬁfjﬁ?‘ No. o

COMOSAR TestBench|  Version 3 NA g"ﬁf&*ﬁd Noed giﬁgﬁf" No calf
Network Analyzer Rh"deg‘vichwarz SN100132 022024 02/2024
Calipers Carrera CALIPER-O1 02/2024 02/2027
Reference Probe MVG EPG122 SN 18/11 02/2024 0212025
Multimeter Keithley 2000 1188656 02/2024 02/2027
Signal Generator Agilent E4438C MY49070581 02/2024 02/2027

ter | petweonm | _onoe St e
Power Meter HP E4418A US38261498 0212024 02/2027
Power Sensor HP ECP-E26A US37181460 0212024 02/2027

Directional Coupler | Narda4216-20 01386 g;irarj‘:s:fgzi‘:;ﬁ gg?raﬁf:fgzﬁ;;"
Lﬁ?ﬁg“é‘;‘-‘n&s’;ﬁ Control Company 11-661-9 09/2023 09/2024
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Ref: ACR.256.12.15.SATU.A

SHENZHEN TONGCE TESTING LAB
210182201, ZHENCHANG FACTORY, RENSHAN INDUSTRIAL
ZONE, FUHAI SUBDISTRICT, BAOAN DISTRICT, SHENZHEN,
GUANGDONG, 518103, PEOPLES REPUBLIC OF CHINA
MVG COMOSAR REFERENCE WAVEGUIDE
FREQUENCY: 5000-6000 MHZ
SERIAL NO.: SN 13/14 WGA32

Calibrated at MVG US
2105 Barvett Park Dr. - Kennesaw, GA 30144

“x S,
Hac=NRA
% 7> [ACCREDITED)

i AR
'J'.’.,',I|I,\..-\‘I "

Calibration Date: 05/15/2024

Stmmary:

Tlus doeumetst presents the method and results from an accrsdited SAR reference wavepmde
ealibration perforimed i MVG USA using the COMOSAR test bencli. All calibration vesulls dre

traceable to national metrology institutions
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SAR RETFRESCE WAVEGUIDE CALIBRATION REPGRT i ACR 25812 15 5ATTA

1 INTRODUCTION

This doctient contnins o =umimay of the requirements s¢ét foith by the IEEE 1528 nid CELTEC
62209 stndards for reference waveauides used for SAR measurement sysiem validations and the

mieaswrenents thl were performed to venfyv that the product complies with the fore mentioned

standards,
P DEVICE UNDER TEST
Device Under Test
EE‘E'!F.'E T'ﬂ_ju COMDSAR 51]0!1-.6:'1‘.'[]1#1".-!!2 REFERENCE WAVEGLIIDE
Manufictrer MVG
N lochel SWGSI00
Setind Mumbe SN WiGA30
Produoet Condition (pew {gsed) | New

A veidy ealibranon interval 15 reommended.

3 FRODUCT DESCRIFTION

5.1 GENERATL INFORMATION

MVG's COMOSAR Validation Wavemudes are built in pecordance to the IEEE 1328 and CEVIEC
62200 gandards.

4 MEASUREMENT METHOD

The TEEE 1328 and CEVIEC 62209 standurds provide requirements for reference wavegdes used
1 -

for system vahdation measurements. The following messurenmients were performed toverify thiat the

produect complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

The wavezuide nsed for SAR system vilidation messurements and checks mnst have @ rennm loss of
-5 B o befter, The veturn oss ameasurentenr shall be performed warb mateline laver placed m the
open end of the waveguide, with the wavemnde and macling lover m diveet conmer with, the
plianton shiell as onthmed o the fore mentioned Standads.

42  MECHANICAL REQUIREMENTS

The IEEE 1528 wid CELIEC 62209 standards specify the mechnmicn] dunsnsions of e validation
waveginde, the specihied dimensions me as shown m Secton 0.2 Figure | oshows how the
dinrensions relnte to the physieal constrachon of the wavennde.

Pape 4713
Tt dloscuirummar ahent? pielt b ropweallided, ecpe din Jll o pord. withiour dee writes dpyrronel of WG
Tl efirmoarer crrnnd Sermm i1 1 be s ol for e giepse for weingl of e aulrsama aed i mer
' iy mienode oF ot usthos writferi .Jm':nnr.\.'ag,l' AfVEE
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5 MEASUREMENT UNCERTAINTY

All npcertmmties listed below represent an expanded npcertamiy expressed at approxauately the 95%,
contfidence level nsmg a coverage factor of k=2, taceable 1o the ntermanonally Accepted Gindes to
Measwrement Unicertaingy

51 RETURN LOSS

The followinez uneertiintics apply o the retim (688 nwasurement;

Frequency hand Expantded Uncertainiy on Retorn Loss

JN=E000MHZ 0.1 de

3.2 DIMENSION MEASUREMENT

The follermvme uncertames apply 1o the dimension messuremmenns;

| Length (mm) Expanded Uncertalnty on Lenzgth

| 3= 300 0.05 mum

33 VALTBATION MEASUREMENT

The gmdelnes outlhned n the IEEE 1528 and CENIEC 622309 standards were followed 1o penerate
the measurement vocertamty for validathion measurements

Scan Volume ' Expanded Uncertainty
lg 20.3 %o
10 & | 2.1 %

6  CALIBRATION MEASUREMENT RESULTS

6.l RETURN LOSS [N HEAD LIOUTD

Fraquancy, MHz

5100 =0 2350 sano ERH BEOD £ =0 =50

21+
Frequency (MHz) { Return Loss (dB) ! Requirement (dB)
SEHM -G . -5.24 -8

Thiiz duruiming shel] sed for rvprideresl. eeepl s il or m gt witfosd e wriltan spiphosal of MG
Tha o o oy 1o i Bar usedl only S fe pilipase fiwewdiich of ooy i and i ned o

b it pipeemd e vkl s et T rj?'rtn'n.' o W,
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62 RETIRN LOSS IN BODY LIQUID

Fremiency, K-z
S0 5300 400 500 EEO0 5700 300 H0a
a- 1
13-
15+
%
= -2
o
A
Al
Freguency (MHz) Return Loss (dB) Requirement ((dB)
' 3000-6000 < -13.94 3
63 MECHANICAL DIMENSIONS
. ~ L imm WY (pmn) Ly meih Wy Cmim) i T (min}
PR Hequre Mleazurs Feqnre Weasire Bequire | bizasure Eemuga Mpasurs Requure Mlaasirs
¥ EMHz2S =+
| il il 4 o d i d d d d
. 045 wis=| Bla3 = A &1 .95-= 0
. 200 013 PASS f 13 PASY 013 BASS i 13 PASS ¥ PASS
5001 1318 = PALS SR PASS Bi ':ll-; pALY &l 9k = BASS A PASS
| nis CRE 013 @13

* The tolerapce for the matching loyer is melhudad i the retum loss measurement

hAaRe i T

Fignre 1: Validation Waveznide Dimensions

7 VALIDATION MEASUREMENT

Ihe IEEE Sul 1328 and CELNIEC 62209 standirds state that the system validation measurzments
wost be performed vsing o reference wavesmde meetng thie fore mentioned retum loss and
wechonical dimension requirements.  The validation messurement mnst be performed with the
winrching lover placed o the open end of the wavegnide, with the wavegmde and matching laver in
direct contact with the phantom shell

Prige- o/ 3

Tt diormmmnt wieyf] v S regrescfaced, o bl o pie, it
mifi e hgegtir S5 o Bar g
By ratearad m whnde ar part wiihens weihTe g o

i Eppriatr alf MG

sriifuimries s Ay niae &
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T HEADTIDUID MEASTUREMENT

F":::::‘"' Relstive permittivity (&) Conductivity (o) $/m
reqilired measused requirad maagured

5000 36.2 210% | a45410% |
5100 36.1 410 % | 45540% |
310 36,0410 % FASS A66£10% PASS
5300 359 810 N | #76:10% |
5400 358 c10 = pass | 4Bei0m | PASS
=500 35 6 410 % | aar 0%
A I55110% PASS | 507+10% | PASS
5700 35.4 10 % | sa7daw |
<800 i5.3 410% pass | 5.27.10% PASS
S50 35,2 s10 % | 5:38+10%
6000 35.1:10% | sans0%

T2 SARMEASURENMENT RESTLT WITH HEAD TIQUTIT

Ar those frequencies. the larget SAR value can not be generic. Hereunder is the target SAR value
defized by MVG within the nncerranty for the system validanon.  All SAR values are normsalized
to | W net power. In bracket. the measured SAR 15 given wiith the used wmpur power

Software OFEMSAR V4
Pliantom SN 20/08 SAKN T
Probe W18 1 EPEI2E
Lignd Head Lignid Valtes 5100 SEHE eps 30000 sagun © 493
Head Liquid Values 2400 MH2: epw’ S55.95 shgma - 5,18
Head Liguid Walus $600 WEHE aps’ 36,08 sy - %60
Heod Lignid Valoes S800 NEHE epss 3473 sigon | 5.74
Dhstance betweesn dipole wavesude and higwd 0 o
| Area scan resolution de=fmoydy=3um
Zoon Scan Resolatnon | _d.f.=4:_u::|.:-’g_}=lu:-dz=lm
Fréquency 5200 MEz
S Wiz
600 M
o SE00 MHz
luput power 20 (|Bm
Liguid Temperanus 2 C
Lab Temperamnire 2176
Lab Huidiry 15
Poape: Fild

e dovmmamt 2hl] ot b bpeadaced, et m 0T o i ot weithioo? e wetmen sppimatl s TG
Tar Egfosimatifem e dewlir & 1o dv. st oiply for She it Ser wilife it B & sashiied vl & mad o
S wolaeiwnd I wisle ar et witobl st sppvori A JEG
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Frequency (MHz) 1 2 SAR (W/kg) 102 SAR (Wika)
required mensurel required megasted

S200 159,00 [63.82 {16,349 56.01) 5729 (5.73%
sS40 | 66460 173231723 5843 S9.16(5.92)
S600 17340 (81 2801813 5997 6157 i6,16)

5SRO0 {#1.20 [88 93 (1R.90) 61,30

o P s
Ha A5 (6.35])

SARMEASUREMENT PLOTS (@ 5200 Mz

SAR MEASUREMENT PLOTS @ 5400 MHz -
ool
: PO
= nn _1..'-.\‘\._ PRN-T - — PR -
= ! i ““"‘-l-________‘ ! \

Forpe - 8413

toewmae W e B reprm el arsagd i il s i Jlart wisvars i werna apynend & WG
5

ar o e e che purpose e whieh im0 nahmirea ol o norga

M Byirmarios somy i 1T 1 B4

B relemete m wedinde o perr witinost writtes sppriol 0" WG

Page 171 of 178

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




I C I Report No.: TCT241112E018

SAR REFERENCE WAVEGUIDE CALTERATION REPORT Rl ACHE LLILRATULA,

SAR MEASUREMENT PLOTS @ 5600 MHz

Sy
1 by e
i o ol i
i T e -

FLIT, YR DT SN T DT WEIAGIET TR BT -.'.:';!ll' vind s Al PG

s B and oml) S i gt be B w0l i 2 paderod ang!
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TESTING CENTRE TECHNOLOGY

TC

SAR REFERENCE WAVEGUIDE CALIBRATION REFORT

Report No.: TCT241112E018

Bel ACR 29812315 SATU A

7.3 BODY TIDUM MEASTUREMENT
F";T::“’ Fslutive permittivity (s, Conductivity 0} 5/m
required LT ST regillred Rl E

5300 43,0 £10'% PSS 5.30 210N PaSS
23100 484 110N | sa2810%
S0 457 -10% PASS 353 +10% PASS
5500 486 =10 % 5465 =10 %
S600 485 £ 10N PSS ST EL0% PASS
SHO0 487 :10% pags Aon #10w PASS

74 SARMEASUREMENT RESULT WITH BODY LIOLID
Softwape | DPENSAR Vi
Phapiom SN 20008 SAMT]
Probe SN 1B EPGIE2
Liquad Body Lupud Values 3200 MHz epy’ ;30,09 vigma - 4.95
Body Liquid Values $200 MHz epy (45 44 sizmn - 552
Body Liguid Vilnes 5600 MHz: epa! -50,87 djgmin 637

Fody Loquud Valned SEO0MH 2p8’ 45,19 siomn : 6.45

| Distpaice benveen dipole wavasiide and liquad

O oy

| Area scan resolution

==y =5

| Zoon Scan Resolution

=t de=2rilin

' Frequency 2200 Mtz
00 MHE
S0 MHz
| S8M| MHz
| upur powes 20 dBm
Liguid Tewperame 213
 Lab Temperamurg 2
Lab Hunndiry 4% 4y

Frequency (MHz)

| 2 SAR (Wike)

10 g SAR (Wike)

wienstred

measned

, S200 158,49 (15.85) $5.40 (5.54)
! 5400 16720 (16,72) 57.39(5.74)
! S600) 175.65 (17.57) 50 4R (5 95}
! SROU 183.06 (18.31) 61.62 (6.16)

Fapa: MV13

Tt alseumtin? Shol] wt o regirecfivieny, wicaps b Bl ar iy pors, seshper the irfrm gigrovad o AFG
T afremcom rophrtmes dareEr b S orsf ﬂ:h fior e e far wiimrh §f v amimitnee @ s ool fe
B ntimazad fm whodn o purt it st igpros of 36 -
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- e m—

ODY SARMEASURFMEN]T PLOTS @ 5600 MH

i rRmid s o rithie aprrinad 81 WG

v wLeh DL ey sulmrtfed o B Bor A
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BODY SAR ME

ASUREMENT PLOTS (@ 5800 MHz

— = ’ —_—
-.: ) " \ -
‘\S\
AR ._‘_‘-“ | |
=it L2 O O I EEEETER

rwiithanr e wrdmett el ef A6
r ll':l.'. Tt it el F B o
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8§ LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / | : Current  Next Calibration
2t Heo T Identification No. S :
Description Model - | Calibration Date Date
Flat Phantom MVG sNo0e-sAMy) [Voicued Nocal  Malldaled  Ne cal]
required. required.
COMOSAR Test Bench|  Version 3 NA Validewted. Nocat  Maldewetl (N el
required. required.
Network Araiyaer | Tonode ;Vim L SN100132 02/2024 0212025
Calipers Carrera CALIPER-01 01/2024 01/2025
Reference Probe MVG EFPG122 SN 18/11 10/2024 10/2025
Multimeter Keithley 2000 1188656 0172024 0172025
Signal Generator Agilent E4438C MY49070581 01/2024 01/2025
_ Charactenzed prior to |Charactenzed pror to
il ek e Sl test. No cal required. |test. No cal required.
Power Meter HP E4418A US38261498 0172024 01/2025
Power Sensor HP ECP-E26A Us37181460 01/2024 01/2025
] ' - Characterized prior to|Characterized prior to
Directional Coupler Narda 4216-20 01386 test No cal required. |test. No cal required.
Temperature and - ; : 5
Hurnidity Sensor Control Company 150798832 10/2024 10/2025

Page: 13/13

Thiz documant shall not be reproducad, exceptin full arin pa, witheur the weittan approval of MG
Theimformation contmined herain i to be used anly for the purposs for which it iz submittad and iz not o
ba raleased m whole gr part withour wrmtren approval af MTG
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Appendix E: SAR SYSTEM VALIDATION

Per FCC KDB 865664 D02v01, SAR system validation status should be documented to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software

versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the required tissue- equivalent media for system
validation, according to the procedures outlined in FCC KDB 865664 D01 v01 and IEEE 1528-2013.

Since SAR probe calibrations are frequency dependent, each probe calibration point was validated at a
frequency within the valid frequency range of the probe calibration point, using the system that normally
operates with the probe for routine SAR measurements and according to the required tissue-equivalent

media.

A tabulated summary of the system validation status including the validation date(s), measurement

frequencies, SAR probes and tissue dielectric parameters has been included.
SAR System Validation Summary

COND. | COND. T
PERM. | PERM. CW Validation

Mod. Validation

Date Freq. Probe UL
[MHZz] SIN Probe Probe

type (@) (en sty linearity | isotropy

Mod.
type

Duty
factor

Peak to
average
power
ratio

SN
25/22
04/01/2024 835 EPGO Head 42.12 0.89 PASS PASS PASS

375

GMSK

PASS

N/A

SN
25/22
04/01/2024 | 2450 EPGO Head 37.48 1.72 PASS PASS PASS

375

OFDM

PASS

N/A

SN
25/22
04/01/2024 | 2600 EPGO Head 38.94 1.99 PASS PASS PASS

375

OFDM

PASS

N/A

SN
25/22 4.45 ~
04/01/2024 5G EPGO Head 36.68 508 PASS PASS PASS

375

OFDM

PASS

N/A

NOTE: While the probes have been calibrated for both a CW and modulated signals, all measurements

were performed using communication systems calibrated for CW signals only. Modulations in the table

above represent test configurations for which the measurement system has been validated per FCC KDB
Publication 865664 D01v01 for scenarios when CW probe calibrations are used with other signal types.

SAR systems were validated for modulated signals with a periodic duty cycle, such as OFDM according to

KDB 865664.
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Calibration
Test Equipment Manufacturer Model Serial Number Cglration Calibratiqn
Date Due
(D.M.Y) (D.M.Y)

Signal Generator Angilent N5182A MY47070282 | Jun. 27,2024 | Jun. 26, 2025
Multimeter Keithley Multimeter 2000 4078275 Jun. 27, 2024 | Jun. 26, 2025
Network Analyzer Agilent 8753E US38432457 Jun. 27, 2024 | Jun. 26, 2025
Power Meter Agilent E4418B GB43312526 Jun. 27, 2024 | Jun. 26, 2025
Power Sensor Agilent E9301A MY41497725 | Jun. 27,2024 | Jun. 26, 2025

Power Amplifier PE PE15A4019 112342 N/A N/A
Temperast:fsé r“m'd'ty Control company TH101B 152470214 | Jun. 27,2024 | Jun. 26, 2025

wssEND OF REPORT#****
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