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1. General Information

1.1. RF exposure limits

(A).Limits for Occupational/Controlled Exposure (W/kg)

Whole-Body

Partial-Body

Hands, Wrists, Feet and Ankles

0.4

8.0

20.0

(B).Limits for General Population/Uncontrolled Exposure (W/kg)

Whole-Body

Partial-Body

Hands, Wrists, Feet and Ankles

0.08

1.6

4.0

NOTE: Whole-Body SAR is averaged over the entire body, partial-body SAR is averaged
over any 1 gram of tissue defined as a tissue volume in the shape of a cube. SAR for hands,

wrists, feet and ankles is averaged over any 10 grams of tissue defined as a tissue volume
in the shape of a cube.

Occupational/Controlled Environments:

Are defined as locations where there is exposure that may be incurred by people who are

aware of the potential for exposure, (i.e. as a result of employment or occupation).

General Population/Uncontrolled Environments:

Are defined as locations where there is the exposure of individuals who have no knowledge or
control of their exposure.

NOTE

HEAD AND TRUNK LIMIT

1.6 W/kg
APPLIED TO THIS EUT
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1.2. Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for GT50VH2 are as

follows.
Max Reported SAR Value(W/kg)
Band 1-g Body-Worn 1-g Hotspot Max
1-g Head (Separation distance of | (Separation distance of | Simultaneous
10mm) 10mm) TX

LTE Band Xl 0.081 0.170 0.170
LTE Band IV 0.067 0.247 0.247

LTE Band I 0.101 1.138 1.138 1,532
WLAN 2.4G 0.030 0.395 0.395

Note: The Max Simultaneous Tx is calculated based on the same configuration and test position.
This device is in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled

exposure limits (1.6 W/kg) specified in FCC 47 CFR Part 2(2.1093) and ANSI/IEEE C95.1-1992, and
had been tested in accordance with the measurement methods and procedures specified in IEEE Std

1528-2013 & KDB 865664 DO1.

1.3. EUT Description

Device Information

Product Name

Handheld Device

Trade Name N/A

Model Name GT50VH2

Serial Model N/A

FCC ID 2ACC5-GT50VH2

Device Phase

Identical Prototype

Exposure Category

General population / Uncontrolled environment

Antenna

FPCB Antenna

Battery Information

DC 3.8V, 5200mAh

Device Operating Configurations

Supporting Mode(s)

LTE Band XIII/IV/Il, WLAN 2.4G, Bluetooth

Test Modulation

m/4-DQPSK, 8DPSK)

LTE(QPSK/16QAM), WLAN(DSSS/OFDM), Bluetooth(GFSK,

Device Class B
Band Tx (MH2) Rx (MHZz)
Operating Freguency Range(s) LTE Band Xl 777-787 746-756
LTE Band IV 1710-1755 2110-2155
LTE Band I 1850-1910 1930-1990
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WLAN 2.4G 2412-2462
Bluetooth 2402-2480

Power Class

3, tested with power control all Max.(LTE Band XIlI)

3, tested with power control all Max.(LTE Band V)

3, tested with power control all Max.(LTE Band II)

Test Channels (low-mid-high)

23205-23230-23255 (LTE Band XllIl BW=5MHz)

23230(LTE Band XllI BW=10MHz)

19957-20175-20393(LTE Band IV BW=1.4MHz)

19965-20175-20385(LTE Band IV BW=3MHz)

19975-20175-20375(LTE Band IV BW=5MHz)

20000-20175-20350(LTE Band IV BW=10MHz)

20025-20175-20325(LTE Band IV BW=15MHz)

20050-20175-20300(LTE Band IV BW=20MHz)

18607-18900-19193(LTE Band Il BW=1.4MHz)

18615-18900-19185(LTE Band Il BW=3MHz)

18625-18900-19175(LTE Band Il BW=5MHz)

18650-18900-19150(LTE Band Il BW=10MHz)

18675-18900-19125(LTE Band Il BW=15MHz)

18700-18900-19100(LTE Band Il BW=20MHz)

1-3-6-9-11(WLAN 2.4G)

1.4. Test specification(s)

FCC 47 CFR Part 2(2.1093)

ANSI/IEEE C95.1-1992

IEEE Std 1528-2013

KDB 865664 D01 SAR measurement 100 MHz to 6 GHz

KDB 865664 D02 RF Exposure Reporting

KDB 447498 D01 General RF Exposure Guidance

KDB 248227 D01 802.11 Wi-Fi SAR

KDB 941225 D05 SAR for LTE Devices

KDB 941225 D06 Hotspot SAR

1.5. Ambient Condition

Ambient temperature

20°C —-24°C

Relative Humidity

30% — 70%
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2. SAR Measurement System

2.1. SATIMO SAR Measurement Set-up Diagram
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These measurements were performed with the automated near-field scanning system OPENSAR from
SATIMO. The system is based on a high precision robot (working range: 901 mm), which positions the
probes with a positional repeatability of better than +0.03 mm. The SAR measurements were
conducted with dosimetric probe (manufactured by SATIMO), designed in the classical triangular
configuration and optimized for dosimetric evaluation.

The first step of the field measurement is the evaluation of the voltages induced on the probe by the
device under test. Probe diode detectors are nonlinear. Below the diode compression point, the output
voltage is proportional to the square of the applied E-field; above the diode compression point, it is
linear to the applied E-field. The compression point depends on the diode, and a calibration procedure
is necessary for each sensor of the probe.

The Keithley multimeter reads the voltage of each sensor and send these three values to the PC. The
corresponding E field value is calculated using the probe calibration factors, which are stored in the
working directory. This evaluation includes linearization of the diode characteristics. The field
calculation is done separately for each sensor. Each component of the E field is displayed on the
"Dipole Area Scan Interface” and the total E field is displayed on the "3D Interface"
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2.2. Robot

The SATIMO SAR system uses the high precision robots from KUKA. For the 6-axis controller system,
the robot controller version (KUKA) from KUKA is used. The KUKA robot series have many features

that are important for our application:

¢ High precision (repeatability £0.03 mm)

* High reliability (industrial design)

e Jerk-free straight movements

e Low ELF interference (the closed metallic

construction shields against motor control fields)
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2.3. E-Field Probe

This E-field detection probe is composed of three orthogonal dipoles linked to special Schottky diodes
with low detection thresholds. The probe allows the measurement of electric fields in liquids such as
the one defined in the IEEE and CENELEC standards.

For the measurements the Specific Dosimetric E-Field Probe SN 08/16 EPGO287 with following
specifications is used

- Dynamic range: 0.01-100 W/kg

- Tip Diameter : 2.5 mm

- Distance between probe tip and sensor center: 1 mm

- Distance between sensor center and the inner phantom surface: 2 mm (repeatability better than £1
mm).

- Probe linearity: £0.08 dB

- Axial isotropy: <0.25 dB

- Hemispherical Isotropy: <0.50 dB

- Calibration range: 650MHz to 5900MHz for head & body simulating liquid.

- Lower detection limit: 7mW/kg

Angle between probe axis (evaluation axis) and surface normal line: less than 30°.

2.3.1. E-Field Probe Calibration

Each probe needs to be calibrated according to a dosimetric assessment procedure with accuracy
better than +10%. The spherical isotropy shall be evaluated and within £0.25dB. The sensitivity
parameters (Norm X, Norm Y, and Norm Z), the diode compression parameter (DCP) and the
conversion factor (Conv F) of the probe are tested. The calibration data can be referred to appendix D
of this report.
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2.4. SAM phantoms

The SAM phantom is used to measure the SAR relative to people exposed to electro-magnetic field

radiated by mobile phones.

2.4.1. Technical Data

Height:200 mm

: Filling . . Positionner s Loss
Shell thickness volume Dimensions Material Permittivity Tangent
Length:1000 mm )
) ) Gelcoat with
2mm 0.2 mm | 27 liters | Width:500 mm i 34 0.02
fiberglass
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SCALE 0,200
L L
|
Left Head Right Head Flat Part
2 2.02 2 2.08 1 2.09
3 2.05 3 2.06 2 2.06
4 2.07 4 2.07 3 2.08
5 2.08 5 2.08 4 2.10
6 2.05 6 2.07 5 2.10
7 2.05 7 2.05 6 2.07
8 2.07 8 2.06 7 2.07
9 2.08 9 2.06 - -

The test, based on ultrasonic system, allows measuring the thickness with an accuracy of 10 ym.
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2.5. Device Holder

The positioning system allows obtaining cheek and tilting position with a very good accuracy. In
compliance with CENELEC, the tilt angle uncertainty is lower than 1 degree.

Serial Number Holder Material Permittivity Loss Tangent

SN 16/15 MSH100 Delrin 3.7 0.005
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2.6. Test Equipment List

This table gives a complete overview of the SAR measurement equipment.

Devices used during the test described are marked [X]

Name of ) Calibration
Manufacturer ) Type/Model Serial Number
Equipment Last Cal. | Due Date
Sep. 18, | Sep. 17,
X MVG E FIELD PROBE SSE2 SN 08/16 EPGO287
2017 2018
) SN 03/15 DIP Apr. 19, | Apr. 18,
X MVG 750 MHz Dipole SID750
0G750-355 2018 2021
] SN 03/15 DIP Apr. 19, Apr. 18,
] MVG 835 MHz Dipole SID835
0G835-347 2018 2021
] SN 03/15 DIP Apr. 19, Apr. 18,
] MVG 900 MHz Dipole SID900
0G900-348 2018 2021
) SN 03/15 DIP Apr. 19, | Apr. 18,
X MVG 1800 MHz Dipole | SID1800
1G800-349 2018 2021
] SN 03/15 DIP Apr. 19, Apr. 18,
= MVG 1900 MHz Dipole | SID1900
1G900-350 2018 2021
] SN 03/15 DIP Apr. 19, Apr. 18,
] MVG 2000 MHz Dipole | SID2000
2G000-351 2018 2021
) SN 03/15 DIP Apr. 19, | Apr. 18,
= MVG 2450 MHz Dipole | SID2450
2G450-352 2018 2021
) SN 03/15 DIP Apr. 19, | Apr. 18,
] MVG 2600 MHz Dipole | SID2600
2G600-356 2018 2021
) Apr. 19, | Apr. 18,
] MVG 5000 MHz Dipole | SWG5500 SN 13/14 WGA 33
2018 2021
Liquid
X MVG .| SCLmP SN 21/15 OCPG 72 NCR NCR
measurement Kit
X MVG Power Amplifier N.A AMPLISAR 28/14 003 | NCR NCR
X | KEITHLEY Millivoltmeter 2000 4072790 NCR NCR
Universal radio AU 05. | Aug. 04
ug. 05, ug. 04,
L] R&S communication | CMU200 117858 J J
2018 2019
tester
~ . W'deba”‘_j ra_d'o Oct. 26, | Oct. 25,
communication CMW500 103917 2017 2018
tester
Aug. 05, | Aug. 04,
X HP Network Analyzer |  8753D 3410301136 g g
2018 2019
. PSG Analo Aug. 05, | Aug. 04,
X Agilent ) g E8257D MY51110112 J J
Signal Generator 2018 2019
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. Aug. 05, | Aug. 04,
|X| Agilent Power meter E4419B MY45102538 g g
2018 2019
. Aug. 05, | Aug. 04,
2 Agilent Power sensor E9301A MY41495644 g g
2018 2019
. Aug. 05, | Aug. 04,
X Agilent Power sensor E9301A US39212148 g g
2018 2019
Directional Aug. 05, | Aug. 04,
XI| MCLI/USA CB11-20 0D2L51502 J J
Coupler 2018 2019
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3. SAR Measurement Procedures

The measurement procedures are as follows:

<Conducted power measurement>

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

(b) Read the WWAN RF power level from the base station simulator.

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

(d) Connect EUT RF port through RF cable to the power meter, and measure WLAN/Bluetooth
output power.

<SAR measurement>

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

(b) Place the EUT in the positions as Appendix A demonstrates.

(c) Set scan area, grid size and other setting on the OPENSAR software.

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

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

(f) Measure SAR results for other channels in worst SAR testing position if the reported SAR of
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:

(a) Power reference measurement

(b) Area scan

(c) Zoom scan

(d) Power drift measurement

3.1. Power Reference

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

3.2. Areascan & Zoom scan

The area scan is a 2D scan to find the hot spot location on the DUT. The zoom scan is a 3D scan
above the hot spot to calculate the 1g and 10g SAR value.
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Measurement of the SAR distribution with a grid of 8 to 16 mm * 8 to 16 mm and a constant distance to
the inner surface of the phantom. Since the sensors cannot directly measure at the inner phantom
surface, the values between the sensors and the inner phantom surface are extrapolated. With these
values the area of the maximum SAR is calculated by an interpolation scheme. Around this point, a
cube of 30 * 30 *30 mm or 32 * 32 * 32 mm is assessed by measuring 5 or 8 * 5 or 8 * 4 or 5 mm. With
these data, the peak spatial-average SAR value can be calculated.

From the scanned SAR distribution, identify the position of the maximum SAR value, in addition
identify the positions of any local maxima with SAR values within 2 dB of the maximum value that will
not be within the zoom scan of other peaks; additional peaks shall be measured only when the primary
peak is within 2 dB of the SAR compliance limit (e.g., 1 W/kg for 1,6 W/kg 1 g limit, or 1,26 W/kg for 2
W/kg, 10 g limit).

Area scan & Zoom scan scan parameters extracted from FCC KDB 865664 D01 SAR measurement
100 MHz to 6 GHz.

= 3Gl =300
Maxizmnm Jdistance from closest measwrement point s e e
v G . o e S0 mam Eeandll 0.5 mm
{zeomatric cantar of prohe zensors) to phantem siwthce
Mazizon probe anele from probe axis to phantom 305 L 1® 20° L 10
qauface nonmal ar the measmwrement [ncation Y- “ -
SZ20GHZ Z 15 mm -4 GH~ 212 mm
2-3GHz <12 mmu 1—6GH: < 10 mn
Mazxinmim arca scan spatial resolition: Mva . AV When tbe x or v dimension of be tes device, i the

ey sureiment plane orentdiion, 15 s1oaller e e abosve,
the measuremeant resolitrinn mnst he = the corresponding
% oor vy dimersien of the les| device wilh al Tzas ane

i surviment poinl o Ui st device.

) . : <2 (GHe: = B man P-4 GHe = fnun
Ilusizonmn seom seun spatial resolulon: A e AY o - ) . . ) ] .
Z—34irH=z = % mun 4—GrHz = 4 mun

3-4GHz =4 nun

uniiforny wrid; e 00 R i1 41— 35 Glle: < 3 jun

5—6GH:s =2 mmn

Iaxinmmmn Zoon scan AT rangl 11 herwean 3 4 GH7 =3 mim
spalial resolulion, 17 b poimts closest < mm 1 -3 Gllz: < 2.5 mm
|1m'|luml tor phanrom to phantom siwface 5 6(3H7 <2 mm
surlaee gracled
wrid

Az =1

betacon subscouent 15 Az in-1)

ol

3—4{Hz: = 28 mm
VT = 30 mm 4 S{H# =25 mm
F—60 0l =22 wan
Mote: & 15 the penetration depth of 2 plans-wave at nermal incidence to the tissue medinm; see draft standard ICCE
F1SZH-2011 for details.

When zoat scan 15 recquived snd the reported SAR from the araa somn based T-g SAR estimation procedires of
KDB 447498 s = 1.4 Wike, = 8 mun, < 7 nun and = 5 mon zomu scan resolution may be applicd, respectively, for
2 (rH7 10 4 CrHz, 3 (iH7 fo 4 GiH7 and 4 GH7 fo 6 (iH7.

LAmimum zaom ican
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3.3. Description of interpolation/extrapolation scheme

The local SAR inside the phantom is measured using small dipole sensing elements inside a probe
body. The probe tip must not be in contact with the phantom surface in order to minimise
measurements errors, but the highest local SAR will occur at the surface of the phantom.

An extrapolation is using to determinate this highest local SAR values. The extrapolation is based on a
fourth-order least-square polynomial fit of measured data. The local SAR value is then extrapolated
from the liquid surface with a 1 mm step.

The measurements have to be performed over a limited time (due to the duration of the battery) so the
step of measurement is high. It could vary between 5 and 8 mm. To obtain an accurate assessment of
the maximum SAR averaged over 10 grams and 1 gram requires a very fine resolution in the three
dimensional scanned data array.

3.4. Volumetric Scan

The volumetric scan consists to a full 3D scan over a specific area. This 3D scan is useful form multi Tx
SAR measurement. Indeed, it is possible with OpenSAR to add, point by point, several volumetric scan
to calculate the SAR value of the combined measurement as it is define in the standard IEEE1528 and
IEC62209.

3.5. Power Drift

All SAR testing is under the EUT install full charged battery and transmit maximum output power. In
OpenSAR 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 V/m. If the power drifts more than +5%, the SAR will be retested.
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4. System Verification Procedure
4.1. Tissue Verification
The following tissue formulations are provided for reference only as some of the parameters have not

been thoroughly verified. The composition of ingredients may be modified accordingly to achieve the
desired target tissue parameters required for routine SAR evaluation.

Ingredients (% of

i Head Tissue

weight)
Frequency Band

750 | 835 | 900 | 1800 | 1900 | 2000 | 2450 | 2600 | 5200 | 5800
(MHz)
Water 34.40 | 34.40 | 34.40 | 55.36 | 55.36 | 57.87 | 57.87 | 57.87 | 65.53 | 65.53
NaCl 079 | 0.79 | 0.79 | 0.35 | 0.35 | 0.16 | 0.16 | 0.16 | 0.00 | 0.00
1,2-Propanediol 64.81 | 64.81 | 64.81 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Triton X-100 0.00 | 0.00 | 0.00 | 30.45 | 30.45 | 19.97 | 19.97 | 19.97 | 24.24 | 24.24
DGBE 0.00 | 0.00 | 0.00 | 13.84 | 13.84 | 22.00 | 22.00 | 22.00 | 10.23 | 10.23
Ingredients (% of .

. Body Tissue

weight)
Frequency Band

750 | 835 | 900 | 1800 | 1900 | 2000 | 2450 | 2600 | 5200 | 5800
(MH2)
Water 50.30 | 50.30 | 50.30 | 69.91 | 69.91 | 71.88 | 71.88 | 71.88 | 79.54 | 79.54
NaCl 0.60 | 0.60 | 0.60 | 0.13 | 0.13 | 0.16 | 0.16 | 0.16 | 0.00 | 0.00
1,2-Propanediol 49.10 | 49.10 | 49.10| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Triton X-100 0.00 | 0.00 | 0.00 | 9.99 | 9.99 |19.97|19.97|19.97 | 11.24 | 11.24
DGBE 0.00 | 0.00 | 0.00 | 19.97 | 1997 | 7.99 | 7.99 | 7.99 | 9.22 | 9.22
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4.1.1. Tissue Dielectric Parameter Check Results

The simulating liquids should be checked at the beginning of a series of SAR measurements to
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.

) Measured Target Tissue Measured Tissue o
Tissue Liquid
Frequency o (S/m) Test Date
Type er (£5%) &r o (S/m) | Temp.
(MH2) (£5%)
Head 41.90 0.89
750 41.59 0.91 21.8°C | Aug. 13,2018
750 (39.81~43.99) | (0.85~0.93)
Body 55.50 0.96
750 55.58 0.97 21.5°C | Aug. 13, 2018
750 (52.73~58.27) | (0.91~1.01)
Head 40.00 1.40
1800 39.91 1.40 22.0 °C | Aug. 07,2018
1800 (38.00~42.00) | (1.33~1.47)
Body 53.30 1.52
1800 53.98 151 21.9 °C | Aug. 07,2018
1800 (50.64~55.96) | (1.44~1.59)
Head 40.00 1.40
1900 39.49 1.43 21.5°C | Aug. 14, 2018
1900 (38.00~42.00) | (1.33~1.47)
Body 53.30 1.52
1900 53.50 154 | 21.4°C | Aug. 14, 2018
1900 (50.64~55.96) | (1.44~1.59)
Head 39.20 1.80
2450 38.92 1.84 | 21.7°C | Aug. 09, 2018
2450 (37.24~41.16) | (1.71~1.89)
Body 52.70 1.95
2450 52.54 1.97 21.4°C | Aug. 09, 2018
2450 (50.07~55.33) | (1.85~2.04)

NOTE: The dielectric parameters of the tissue-equivalent liquid should be measured under similar
ambient conditions and within 2 °C of the conditions expected during the SAR evaluation to satisfy
protocol requirements.
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4.2. System Verification Procedure

The system verification is performed for verifying the accuracy of the complete measurement system
and performance of the software. The dipole is connected to the signal source consisting of signal
generator and amplifier via a directional coupler, N-connector cable and adaption to SMA. It is fed with
a power of 100mW (below 5GHz) or 100mW (above 5GHz). To adjust this power a power meter is
used. The power sensor is connected to the cable before the system verification to measure the power
at this point and do adjustments at the signal generator. At the outputs of the directional coupler both
return loss as well as forward power are controlled during the system verification to make sure that
emitted power at the dipole is kept constant. This can also be checked by the power drift measurement
after the test (result on plot).

The system verification is shown as below picture:
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4.2.1.

System Verification Results

Comparing to the original SAR value provided by SATIMO, 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 below indicates the system performance verification can meet the variation

criterion and the plots can be referred to Appendix B of this report.

Target SAR (1W) Measured SAR
System (£10%) (Normalized to 1W) Liquid
. Test Date
Verification 19 10-g Temp.
1-g (W/Kg) 10-g (W/Kg)
(W/Kg) | (WI/Kg)
8.49 5.55
750MHz Head 8.55 5.69 21.8°C | Aug. 13, 2018
(7.64~9.34) (4.99~6.11)
8.55 5.75
750MHz Body 8.39 5.59 21.5°C | Aug. 13, 2018
(7.69~9.41) (5.17~-6.33)
38.40 20.10
1800MHz Head 38.48 20.11 22.0 °C | Aug. 07, 2018
(34.56~42.24) (18.09~22.11)
37.04 20.26
1800MHz Body 38.38 20.03 21.9°C | Aug. 07, 2018
(33.34~40.74) | (18.23~22.29)
39.70 20.50
1900MHz Head 41.89 21.73 21.5°C | Aug. 14, 2018
(35.73~43.67) | (18.45~22.55)
38.43 20.34
1900MHz Body 41.94 21.68 21.4°C | Aug. 14, 2018
(34.59~42.27) | (18.31~22.37)
52.40 24.00
2450MHz Head 53.40 24.62 21.7 °C | Aug. 09, 2018
(47.16~57.64) | (21.60~26.40)
49.32 22.89
2450MHz Body 51.79 22.93 21.4°C | Aug. 09, 2018
(44.39~54.25) | (20.60~25.17)
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5. SAR Measurement variability and uncertainty

5.1. SAR measurement variability

Per KDB865664 D01 SAR measurement 100 MHz to 6 GHz, SAR measurement variability must be
assessed for each frequency band, which is determined by the SAR probe calibration point and
tissue-equivalent medium used for the device measurements. The additional measurements are
repeated after the completion of all measurements requiring the same head or body tissue-equivalent
medium in a frequency band. The test device should be returned to ambient conditions (normal room
temperature) with the battery fully charged before it is re-mounted on the device holder for the
repeated measurement(s) to minimize any unexpected variations in the repeated results.

1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg;
steps 2) through 4) do not apply.

2) When the original highest measured SAR is = 0.80 W/kg, repeat that measurement once.

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

4) Perform a third repeated measurement only if the original, first or second repeated measurement
is 21.5 W/kg and the ratio of largest to smallest SAR for the original, first and second repeated
measurements is > 1.20.

5.2. SAR measurement uncertainty

Per KDB865664 D01 SAR Measurement 100 MHz to 6 GHz, when the highest measured 1-g SAR
within a frequency band is < 1.5 W/kg, the extensive SAR measurement uncertainty analysis described
in IEEE Std 1528-2013 is not required in SAR reports submitted for equipment approval. The
equivalent ratio (1.5/1.6) is applied to extremity and occupational exposure conditions.
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6. RF Exposure Positions

6.1. Ear and handset reference point

Figure 6.1.1 shows the front, back, and side views of the SAM phantom. The center-of-mouth

reference point is labeled “M”, the left ear reference point (ERP) is marked “LE”, and the right ERP is
marked “RE”.

Fig 6.1.1 Front, back, and side views of SAM phantom

6.2. Definition of the cheek position

1.

Define two imaginary lines on the handset, the vertical centerline and the horizontal line. The
vertical centerline passes through two points on the front side of the handset: the midpoint of the
width w, of the handset at the level of the acoustic output (point A in Figure 6.2.1 and Figure 6.2.2),
and the midpoint of the width w, of the bottom of the handset (point B). The horizontal line is
perpendicular to the vertical centerline and passes through the center of the acoustic output (see
Figure 6.2.1). The two lines intersect at point A. Note that for many handsets, point A coincides with
the center of the acoustic output; however, the acoustic output may be located elsewhere on the
horizontal line. Also note that the vertical centerline is not necessarily parallel to the front face of
the handset (see Figure 6.2.2), especially for clamshell handsets, handsets with flip covers, and
other irregularly-shaped handsets.

Position the handset close to the surface of the phantom such that point A is on the (virtual)
extension of the line passing through points RE and LE on the phantom (see Figure 6.2.3), such
that the plane defined by the vertical centerline and the horizontal line of the handset is
approximately parallel to the sagittal plane of the phantom.

Translate the handset towards the phantom along the line passing through RE and LE until
handset point A touches the pinna at the ERP

While maintaining the handset in this plane, rotate it around the LE-RE line until the vertical
centerline is in the plane normal to the plane containing B-M and N-F lines, i.e., the Reference
Plane.

Rotate the handset around the vertical centerline until the handset (horizontal line) is parallel to the
N-F line.




U Camneans 82795,

Page 26 of 140

Report No.: SER180628704001E

6. While maintaining the vertical centerline in the Reference Plane, keeping point A on the line
passing through RE and LE, and maintaining the handset contact with the pinna, rotate the
handset about the N-F line until any point on the handset is in contact with a phantom point below
the pinna on the cheek. See Figure 6.2.3. The actual rotation angles should be documented in the

test report.

Vertical
centreline

w2

Fig 6.2.1 Handset vertical and horizontal

reference lines—"fixed case

Vertical
centreline
Horizontal |W2 w2
line

Acoustic

output

"w/2| w2

Fig 6.2.2 Handset vertical and horizontal reference

lines—“clam-shell case”

Fig 6.2.3 cheek or touch position. The reference points for the right ear (RE), left ear (LE), and mouth
(M), which establish the Reference Plane for handset positioning, are indicated.
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6.3. Definition of the tilt position

1. While maintaining the orientation of the handset, retract the handset parallel to the reference plane
far enough away from the phantom to enable a rotation of the device by 15 degree.
Rotate the Handset around the horizontal line by 15 degree (see Figure 6.3.1).
While maintaining the orientation of the handset, move the handset towards the phantom on a line
passing through RE and LE until any part of the handset touches the ear. The tilt position is
obtained when the contact is on the pinna. If the contact is at any location other than the pinna, e.g.,
the antenna with the back of the phantom head, the angle of the handset shall be reduced. In this
case, the tilt position is obtained if any part of the handset is in contact with the pinna as well as a
second part of the handset is in contact with the phantom, e.g., the antenna with the back of the
head.

Figure 6.3.1 — Tilt position of the wireless device on the left side of SAM

6.4. Body Worn Accessory

1. Body-worn operating configurations are tested with the belt-clips and holsters attached to the
device and positioned against a flat phantom in a normal use configuration (see Figure 6.4.1). Per
KDB 648474 D04, body-worn accessory exposure is typically related to voice mode operations
when handsets are carried in body-worn accessories. The body-worn accessory procedures in
FCC KDB 447498 D01 should be used to test for body-worn accessory SAR compliance, without a
headset connected to it. This enables the test results for such configuration to be compatible with
that required for hotspot mode when the body-worn accessory test separation distance is greater
than or equal to that required for hotspot mode, when applicable. When the reported SAR for
body-worn accessory, measured without a headset connected to the handset is < 1.2 W/kg, the
highest reported SAR configuration for that wireless mode and frequency band should be repeated
for that body-worn accessory with a handset attached to the handset.

2. Accessories for body-worn operation configurations are divided into two categories: those that do
not contain metallic components and those that do contain metallic components and those that do
contain metallic components. When multiple accessories that do not contain metallic components
are supplied with the device, the device is tested with only the accessory that dictates the closest
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spacing to the body. Then multiple accessories that contain metallic components are test with the
device with each accessory. If multiple accessories share an identical metallic component (i.e. the
same metallic belt-chip used with different holsters with no other metallic components) only the
accessory that dictates the closest spacing to the body is tested.

W :
1
r -,
Ol
-

Figure 6.4.1 — Test positions for body-worn devices

6.5. Wireless Router Devices

Some battery-operated handsets have the capability to transmit and receive user through
simultaneous transmission of WLAN simultaneously with a separate licensed transmitter. The FCC has
provided guidance in FCC KDB Publication 941225 D06 where SAR test considerations for handsets
(LxW =9 cm x5 cm) are based on a composite test separation distance of 20mm from the front, back
and edges of the device containing transmitting antennas within 2.5cm of their edges, determined form
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 WLAN 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 due to the limitations of the SAR assessment probes.
Therefore, SAR must be evaluated for each frequency transmission and mode separately and spatially
summed with the WLAN transmitter according to FCC KDB Publication 447498 D01 publication
procedures. The “Portable Hotspot” feature on the handset was NOT activated during SAR
assessments, to ensure the SAR measurements were evaluated for a single transmission frequency
RF signal at a time.
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7. RF Output Power

7.1. Maximum Tune-up Limit

The Tune-up Maximum Measured
Band Mode Power (Customer Range Maximum Output
Declared)(dBm) Power(dBm)
LTE Band QPSK 23+1 22~24 24.00
Xl 16QAM 23+1 22~24 23.60
LTE Band QPSK 23+1 22~24 24.00
v 16QAM 23+1 22~24 23.84
QPSK 23+1 22~24 24.00
LTE Band Il
16QAM 23+1 22~24 23.99
802.11b 16+1 15~17 16.8
802.11g 1611 15~17 16.3
WLAN 2.4G
802.11n20 16+1 15~17 16.3
802.11n40 15+1 14~16 15.8
BR+EDR 4.5+1 3.5~5.5 5.41
Bluetooth
BLE 4.5+1 3.5~5.5 5.32
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7.2. LTE Conducted Power

RB
: : Channel/Frequency(MHz)
Band : Configuration
Band : Modulation Tune-up
Width RB RB
_ 23205/779.5 | 23230/782 | 23255/784.5
Size | Offset
1 0 24.00 23.85 23.94 24.00
1 12 24.00 23.99 23.98 23.94
1 24 24.00 23.98 23.81 23.79
QPSK 12 24.00 23.28 23.27 23.40
12 24.00 23.09 23.18 23.25
LTE 12 11 24.00 23.30 23.22 23.23
25
Band | 5MHz 24.00 23.39 23.26 23.25
il 1 24.00 23.10 23.07 23.36
12 24.00 23.12 23.07 23.30
1 24 24.00 23.08 22.92 23.19
16QAM 12 23.00 22.27 22.47 22.28
12 23.00 22.39 22.38 22.26
12 11 23.00 22.48 22.32 22.27
25 0 23.00 22.40 22.41 22.25
RB
: : Channel/Frequency(MHz)
Band : Configuration
Band : Modulation Tune-up
Width RB RB
_ 23230/782
Size | Offset
1 0 24.00 23.79
1 24 24.00 23.86
1 49 24.00 23.44
QPSK 25 0 24.00 23.37
25 12 24.00 23.34
25 24
LTE = 24.00 23.34
Band | 10MHz : 24.00 23.44
il 24.00 23.59
1 24 24.00 23.60
1 49 24.00 23.15
16QAM 25 0 23.00 22.41
25 12 23.00 22.41
25 24 23.00 22.39
50 0 23.00 22.41
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RB

Channel/Frequency(MHz)

Band : Configuration
Band : Modulation Tune-up
Width RB RB
: 19957/1710.7 | 20175/1732.5 | 20393/1754.3
Size | Offset
1 0 24.00 23.27 23.36 23.69
1 2 24.00 23.21 23.37 23.76
1 5 24.00 23.26 23.39 23.68
QPSK 3 0 24.00 23.43 23.41 23.75
3 1 24.00 23.33 23.41 23.72
LTE 3 2 24.00 23.39 23.45 23.72
6 0 23.00 22.73 22.68 22.85
Band | 1.4MHz
" 1 0 23.00 22.89 22.83 22.95
1 2 23.00 22.90 22.74 22.95
1 5 23.00 22.84 22.87 22.91
16QAM 3 0 23.00 22.88 22.75 22.94
3 1 23.00 22.81 22.73 22.92
3 2 23.00 22.89 22.72 22.93
6 0 22.00 21.79 21.76 21.98
RB
: : Channel/Frequency(MHZz)
Band : Configuration
Band ; Modulation Tune-up
Width RB RB
: 19965/1711.5 | 20175/1732.5 | 20385/1753.5
Size | Offset
1 0 24.00 23.51 23.49 23.72
1 7 24.00 23.48 23.39 23.65
1 14 24.00 23.45 23.35 23.63
QPSK 8 0 23.00 22.69 22.80 22.95
8 4 23.00 22.65 22.75 22.80
LTE 8 7 23.00 22.74 22.74 22.89
15 0 23.00 22.74 22.63 22.94
Band | 3MHz
" 1 0 24.00 23.28 22.80 23.18
1 7 24.00 23.23 22.69 23.10
1 14 24.00 23.06 22.75 23.12
16QAM 8 0 23.00 22.05 21.93 22.00
8 4 23.00 22.06 21.95 22.11
8 7 23.00 21.98 21.92 22.05
15 0 22.00 21.85 21.85 21.92
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RB

Channel/Frequency(MHz)

Band : Configuration
Band : Modulation Tune-up
Width RB RB
: 19975/1712.5 | 20175/1732.5 | 20375/1752.5
Size | Offset
1 0 24.00 23.75 23.50 23.83
1 12 24.00 23.53 23.43 23.70
1 24 24.00 23.54 23.38 23.68
QPSK 12 23.00 22.75 22.79 22.91
12 23.00 22.69 22.70 22.95
TE 12 11 23.00 22.68 22.68 22.88
25 23.00 22.75 22.74 22.87
Band | 5MHz
v 1 24.00 22.75 22.86 23.13
1 12 24.00 22.55 22.72 23.07
1 24 24.00 22.53 22.72 22.99
16QAM 12 23.00 21.89 21.80 22.16
12 23.00 21.85 22.79 22.15
12 11 23.00 21.82 21.79 22.11
25 0 23.00 21.80 21.81 22.03
RB
: : Channel/Frequency(MHZz)
Band : Configuration
Band : Modulation Tune-up
Width RB RB
: 20000/1715 | 20175/1732.5 | 20350/1750
Size | Offset
1 0 24.00 23.89 23.76 23.91
1 24 24.00 23.31 23.40 23.60
1 49 24.00 23.42 23.50 23.71
QPSK 25 0 23.00 22.87 22.85 22.98
25 12 23.00 22.68 22.75 22.89
TE 25 24 23.00 22.66 22.76 22.89
50 23.00 22.78 22.78 22.97
Band | 10MHz
v 1 24.00 23.58 23.13 23.39
1 24 24.00 23.14 22.69 23.05
1 49 24.00 23.18 22.87 23.15
16QAM 25 0 23.00 22.03 21.97 22.12
25 12 23.00 21.95 21.89 22.05
25 24 23.00 21.80 21.87 21.99
50 0 23.00 21.81 21.87 22.00
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RB

Channel/Frequency(MHz)

Band : Configuration
Band : Modulation Tune-up
Width RB RB
: 20025/1717.5 | 20175/1732.5 | 20325/1747.5
Size | Offset
1 0 24.00 23.80 23.83 23.94
1 37 24.00 23.37 23.42 23.61
1 74 24.00 23.49 23.60 23.71
QPSK 36 0 24.00 23.05 22.91 23.11
36 18 24.00 22.77 22.89 22.98
TE 36 37 24.00 22.75 22.78 22.95
75 23.00 22.88 22.84 22.96
Band | 15MHz
v 1 24.00 23.84 23.61 23.59
1 37 24.00 23.10 23.02 23.09
1 74 24.00 23.22 23.13 23.17
16QAM 36 0 23.00 22.02 22.02 22.17
36 18 23.00 21.92 21.89 22.05
36 37 23.00 21.79 21.82 21.91
75 0 23.00 21.89 21.88 22.03
RB
: : Channel/Frequency(MHZz)
Band : Configuration
Band : Modulation Tune-up
Width RB RB
: 20050/1720 | 20175/1732.5 | 20300/1745
Size | Offset
1 0 24.00 23.98 24.00 23.99
1 49 24.00 23.28 23.30 23.49
1 99 24.00 23.24 23.43 23.71
QPSK 50 0 24.00 22.93 22.98 22.97
50 24 24.00 22.90 22.89 22.95
TE 50 49 24.00 22.59 22.70 22.84
100 24.00 22.77 22.78 22.97
Band | 20MHz
v 1 24.00 23.44 23.72 23.53
1 49 24.00 22.74 23.02 22.88
1 99 24.00 22.68 23.17 23.07
16QAM 50 0 23.00 22.04 22.03 22.13
50 24 23.00 22.01 21.92 22.12
50 49 23.00 21.62 21.76 21.88
100 0 22.00 21.86 21.91 21.98
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RB
: : Channel/Frequency(MHz)
Band : Configuration
Band : Modulation Tune-up
Width RB RB
: 18607/1850.7 | 18900/1880 | 19193/1909.3
Size | Offset
1 0 24.00 23.11 23.73 23.87
1 2 24.00 23.98 23.75 23.78
1 5 24.00 23.95 23.71 23.68
QPSK 3 0 24.00 23.88 23.70 23.82
3 1 24.00 23.89 23.71 23.75
LTE 3 2 24.00 23.84 23.71 23.74
6 0 23.00 22.90 22.99 22.95
Band | 1.4MHz
| 1 0 24.00 23.29 23.22 23.29
1 2 24.00 23.18 22.98 23.23
1 5 24.00 23.18 23.20 23.22
16QAM 3 0 24.00 23.19 23.11 23.19
3 1 24.00 23.20 23.11 23.15
3 2 24.00 23.27 23.05 23.11
6 0 23.00 22.21 22.13 22.22
RB
: : Channel/Frequency(MHZz)
Band : Configuration
Band ; Modulation Tune-up
Width RB RB
: 18615/1851.5 | 18900/1880 | 19185/1908.5
Size | Offset
1 0 24.00 23.80 23.57 23.99
1 7 24.00 23.69 23.45 23.79
1 14 24.00 23.40 23.51 23.68
QPSK 8 0 24.00 23.09 23.02 23.23
8 4 24.00 23.56 23.05 23.21
LTE 8 7 24.00 22.99 23.05 23.09
15 0 24.00 22.94 23.00 22.90
Band | 3MHz
i 1 0 24.00 23.54 23.25 23.71
1 7 24.00 23.40 23.20 23.62
1 14 24.00 23.33 23.18 23.43
16QAM 8 0 23.00 22.38 22.23 22.55
8 4 23.00 22.31 22.25 22.45
8 7 23.00 22.30 22.22 22.40
15 0 23.00 22.12 22.15 22.28
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RB
: : Channel/Frequency(MHz)
Band : Configuration
Band ; Modulation Tune-up
Width RB RB
: 18625/1852.5 | 18900/1880 | 19175/1907.5
Size | Offset
1 0 24.00 23.86 23.45 23.99
1 12 24.00 23.53 23.40 23.73
1 24 24.00 23.43 23.44 23.48
QPSK 12 24.00 23.11 23.10 23.38
12 24.00 23.15 23.10 23.25
TE 12 11 24.00 22.99 23.05 23.13
25 24.00 23.09 23.03 23.23
Band | 5MHz
i 24.00 23.00 23.18 23.66
12 24.00 22.79 23.11 23.43
1 24 24.00 22.74 23.17 23.25
16QAM 12 23.00 22.22 22.20 22.57
12 23.00 22.15 22.21 22.35
12 11 23.00 22.10 22.15 22.39
25 0 23.00 22.15 22.15 22.38
RB
: : Channel/Frequency(MHZz)
Band : Configuration
Band ; Modulation Tune-up
Width RB RB
: 18650/1855 18900/1880 19150/1905
Size | Offset
1 0 24.00 23.73 23.83 23.97
1 24 24.00 23.38 23.53 23.74
1 49 24.00 23.24 23.64 23.61
QPSK 25 0 24.00 23.16 23.18 23.59
25 12 24.00 22.12 23.11 23.45
TE 25 24 24.00 22.91 23.11 23.25
50 24.00 23.06 23.16 23.41
Band | 10MHz
i 24.00 23.78 23.39 23.99
1 24 24.00 23.37 22.97 23.49
1 49 24.00 23.27 23.29 23.38
16QAM 25 0 23.00 22.27 22.28 22.68
25 12 23.00 22.15 22.25 22.41
25 24 23.00 22.10 22.23 22.35
50 0 23.00 22.11 22.30 22.49
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RB
: : Channel/Frequency(MHz)
Band : Configuration
Band ; Modulation Tune-up
Width RB RB
: 18675/1857.5 | 18900/1880 | 19125/1902.5
Size | Offset
1 0 24.00 23.80 24.00 23.98
1 37 24.00 23.37 23.51 23.73
1 74 24.00 23.45 23.73 23.62
QPSK 36 0 24.00 23.47 23.32 23.73
36 18 24.00 23.15 23.22 23.31
TE 36 37 24.00 23.12 23.17 23.34
75 24.00 23.23 23.22 23.61
Band | 15MHz
i 24.00 23.86 23.95 23.94
37 24.00 23.44 23.35 23.49
1 74 24.00 23.54 23.66 23.37
16QAM 36 0 23.00 22.44 22.34 22.84
36 18 23.00 22.35 22.31 22.40
36 37 23.00 22.19 22.22 22.40
75 0 23.00 22.12 22.27 22.65
RB
: : Channel/Frequency(MHZz)
Band : Configuration
Band ; Modulation Tune-up
Width RB RB
: 18700/1860 18900/1880 19100/1900
Size | Offset
1 0 24.00 23.99 23.94 23.98
1 49 24.00 23.31 23.36 23.66
1 99 24.00 23.30 23.50 23.27
QPSK 50 0 24.00 23.55 23.69 23.67
50 24 24.00 23.45 23.25 23.41
TE 50 49 24.00 22.95 23.15 23.20
100 24.00 23.13 23.34 23.50
Band | 20MHz
i 24.00 23.89 23.98 23.98
1 49 24.00 23.05 23.52 23.55
1 99 24.00 23.03 23.63 23.05
16QAM 50 0 23.00 22.51 22.47 22.70
50 24 23.00 22.37 22.41 22.40
50 49 23.00 22.06 22.25 22.24
100 0 23.00 22.24 22.36 22.48
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7.3. WLAN & Bluetooth Output Power

7.3.1.

The output power of WLAN is as following:

Output Power Results Of WLAN

Mode Channel Frequency (MHz) Tune-up Output Power (dBm)
1 2412 17.0 16.5
802.11b 6 2437 17.0 16.8
11 2462 17.0 16.2
2412 17.0 15.4
802.11¢g 6 2437 17.0 16.3
11 2462 17.0 15.9
2412 17.0 15.4
802.11n
2437 17.0 16.3
20M
11 2462 17.0 16.1
2422 16.0 15.3
802.11n
2437 16.0 15.8
40M
2452 16.0 15.6
7.3.2. Output Power Results Of Bluetooth
The output power of Bluetooth is as following:
Output Power (dBm)
Data Rates
Channel Tune-up
0CH 39CH 78CH
BR+EDR
1M 5.50 4.15 5.41 4.17
2M 5.00 3.22 4.49 3.34
3M 5.00 3.64 4.89 3.72
Channel Tune-up Output Power (dBm)
OCH 5.50 3.68
BLE
19CH 5.50 5.32
39CH 5.50 4.03
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8. Antenna Location

Left Side

BT Wi-Fi 2.4G Ant

85mm

Top Side

Bottom Side

4G Main Ant

Right Side
Distance of the Antenna to the EUT surface/edge
Antennas Front Side | Back Side | Left Side | Right Side Top Side | Bottom Side
WWAN Main < 25mm < 25mm < 25mm < 25mm >25mm < 25mm
WLAN & Bluetooth < 25mm < 25mm < 25mm >25mm < 25mm >25mm
Positions for SAR tests
Antennas Front Side | Back Side | Left Side | Right Side Top Side | Bottom Side
WWAN Main Yes Yes Yes Yes NO Yes
WLAN & Bluetooth Yes Yes Yes NO Yes NO
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9. Stand-alone SAR test exclusion

Refer to FCC KDB 447498D01, the 1-g SAR and 10-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)]-[\/f(GHz)]
< 3.0 for 1-g SAR and = 7.5 for 10-g extremity SAR, where:

* fenz 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
When the minimum test separation distance is < 5 mm, a distance of 5 mm is applied to determine
SAR test exclusion.

Mod Pax Pax Distance f Calculation SAR Exclusion SAR test
ode

(dBm) (mwW) (mm) (GH2z) Result threshold exclusion
Bluetooth 5.5 3.55 5 2.480 1.12 3.0 Yes

NOTE: Standalone SAR test exclusion for Bluetooth

When standalone SAR test exclusion applies to an antenna that transmits simultaneously with other
antennas, the standalone SAR must be estimated according to following to determine simultaneous
transmission SAR test exclusion:

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] *
[\/f(GHZ)/x] WI/kg for test separation distances < 50mm, where x = 7.5 for 1-g SAR and x = 18.75 for 10-g
SAR.

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

. Pmax Pmax Distance f Estimated SAR
Mode Position X
(dBm) (mW) (mm) (GHz) (W/Kg)
Bluetooth Head 5.5 3.55 5 2480 | 7.5 0.149
Bluetooth Body 5.5 3.55 10 2.480 | 7.5 0.075
Bluetooth | Hotspot 5.5 3.55 10 2.480 [ 7.5 0.075

NOTE: Estimated SAR calculation for Bluetooth
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10. SAR Results

10.1. SAR measurement results
10.1.1. SAR measurement Result of LTE Band XllI
SAR Value Scaled
Test Test Power | Conducted | Tune-up
. (W/kg) . SAR
Position channel Test Mode Drift power power 1
g
of Head IFreq. 1g 10g | (¥5%) (dBm) (dBm)
(W/Kg)
1RB
Left
23230/782 | 10M QPSK(1,24) | 0.078 | 0.062 | 3.09 23.86 24.00 0.081
Cheek
Left Tilt
15 23230/782 | 10M QPSK(1,24) | 0.037 | 0.020 | -1.16 23.86 24.00 0.038
Degree
Right
23230/782 | 10M QPSK(1,24) | 0.065 | 0.030 | 0.87 23.86 24.00 0.067
Cheek
Right Tilt
15 23230/782 | 10M QPSK(1,24) | 0.028 | 0.016 | 2.31 23.86 24.00 0.029
Degree
50%RB
Left
23230/782 | 10M QPSK(25,0) | 0.065 | 0.051 | 3.05 23.37 24.00 0.075
Cheek
Left Tilt
15 23230/782 | 10M QPSK(25,0) | 0.031 | 0.018 | -1.13 23.37 24.00 0.036
Degree
Right
23230/782 | 10M QPSK(25,0) | 0.049 | 0.025 | 3.25 23.37 24.00 0.057
Cheek
Right Tilt
15 23230/782 | 10M QPSK(25,0) | 0.024 | 0.015 | -2.21 23.37 24.00 0.028
Degree
NOTE: Head SAR test results of LTE Band XIII
SAR Value Conducted | Tune-up | Scaled
Test Test (Wikg) Power SAR
iti ower ower
Position of channel Test Mode J Drift P P
Body-Worn (dBm) (dBm) 1g
with 10mm /Freq. 1g 10g | (£5%)
(W/Kg)
1RB
) 10M
Front Side | 23230/782 0.061 | 0.040 | -1.13 23.86 24.00 0.063
QPSK(1,24)
Back Side | 23230/782 10M 0.165 | 0.103 | 3.45 23.86 24.00 0.170
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QPSK(1,24)
50%RB
) 10M
Front Side | 23230/782 0.050 | 0.031 | -1.28 23.37 24.00 0.058
QPSK(25,0)
i 10M
Back Side | 23230/782 0.131 | 0.061 | -1.13 23.37 24.00 0.151
QPSK(25,0)
NOTE: Body-Worn SAR test results of LTE Band XIlI
Test SAR Value
Position (W/kg) Scaled
Test Power | Conducted | Tune-up
of ) SAR
channel Test Mode Drift power power
Hotspot 1g
) IFreq. 1g 10g | (¥5%) (dBm) (dBm)
with (W/Kg)
10mm
1RB
Front
sid 23230/782 | 10M QPSK(1,24) | 0.061 | 0.040 | -1.13 23.86 24.00 0.063
ide
Back
sid 23230/782 | 10M QPSK(1,24) | 0.165 | 0.103 | 3.45 23.86 24.00 0.170
ide
Left Side | 23230/782 | 10M QPSK(1,24) | 0.030 | 0.018 | 0.58 23.86 24.00 0.031
Right
S'?j 23230/782 | 10M QPSK(1,24) | 0.032 | 0.022 | 0.21 23.86 24.00 0.033
ide
Bottom
sid 23230/782 | 10M QPSK(1,24) | 0.059 | 0.031 | -1.13 23.86 24.00 0.061
ide
50%RB
Front
sid 23230/782 | 10M QPSK(25,0) | 0.050 | 0.031 | -1.28 23.37 24.00 0.058
ide
Back
sid 23230/782 | 10M QPSK(25,0) | 0.131 | 0.061 | -1.13 23.37 24.00 0.151
ide
Left Side | 23230/782 | 10M QPSK(25,0) | 0.028 | 0.018 | -2.31 23.37 24.00 0.032
Right
S'?:i 23230/782 | 10M QPSK(25,0) | 0.030 | 0.018 | 2.24 23.37 24.00 0.035
ide
Bottom
sid 23230/782 | 10M QPSK(25,0) | 0.050 | 0.030 | 0.76 23.37 24.00 0.058
ide

NOTE: Hotspot SAR test results of LTE Band XIllI
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10.1.2. SAR measurement Result of LTE Band IV
SAR Value Scaled
Test Power | Conducted | Tune-up
. Test channel (W/kg) ) SAR
Position e Test Mode Drift power power 1
req.
of Head a 19 10g | (¥5%) (dBm) (dBm) 9
(W/Kg)
1RB
Left
Cheek 20175/1732.5| 20M QPSK(1,0) | 0.059 | 0.041 | 2.83 24.00 24.00 0.059
ee
Left Tilt
15 20175/1732.5| 20M QPSK(1,0) | 0.028 | 0.020 | -1.15 24.00 24.00 0.028
Degree
Right
Cheek 20175/1732.5 | 20M QPSK(1,0) | 0.040|0.027 | 0.59 24.00 24.00 0.040
ee
Right
Tilt 15 | 20175/1732.5 | 20M QPSK(1,0) | 0.020|0.011| 0.02 24.00 24.00 0.020
Degree
50%RB
Left
Cheek 20175/1732.5 | 20M QPSK(50,0) | 0.053 | 0.036 | 4.52 22.98 24.00 0.067
ee
Left Tilt
15 20175/1732.5 | 20M QPSK(50,0) | 0.025 | 0.018 | -1.64 22.98 24.00 0.032
Degree
Right
Cheek 20175/1732.5 | 20M QPSK(50,0) | 0.035| 0.022 | -2.21 22.98 24.00 0.044
ee
Right
Tilt 15 | 20175/1732.5 | 20M QPSK(50,0) | 0.021 | 0.015| 0.86 22.98 24.00 0.027
Degree
NOTE: Head SAR test results of LTE Band IV
Test SAR Value Conduc | Tune-u
Position of Power Scaled
osl Test channel (W/kg) _ ted P
Body-Wor Test Mode Drift SAR 1g
n with /Freq. 1 10 (£5%) power | power (WIKg)
s 0
10mm g g (dBm) | (dBm) J
1RB
i 20175/1732.
Front Side c 20M QPSK(1,0) | 0.104 | 0.059 | -1.13 | 24.00 24.00 0.104
. 20175/1732.
Back Side c 20M QPSK(1,0) | 0.241 | 0.145 | -1.87 | 24.00 24.00 0.241
50%RB
Front Side | 20175/1732. | 20M QPSK(50,0) | 0.089 | 0.055 | -2.23 | 22.98 24.00 0.113
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5
. 20175/1732.
Back Side c 20M QPSK(50,0) | 0.195 | 0.112 | 2.38 22.98 24.00 0.247
NOTE: Body-Worn SAR test results of LTE Band IV
Test SAR Value Conduc | Tune-u
- Power Scaled
Position of | Test channel (W/kg) ) ted p
Test Mode Drift SAR 1g
Hotspot [Freq. power | power
_ 1g 10g | (5%) (W/Kg)
with 10mm (dBm) (dBm)
1RB
) 20175/1732.
Front Side c 20M QPSK(1,0) | 0.104 | 0.059 | -1.13 | 24.00 24.00 0.104
. 20175/1732.
Back Side c 20M QPSK(1,0) | 0.241 | 0.145 | -1.87 | 24.00 24.00 0.241
. 20175/1732.
Left Side c 20M QPSK(1,0) | 0.038 | 0.025 | 0.25 24.00 24.00 0.038
i ) 20175/1732.
Right Side . 20M QPSK(1,0) | 0.049 | 0.029 | 2.21 24.00 24.00 0.049
Bottom 20175/1732.
] 20M QPSK(1,0) | 0.067 | 0.042 | -1.13 | 24.00 24.00 0.067
Side 5
50%RB
. 20175/1732. 20M
Front Side 0.089 | 0.055 | -2.23 | 22.98 24.00 0.113
5 QPSK(50,0)
) 20175/1732. 20M
Back Side 0.195 | 0.112 | 2.38 22.98 24.00 0.247
5 QPSK(50,0)
i 20175/1732. 20M
Left Side 0.030 | 0.021 | 0.65 22.98 24.00 0.038
5 QPSK(50,0)
i ) 20175/1732. 20M
Right Side 0.042 | 0.025 | -2.06 | 22.98 24.00 0.053
5 QPSK(50,0)
Bottom 20175/1732. 20M
] 0.051 | 0.037 | 0.08 22.98 24.00 0.065
Side 5 QPSK(50,0)

NOTE: Hotspot SAR test results of LTE Band IV
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10.1.3. SAR measurement Result of LTE Band I
SAR Value Scaled
Test Power | Conducted | Tune-up
. Test channel (W/kg) ) SAR
Position e Test Mode Drift power power 1
reqg.
of Head a 19 10g | (¥5%) (dBm) (dBm) 9
(W/Kqg)
1RB
Left
18900/1880 20M QPSK(1,0) | 0.100| 0.064 | 0.96 23.94 24.00 0.101
Cheek
Left Tilt
15 18900/1880 20M QPSK(1,0) | 0.039 | 0.020 | -2.13 23.94 24.00 0.040
Degree
Right
18900/1880 20M QPSK(1,0) | 0.070 | 0.043 | 0.08 23.94 24.00 0.071
Cheek
Right
Tilt 15 18900/1880 20M QPSK(1,0) |0.032|0.021| 0.14 23.94 24.00 0.032
Degree
50%RB
Left
Cheek 18900/1880 20M QPSK(50,0) | 0.089 | 0.051 | -2.21 23.69 24.00 0.096
ee
Left Tilt
15 18900/1880 20M QPSK(50,0) | 0.034 | 0.022 | 0.17 23.69 24.00 0.037
Degree
Right
Cheek 18900/1880 20M QPSK(50,0) | 0.061 | 0.038 | -1.16 23.69 24.00 0.066
ee
Right
Tilt 15 18900/1880 20M QPSK(50,0) | 0.030 | 0.017 | 0.58 23.69 24.00 0.032
Degree
NOTE: Head SAR test results of LTE Band Il
Test SAR Value b Conduc | Tune-u Scaled
P ower cale
Position of | Tegt channel (W/kg) _ ted p
Body-Wor Test Mode Drift SAR 1g
n with /Freq. 1 10 (£5%) power power (WIKg)
s 0
10mm g g (dBm) (dBm) g
1RB
Front Side | 18900/1880 | 20M QPSK(1,0) | 0.120 | 0.073 | -0.58 23.94 24.00 0.122
Back Side | 18900/1880 | 20M QPSK(1,0) | 1.122 | 0.636 | 1.01 23.94 24.00 1.138
Back Side
18900/1880 | 20M QPSK(1,0) | 1.107 | 0.622 | -1.20 23.94 24.00 1.122
- Repeated
Back Side | 18700/1860 | 20M QPSK(1,0) | 0.730 | 0.378 | -2.18 23.99 24.00 0.732
Back Side | 19100/1900 | 20M QPSK(1,0) | 1.105 | 0.573 | -0.87 23.98 24.00 1.110
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50%RB
Front Side | 18900/1880 | 20M QPSK(50,0) | 0.091 | 0.050 | -1.12 | 23.69 24.00 0.098
Back Side | 18900/1880 | 20M QPSK(50,0) | 0.735 | 0.407 | -1.10 | 23.69 24.00 0.789
100%RB
. 20M
Back Side | 18900/1880 0.614 | 0.377 | -1.15 | 23.34 24.00 0.715
QPSK(100,0)
NOTE: Body-Worn SAR test results of LTE Band Il
Test SAR Value Conduc | Tune-u
- Power Scaled
Position of | Test channel (W/kg) ) ted p
Test Mode Drift SAR 1g
Hotspot [Freq. power | power
_ 1g 10g | (5%) (W/Kg)
with 10mm (dBm) (dBm)
1RB
Front Side | 18900/1880 | 20M QPSK(1,0) | 0.120 | 0.073 | -0.58 | 23.94 24.00 0.122
Back Side | 18900/1880 | 20M QPSK(1,0) | 1.122 | 0.636 | 1.01 23.94 24.00 1.138
Back Side -
18900/1880 | 20M QPSK(1,0) | 1.107 | 0.622 | -1.20 | 23.94 24.00 1.122
Repeated
Left Side 18900/1880 | 20M QPSK(1,0) | 0.138 | 0.079 | -2.11 | 23.94 24.00 0.140
Right Side | 18900/1880 | 20M QPSK(1,0) | 0.267 | 0.157 | 2.69 23.94 24.00 0.271
Bottom
sid 18900/1880 | 20M QPSK(1,0) | 0.531 | 0.317 | 0.07 23.94 24.00 0.538
ide
Back Side | 18700/1860 | 20M QPSK(1,0) | 0.730 | 0.378 | -2.18 | 23.99 24.00 0.732
Back Side | 19100/1900 | 20M QPSK(1,0) | 1.105 | 0.573 | -0.87 | 23.98 24.00 1.110
50%RB
. 20M
Front Side | 18900/1880 0.091 | 0.050 | -1.12 | 23.69 24.00 0.098
QPSK(50,0)
20M
Back Side | 18900/1880 0.735 | 0.407 | -1.10 | 23.69 24.00 0.789
QPSK(50,0)
. 20M
Left Side 18900/1880 0.095 | 0.045 | 0.01 23.69 24.00 0.102
QPSK(50,0)
. . 20M
Right Side | 18900/1880 0.201 | 0.114 | 0.84 23.69 24.00 0.216
QPSK(50,0)
Bottom 20M
) 18900/1880 0.337 | 0.208 | -1.68 | 23.69 24.00 0.362
Side QPSK(50,0)
100%RB
. 20M
Back Side | 18900/1880 0.614 | 0.377 | -1.15 | 23.34 24.00 0.715
QPSK(100,0)

NOTE: Hotspot SAR test results of LTE Band Il
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10.1.4. SAR measurement Result of WLAN 2.4G
SAR Value Scaled
- Test Power | Conducted | Tune-up
Test Position of (W/kg) . SAR
Head channel Test Mode Drift power power 1
ea g
/Freq. 1g 10g | (¥5%) (dBm) (dBm)
(W/Kg)
Left Cheek 6/2437 802.11b |0.029|0.019| 4.23 16.80 17.00 0.030
Left Tilt 15
6/2437 802.11b |0.021|0.014| -1.10 16.80 17.00 0.022
Degree
Right Cheek 6/2437 802.11b |0.024|0.017| 2.84 16.80 17.00 0.025
Right Tilt 15
6/2437 802.11b |0.017|0.010| -2.31 16.80 17.00 0.018
Degree
NOTE: Head SAR test results of WLAN 2.4G
Test SAR Value
. Test Power | Conducted | Tune-up | Scaled
Position of (W/kg) .
channel Test Mode Drift power power | SAR 1g
Body-Worn
) IFreq. 1g 10g | (£5%) (dBm) (dBm) (W/Kg)
with 10mm
Front Side 6/2437 802.11 b 0.064 | 0.038 | 3.32 16.80 17.00 0.067
Back Side 6/2437 802.11 b 0.377 | 0.204 | -2.05 16.80 17.00 0.395
NOTE: Body-Worn SAR test results of WLAN 2.4G
Test SAR Value
» Test Power | Conducted | Tune-up | Scaled
Position of (W/kg) .
i channel Test Mode Drift power power | SAR 1g
Hotspot with
[Freq. 1g 10g | (£5%) (dBm) (dBm) (W/Kg)
10mm
Front Side 6/2437 802.11 b 0.064 | 0.038 | 3.32 16.80 17.00 0.067
Back Side 6/2437 802.11 b 0.377 | 0.204 | -2.05 16.80 17.00 0.395
Left Side 6/2437 802.11 b 0.041 | 0.025 | -1.10 16.80 17.00 0.043
Top Side 6/2437 802.11 b 0.057 | 0.032 | 0.58 16.80 17.00 0.060

NOTE: Hotspot SAR test results of WLAN 2.4G
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10.2. Simultaneous Transmission Possibilities
The Simultaneous Transmission Possibilities of this device are as below:
No. Configuration Head Body Hotspot Note
1 LTE(data) + WLAN 2.4GHz(data) Yes Yes Yes 2.4GHz Hotspot
Bluetooth
2 LTE(data) + Bluetooth(data) Yes Yes Yes )
Tethering
NOTE:
1) This device supported VoIP in LTE (e.g. 3rd party VolIP).
2) This device WLAN 2.4GHz supports Hotspot operation.
3) WLAN 2.4GHz and Bluetooth share the same antenna, and cannot transmit simultaneously.
4) EUT will choose each LTE according to the network signal condition; therefore, they will not

operate simultaneously at any moment.
The Scaled SAR Simultaneous Tx is calculated based on the same configuration and test

5)

position.
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10.3. SAR Summation Scenario

Per KDB 447498 D01, simultaneous transmission SAR is compliant if,
1) Scalar SAR summation < 1.6W/kg.
2) SPLSR = (SAR; + SAR,)"*/ (min. separation distance, mm), and the peak separation distance is

determined from the square root of [(X;-X2)* + (y1-Y2)* + (z1-22)%], where (x4, Y1, z1) and (X2, Vs, z») are the

coordinates of the extrapolated peak SAR locations in the zoom scan. If SPLSR < 0.04, simultaneously

transmission SAR measurement is not necessary.

Scaled SARMax
> 1-g SAR
Test Position LTE Band SPLSR Remark
WLAN 2.4G (W/Kg)
Xl
Left Cheek 0.081 0.030 0.111 N/A N/A
Left Tilt 15
Degree 0.038 0.022 0.060 N/A N/A
Head
Right Cheek 0.067 0.025 0.092 N/A N/A
Right Tilt 15
Degree 0.029 0.018 0.047 N/A N/A
Front Side 0.063 0.067 0.130 N/A N/A
Body-Worn ]
Back Side 0.170 0.395 0.565 N/A N/A
Front Side 0.063 0.067 0.130 N/A N/A
Back Side 0.170 0.395 0.565 N/A N/A
Left Side 0.032 0.043 0.075 N/A N/A
Hotspot ] ]
Right Side 0.035 N/A 0.035 N/A N/A
Top Side N/A 0.060 0.060 N/A N/A
Bottom Side 0.061 N/A 0.061 N/A N/A
NOTE: 1-g SAR Simultaneous Tx Combination of LTE Band XlIll and WLAN 2.4G.
» Scaled SARpax > 1-g SAR
Test Position SPLSR Remark
LTE Band IV | WLAN 2.4G (W/Kg)
Left Cheek 0.067 0.030 0.097 N/A N/A
Left Tilt 15
Degree 0.032 0.022 0.054 N/A N/A
Head
Right Cheek 0.044 0.025 0.069 N/A N/A
Right Tilt 15
Degree 0.027 0.018 0.044 N/A N/A
Front Side 0.113 0.067 0.180 N/A N/A
Body-Worn ]
Back Side 0.247 0.395 0.641 N/A N/A
Front Side 0.113 0.067 0.180 N/A N/A
Back Side 0.247 0.395 0.641 N/A N/A
Hotspot Left Side 0.038 0.043 0.081 N/A N/A
Right Side 0.053 N/A 0.053 N/A N/A
Top Side N/A 0.060 0.060 N/A N/A
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Bottom Side 0.067 N/A 0.067 N/A N/A
NOTE: 1-g SAR Simultaneous Tx Combination of LTE Band IV and WLAN 2.4G.
. Scaled SARMAax > 1'g SAR
Test Position SPLSR Remark
LTE Band Il | WLAN 2.4G (W/KQ)
Left Cheek 0.101 0.030 0.132 N/A N/A
Left Tilt 15
Degree 0.040 0.022 0.062 N/A N/A
Head
Right Cheek 0.071 0.025 0.096 N/A N/A
Right Tilt 15
Degree 0.032 0.018 0.050 N/A N/A
Front Side 0.122 0.067 0.189 N/A N/A
Body-Worn ]
Back Side 1.138 0.395 1.532 N/A N/A
Front Side 0.122 0.067 0.189 N/A N/A
Back Side 1.138 0.395 1.532 N/A N/A
Left Side 0.140 0.043 0.183 N/A N/A
Hotspot ] i
Right Side 0.271 N/A 0.271 N/A N/A
Top Side N/A 0.060 0.060 N/A N/A
Bottom Side 0.538 N/A 0.538 N/A N/A

NOTE: 1-g SAR Simultaneous Tx Combination of LTE Band Il and WLAN 2.4G.

Scaled SARwax
> 1-g SAR
Test Position LTE Band SPLSR Remark
Bluetooth (W/Kg)
Xl

Left Cheek 0.081 0.149 0.230 N/A N/A

Left Tilt 15
Degree 0.038 0.149 0.187 N/A N/A

Head

Right Cheek 0.067 0.149 0.216 N/A N/A

Right Tilt 15
Degree 0.029 0.149 0.178 N/A N/A
Front Side 0.063 0.075 0.137 N/A N/A

Body-Worn ]
Back Side 0.170 0.075 0.245 N/A N/A
Front Side 0.063 0.075 0.137 N/A N/A
Back Side 0.170 0.075 0.245 N/A N/A
Left Side 0.032 0.075 0.107 N/A N/A
Hotspot ] ]

Right Side 0.035 N/A 0.035 N/A N/A
Top Side N/A 0.075 0.075 N/A N/A
Bottom Side 0.061 N/A 0.061 N/A N/A

NOTE: 1-g SAR Simultaneous Tx Combination of LTE Band XlIl and Bluetooth
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. Scaled SARyax > 1-g SAR
Test Position SPLSR Remark
LTE Band IV | Bluetooth (W/Kg)
Left Cheek 0.067 0.149 0.216 N/A N/A
Left Tilt 15
Degree 0.032 0.149 0.181 N/A N/A
Head
Right Cheek 0.044 0.149 0.193 N/A N/A
Right Tilt 15
Degree 0.027 0.149 0.176 N/A N/A
Front Side 0.113 0.075 0.187 N/A N/A
Body-Worn
Back Side 0.247 0.075 0.321 N/A N/A
Front Side 0.113 0.075 0.187 N/A N/A
Back Side 0.247 0.075 0.321 N/A N/A
Left Side 0.038 0.075 0.112 N/A N/A
Hotspot ] ]
Right Side 0.053 N/A 0.053 N/A N/A
Top Side N/A 0.075 0.075 N/A N/A
Bottom Side 0.067 N/A 0.067 N/A N/A

NOTE: 1-g SAR Simultaneous Tx Combination of LTE Band IV and Bluetooth

. Scaled SARyax > 1-g SAR
Test Position SPLSR Remark
LTE Band Il Bluetooth (W/Kg)
Left Cheek 0.101 0.149 0.250 N/A N/A
Left Tilt 15
Degree 0.040 0.149 0.189 N/A N/A
Head
Right Cheek 0.071 0.149 0.220 N/A N/A
Right Tilt 15
Degree 0.032 0.149 0.181 N/A N/A
Front Side 0.122 0.075 0.197 N/A N/A
Body-Worn ]
Back Side 1.138 0.075 1.212 N/A N/A
Front Side 0.122 0.075 0.197 N/A N/A
Back Side 1.138 0.075 1.212 N/A N/A
Left Side 0.140 0.075 0.214 N/A N/A
Hotspot ] ]
Right Side 0.271 N/A 0.271 N/A N/A
Top Side N/A 0.075 0.075 N/A N/A
Bottom Side 0.538 N/A 0.538 N/A N/A

NOTE: 1-g SAR Simultaneous Tx Combination of LTE Band Il and Bluetooth
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11. Appendix A. Photo documentation

Refer to appendix Test Setup photo---SAR
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12. Appendix B. System Check Plots

Table of contents

MEASUREMENT 1 System Performance Check - SID750 - Head

MEASUREMENT 2 System Performance Check - SID750 - Body

MEASUREMENT 3 System Performance Check - SID1800 - Head

MEASUREMENT 4 System Performance Check - SID1800 - Body

MEASUREMENT 5 System Performance Check - SID1900 - Head

MEASUREMENT 6 System Performance Check - SID1900 - Body

MEASUREMENT 7 System Performance Check - SID2450 - Head

MEASUREMENT 8 System Performance Check - SID2450 - Body
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MEASUREMENT 1

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=15mm dy=15mm,
h=5.00 mm
Phantom Validation plane
Device Position Dipole

Band CW750

Channels Middle
Signal CW (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 750.000000
Relative permittivity (real part) 41.589426
Relative permittivity 21.939779
(imaainary part)
Conductivity (S/m) 0.906594
Variation (%) -0.710000
SURFACE SAR VOLUME SAR

Maximum Iocation': X=3.00, Y=2.00

SAR Peak: 1.18 W/kg
SAR 10g (W/KQ) 0.569036
SAR 1g (WI/KQ) 0.855279
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MEASUREMENT 2

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=15mm dy=15mm,
h=5.00 mm
Phantom Validation plane
Device Position Dipole

Band CW750

Channels Middle
Signal CW (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 750.000000
Relative permittivity (real part) 55.579426
Relative permittivity 23.375000
(imaainary part)
Conductivity (S/m) 0.966594
Variation (%) -0.610000
SURFACE SAR VOLUME SAR

Maximum Iocation': X=3.00, Y=2.00

SAR Peak: 1.16 W/kg
SAR 10g (W/KQ) 0.558532
SAR 1g (WI/KQ) 0.839217
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MEASUREMENT 3

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=15mm dy=15mm,
h=5.00 mm
Phantom Validation plane
Device Position Dipole

Band Cw1800

Channels Middle
Signal CW (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 1800.000000
Relative permittivity (real part) 39.905899
Relative permittivity 14.002042
(imaainary part)
Conductivity (S/m) 1.401587
Variation (%) -0.380000
SURFACE SAR VOLUME SAR

Maximum Iocation': X=5.00, Y=3.00

SAR Peak: 6.17 W/kg
SAR 10g (W/KQ) 2.010726
SAR 1g (WI/KQ) 3.848393
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MEASUREMENT 4

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=15mm dy=15mm,
h=5.00 mm
Phantom Validation plane
Device Position Dipole

Band Cw1800

Channels Middle
Signal CW (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 1800.000000
Relative permittivity (real part) 53.975899
Relative permittivity 15.147470
(imaainary part)
Conductivity (S/m) 1.505587
Variation (%) -0.190000
SURFACE SAR VOLUME SAR

Maximum Iocation': X=5.00, Y=3.00

SAR Peak: 6.16 W/kg
SAR 10g (W/KQ) 2.003281
SAR 1g (WI/KQ) 3.838010
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MEASUREMENT 5

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=15mm dy=15mm,
h=5.00 mm
Phantom Validation plane
Device Position Dipole

Band CW1900

Channels Middle
Signal CW (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 1900.000000
Relative permittivity (real part) 39.485899
Relative permittivity 13.590900
(imaainary part)
Conductivity (S/m) 1.425587
Variation (%) 1.410000
SURFACE SAR VOLUME SAR

Maximum Iocation': X=5.00, Y=3.00

SAR Peak: 6.76 W/kg
SAR 10g (W/KQ) 2.173139
SAR 1g (WI/KQ) 4.188765
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MEASUREMENT 6

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=15mm dy=15mm,
h=5.00 mm
Phantom Validation plane
Device Position Dipole

Band CW1900

Channels Middle
Signal CW (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 1900.000000
Relative permittivity (real part) 53.495899
Relative permittivity 14.563560
(imaainary part)
Conductivity (S/m) 1.535587
Variation (%) -0.410000
SURFACE SAR VOLUME SAR

Maximum Iocation': X=5.00, Y=3.00

SAR Peak: 6.79 W/kg
SAR 10g (W/KQ) 2.167814
SAR 1g (WI/KQ) 4.194172
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MEASUREMENT 7

A. Experimental conditions.

Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomScan IXTX7,dx=5mm dy=5mm
dz=5mm,Complete/ndx=12mm dy=12mm,
h=5.00 mm
Phantom Validation plane
Device Position Dipole

Band CWw2450

Channels Middle
Signal CW (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 2450.000000
Relative permittivity (real part) 38.924097
Relative permittivity 13.529100
(imaainary part)
Conductivity (S/m) 1.836738
Variation (%) -0.050000
SURFACE SAR VOLUME SAR

Maximum Iocation': X=1.00, Y=1.00

SAR Peak: 10.08 W/kg

SAR 10g (W/KQ)

2.462453

SAR 1g (W/Kg)

5.339995
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MEASUREMENT 8
A. Experimental conditions.
Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomsScan IXTX7,dx=5mm dy=5mm
dz=5mm,Complete/ndx=12mm dy=12mm,
h=5.00 mm
Phantom Validation plane
Device Position Dipole
Band Cw2450
Channels Middle
Signal CW (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 2450.000000
Relative permittivity (real part) 52.544097
Relative permittivity 14.451220
(imaginary part)
Conductivity (S/m) 1.966738
Variation (%) -0.060000
SURFACE SAR VOLUME SAR

Maximum Iocation': X=1.00, Y=0.00

SAR Peak: 9.78 W/kg
SAR 10g (W/KQ) 2.293258
SAR 1g (WI/KQ) 5.179459
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13. Appendix C. Plots of High SAR Measurement

Table of contents

MEASUREMENT 1 WLAN 2.4G Head

MEASUREMENT 2 WLAN 2.4G Body&Hotspot

MEASUREMENT 3 LTE Band Il Head

MEASUREMENT 4 LTE Band Il Body&Hotspot

MEASUREMENT 5 LTE Band IV Head

MEASUREMENT 6 LTE Band IV Body& Hotspot

MEASUREMENT 7 LTE Band V Head

MEASUREMENT 8 LTE Band V Body& Hotspot
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MEASUREMENT 1

A. Experimental conditions.

Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomScan IX7X7,dx=5mm dy=5mm
dz=5mm,Complete/ndx=12mm dy=12mm,
h=5.00 mm
Phantom Left head
Device Position Cheek

Band IEEE 802.11b ISM

Channels Middle
Signal IEEE8B02.11b (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 2437.000000
Relative permittivity (real part) 39.091999
Relative permittivity 13.461900
(imaainary part)
Conductivity (S/m) 1.822592
Variation (%) 4.230000
SURFACE SAR VOLUME SAR

Maximum location: X:-l4.00, Y=-35.00

SAR Peak: 0.05 W/kg
SAR 10g (W/KQ) 0.019425
SAR 1g (WI/KQ) 0.029135
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MEASUREMENT 2

A. Experimental conditions.

Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomScan IX7X7,dx=5mm dy=5mm
dz=5mm,Complete/ndx=12mm dy=12mm,
h=5.00 mm
Phantom Validation plane
Device Position Body

Band IEEE 802.11b ISM

Channels Middle
Signal IEEE8B02.11b (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 2437.000000
Relative permittivity (real part) 52.599300
Relative permittivity 14.403320
(imaainary part)
Conductivity (S/m) 1.950049
Variation (%) -2.050000
SURFACE SAR VOLUME SAR

Maximum Iocation:'X:24.00, Y=36.00

SAR Peak: 0.94 W/kg
SAR 10g (W/KQ) 0.204396
SAR 1g (WI/KQ) 0.377095
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MEASUREMENT 3

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomsScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=15mm dy=15mm,
h=5.00 mm
Phantom Left head
Device Position Cheek
Band LTE band 2
Channels Middle
Signal LTE (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 1880.000000
Relative permittivity (real part) 39.567951
Relative permittivity 13.623750
(imaainary part)
Conductivity (S/m) 1.422547
Variation (%) 0.960000
SURFACE SAR VOLUME SAR

Maximum location: 'X:-52.00, Y=-6.00

SAR Peak: 0.14 W/kg
SAR 10g (W/KQ) 0.063762
SAR 1g (WI/KQ) 0.099643
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MEASUREMENT 4

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomsScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=15mm dy=15mm,
h=5.00 mm
Phantom Validation plane
Device Position Body
Band LTE band 2
Channels Middle
Signal LTE (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 1880.000000
Relative permittivity (real part) 53.581738
Relative permittivity 14.660210
(imaainary part)
Conductivity (S/m) 1.530770
Variation (%) 1.010000
SURFACE SAR VOLUME SAR

Maximum Iocation:'X:3.00, Y=-39.00

SAR Peak: 2.13 W/kg
SAR 10g (W/KQ) 0.636028
SAR 1g (WI/KQ) 1.121555
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MEASUREMENT 5

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomsScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=15mm dy=15mm,
h=5.00 mm
Phantom Left head
Device Position Cheek
Band LTE band 4
Channels Middle
Signal LTE (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 1732.500000
Relative permittivity (real part) 40.377289
Relative permittivity 13.939192
(imaainary part)
Conductivity (S/m) 1.341647
Variation (%) 2.830000
SURFACE SAR VOLUME SAR

Maximum location: X:-54.00, Y=-52.00
SAR Peak: 0.08 W/kg

SAR 10g (W/KQ)

0.041172

SAR 1g (W/Kg)

0.058524
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR 0.0831 0.0623 0.0431 0.0347 0.0274 0.0195 0.0187
(W/KQg)
0.05-
0.07
0B
‘-'%f 0.05 \
= N
e 0.04 -
v [
0.03
0.0z e .
0.01-| e ,
00255 07.5 12,5 1T.5 225 2T.5 325 40,0
Z (m)

3D screen shot

Hot spot position
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MEASUREMENT 6

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomsScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=15mm dy=15mm,
h=5.00 mm
Phantom Validation plane
Device Position Body
Band LTE band 4
Channels Middle
Signal LTE (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 1732.500000
Relative permittivity (real part) 54.369366
Relative permittivity 15.174220
(imaainary part)
Conductivity (S/m) 1.460519
Variation (%) -1.870000
SURFACE SAR VOLUME SAR

Maximum Iocation:'X:S.OO, Y=-43.00

SAR Peak: 0.36 W/kg
SAR 10g (W/KQ) 0.144785
SAR 1g (WI/KQ) 0.240915
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR 0.3481 0.2579 0.1715 0.1148 0.0726 0.0504 0.0348
(W/KQg)
0.35-
0.30
_ns \‘
hn
g 0.20
% 0.15 -
010 L
. <
0.0s e
0.02- Pt | |
0.02.55.07.5 12.5 1I7.5 22.5 2T.5 32.G 40.0
Z (mm)
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MEASUREMENT 7

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomsScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=15mm dy=15mm,
h=5.00 mm
Phantom Left head
Device Position Cheek
Band LTE band 13
Channels Middle
Signal LTE (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 782.000000
Relative permittivity (real part) 41.147911
Relative permittivity 22.100979
(imaainary part)
Conductivity (S/m) 0.959551
Variation (%) 3.090000
SURFACE SAR VOLUME SAR

Maximum location: X:-S0.00, Y=-37.00
SAR Peak: 0.09 W/kg

SAR 10g (W/KQ)

0.061572

SAR 1g (W/Kg)

0.078012
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR 0.0897 0.0757 0.0650 0.0540 0.0506 0.0418 0.0359
(W/KQg)
0. 09—
0. 08
[,
— 0.07 "
hn
4
= 0.08 \\\
2 oS \"""""'a-.,
My
0. 04 ~
0.03-; P i
0.02.55.07.5 125 17.5 225 27.5 32.5 40.0
T imm)
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MEASUREMENT 8

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomsScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=15mm dy=15mm,
h=5.00 mm
Phantom Validation plane
Device Position Body
Band LTE band 13
Channels Middle
Signal LTE (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 782.000000
Relative permittivity (real part) 55.205761
Relative permittivity 23.279301
(imaainary part)
Conductivity (S/m) 1.010710
Variation (%) 3.450000
SURFACE SAR VOLUME SAR

Maximum location: X:-25.00, Y=-29.00

SAR Peak: 0.24 W/kg
SAR 10g (W/KQ) 0.103009
SAR 1g (WI/KQ) 0.164644
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR 0.2475 0.1629 0.0954 0.0842 0.0558 0.0341 0.0338
(W/KQg)
0. 25—
0. 20
b
& 015
=
9 010
s
0. 05 -
0.02-| - |
00255075 125 17.5 225 275 32.5 400
Z (mm)

3D screen shot

Hot spot position
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14. Appendix D. Calibration Certificate

Table of contents

E Field Probe - SN 08/16 EPG0O287

750 MHz Dipole - SN 03/15 DIP 0G750-355

1800 MHz Dipole - SN 03/15 DIP 1G800-349

1900 MHz Dipole - SN 03/15 DIP 1G900-350

2450 MHz Dipole - SN 03/15 DIP 2G450-352
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COMOSAR E-Field Probe Calibration Report

Raf: ACRE61.2.175ATTUA

Shenzhen NTEK Testing Technology Co., Ltd.
BUILDING E, FENDA SCIENCE PARK,
SANWEI COMMUNITY, XIXIANG STREET,
BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA

MVG COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NQ.: SN 08/16 EPGO287

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

! iy

Rl N S
s, T
S

~+ [ACCREDITED
T B e

Calibration Date: 09/18/2017

Swemman:

Dhas cocvrmnr possents e iernod aad reaits rom an accredited COMOSAR Dosunenas B-Fuedd
Probe calibration ]Jerfmr.led m VG TUSA using the CALISAR / CALIBAIR test berck, for use
with a COMOSAR system cnly,  All calibiaticn tesults ave waceable to naticual metrology
LEsTimaTicns,
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COMOSAR E-FIELD FROBE CALIBRATION REFORT

Ref ACH 361 217 SATUA

Name Finetion Date Signature
Prepored by : Téréme LUC Produet Manager 9182017 j“sf
Checked by . Jéréme LUC Product Manager | 9/18/2017 Je
Approved by - Kim RUTKOWSKI Quality Manager HIB20017 | . Meathoudh
Crstomer Name
NTEK TESTING
Distribution : TECHNOLOGY
CO..LTD.
fsste Date Modifications
A 9/18/2017 Initial release
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COMOSAR E-FIELD PROBE CALTBRATION REFORT Ref ACR200.2175ATU A
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COMOSAR E-FIELD PROBE CALIERATION REFORT kel ACR.261.2.175ATL.A
1 DEVICE UNDER TEST
Device Under Test

Device Type COMOSAR DOSIMETREIC E FIELD PROBE
MManufacmrer MVG
Miodel SEE2
Serial Number SN 0816 ERGO2ET
Product Condition {new / used) 17l
Frequency Range of Probe 0.4 GHz-6GHz
Resistance of Three Dipoles at Comnector | Dipole 1@ R1=0.208 MO

Dipo]t‘ 2: R2=0.196 MQ2

Dipole 3: R3=0.196 M)

A yearly calibration interval is recommended.

2 PRODUCT DESCRIPTION GENERAL INFORMATION

MYVG's COMOSAR E field Probes are built in accordance o the IEEE 1528, OET 635 Bulletin C and
CEIIEC 62209 standards

Figure 1| = WG COMOSAR Dosimerric E field Dipole

Probe Length 330 1
Length of Individual Dipoles 2 o
Maximum external diameter 8 nun
Probe Tip External Diametes 2.5 nun
Distance between dipoles / probe extremity | | mum

3 MEASUREMENT METHOD

The IEEE 1528, OET &35 Bulletin €, CENELEC EN30361 and CEVIEC 62200 standards provide
recomuiended practices for the probe calibrarions. inclnding e perfonmance characteristics of
irerest and methods by which ro assess thear affect. All calibranions / measurements performed meer
the fore mentioned standards.

31 LINEARITY
The evaluation of the lineariry was doue in free space nsing the waveguide. perforuing a power
sweep 1o cover the SAR range 0.01W/kg to 100W kg

3.2 SENSIIIVITY
The sensitiviry factors of the three dipoles were deternuined nsing a two step calibration method (air

and tissue sinmlating liquid) using wavegnides as ontlined in the standards.
Page: 270
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Bl ACE 201 2.17TSATULA

33 LOWER DETECTION LIMIT

The lower detection limit was assessed using the same measurement set up as used for the linearity
measurament, The required lower detection Lt 15 10 mWike.

34 IBOTROPY

The axial isotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flar phanrom in the rest configurarion suggested for system
validations and checks. The probe was rotated along its main axis from 0 - 360 degrees in 15 degree
steps. The hemispherical isotropy is determined by mserting the probe in a thin plastic box filled
wirh rissue-equivalent Liquid, with the plastic box illwminared witl the fields from a half wave dipole,
The dipole is rotated abour its axis (0°-1807) in 135% increments. At each step the probe is rotared
abon 118 axis (0°=3607)

3.5 BOUNDABRY EFFECT

The boundary effect is defined as the deviation berween the SAR measured dara and fhe expecrad
exponential decay i the hgud when the probe is orented normal o the mrerface. To evalware tlus
effect, the Liquid filled flat phiantom is exposed to fields froim either a veference dipole or waveguide
With the probe nommal to the phantom surface, the peak spatial average SAR is measured and
comparad to the analytical valua ar the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEEE 1328 OET 635 Bulletin C, CENELEC EN50361 and CELTEC
622049 standards were followed to generate the measurament uncertainty associated with an E-field
probe calibmation wsing the wavegnide technique, All uncertainties listed below represent an
expanded micertainty expressed ar approximately the 95% confidence level using a coveragze facror
of k=2, maceable ro the Internanonally Accepred Guides ro Measurement Uncertainty

Uncertainty analysis of the proka calibration in waveyuida
ERRORSOURCES | “UTY | piribwion | P | @ | ncertainty 4

Imcident or foreard possr 205 Heztsngular .,I"? 1 1.7 32%
Reflectes gower 2.00% Rectzngulzr \E 1 1.732%
Liguid conductredy S U0 Hectzngular «.llj 1 2830 %
Liguid perrmittivity 4.00% Reoctangular J3 1 2.305%
Field homogeneity =.00% Rectangular N 1 1.732%
Fiald prabe pasitioning 5.00% - Roctangular .,I'f 1 2837 %
Field probe lnearity 1.00% Rectangular -g"_’; 1 1.732%
Combined standard uncertainty & B3 %

Eﬁlandad uncenainty 12.0%

o5 % confidence level k=2
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H COMOSAR E-FIELD PROBE CALIBRATION REPORT

Eef ACK 261 2 17 SATIA

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters

Liquid Temperaturs 21%C
Lab Temperanue 21°C
Lab Humidiry 45 %
51 SENSITIVITY IN AIR
Normx dipole | Nomoy dipole | Nommz dipole
1 (pvivam®) | 2 (uviovimy) | 3 (pviovim®)
0.62 .78 .61
DCE dipole 1 | DOP dipole 2 | DCP dipole 3
(v {imV) (mV)
92 o0 L]

Calibration curves 2i=fiV) (i=1.2.5) allow o obrain H-Tield value using the formula:
— = = _
E=\E " +E "+’

Cahbration curves

Dipoke 1

Dipoie 2

Elllr‘_ [
Em .-ﬁ"rl
=
=) P
= =
£ - Pl
i :
10 ,/
0= 1 i
0o o2 0o 00g nog 01 02
Vodage V]
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COMOSAR E-FIELD FEOEE CALIBEATION REFORT

Refl ACR.261. 217 SATU.A

52 LINEARITY
Limearity
1007
07s-
E 1% ]
= 0ET
-J_é l.IEl:I-- - i o +
i A%
I -7
A=t
.00+, i
1] 50 100 150 G0 /300 E=s)
£ Fikd fufmi
sty l+-1.56% (+-0 0808
5.3 SENSITIVITY IN LIQUID
Liquid Frequency Penmitinvity Epsilom { S/m) ConvF
AhfHz +/-
1S THzY
HL 750 75 4208 9] 1.44
BL7TS0 TAD 55 .60 0as 149
HL&50 [ 4271 Lk .45
BLASO B35 57.52 1.0 1.53
HL 00 aih 41.84 [R5 150
BL#00 S 52.87 |.iva 1.54
HLIE} 1800 4.6 1.39 1.75
BLLIEOD 1800 53,322 147 I.79
HL1940 1900 41.22 1.37 200
BL L1900 1900 40 08 .52 207
HL20G0 2000 40,38 1.36 .93
BL20DOO 2000 4 30 1.54 1.99
HIL2450 =450 4046 1.87 218
BLI450 2450 5462 1.95 327
HILIG6030 2600 2B 46 201 .15
BLIG0O 2600 51.938 116 2.19
HLEZOD 3Z00 3314 4.74 237
BL3X0 3200 49.01 527 148
HI 2400 2400 2452 4. 7T 133
BLE400 F400 49,67 545 141
HLE600 SG00 37.08 503 147
BLSG00 AGE00 47.57 568 1.34
HLSEHD SEO0 3404 519 .51
BLSEOQ SEOO 49 .82 504 257
LOWER DETECTION LIMIT: TmW'kg
Page: 7440
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54 ISOTROPY
HL300 MHz
- Axial 1sotopy; 0.03 dB
= Hemispherical isotropy: 0.06 dB

f= T
ar /?*". I I . = Folu
nE X‘.’a-- - oo -;’-‘._\ -
1 K
34— . 41
ot |- J
a5 1 i 1 —1 1
- WP
o }'\ LA
HL1300 MHz
- Axial isottopy; 0.05 dB
- Hemmsphencal isotropy 008 dB
I=nimpy ourses
B . — =N ] .
BE R -H-\-I_;_. P——
PRt ] [ e
-, ! I -.1
i f L
|
l‘_."
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nn '\__ -_ffr
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACH.261.217.5ATUA

HL5600 MHz

- Asdal isotropy 006 dB
- Hemuspherical isomapy: 0.08 dB
Esairogy oores
i 1 _Ar‘"f-' il -T-‘-‘ =~ I
. I!‘ . \ "
H .I' - ]
az 41 L
| i
17 il | - !
T4 b — I"l
=lY . £
x e
: S
I. an A4 &oF 00 a4 O O 2
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COMOSAR E-FIELD FROBE CALIERATION REPORT

Ref ACR 261 21T SATU A

6 LIST OF

EQUIPMENT

Equipment Summary Sheet

gmg el | Memtificaion oo (T | SEEEE
Fiat Phantom MVG et i e e
COMGSAR Test Bench|  Version 3 NA kst oo ol
Network Analyzer | RPode R Sehwa | gy100132 0212016 02/2015
Reference Probe MVG EP 94 SN 37/08 102018 10/2017
Multimeter Keithiey 2000 1188888 0112017 01/2020
Signal Generator Agilent E4438C MY43070581 012017 012020
i | o | oune |G e
Power Mater HP E44184 US38261498 01/2017 01/2020
Power Sensor HP ECP-E26A US37181460 012017 01,2020
e Coger | Naniziom | o |Cheiimd o Gt i
Waveguide Mega Industries | 089YT-158-13-712 mm’:f’- No cal :;i::f:::“- No cal
Vifaveguide Transition | Mega Industries | 088YT-158-13-701 :‘;::ﬁ;:_"' Mo cal :‘;ﬁm‘.’;_‘“ Ha cal
\Waveguide Termination| Mega Industriss | 088Y7-158-13-701 :‘:'::;'f::f" No cal :‘::ﬁ:;" No cal
Tim”"mgf“mid“’ Centrol Company 150798832 1012015 1002017
Page: 10410
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SAR Reference Dipole Calibration Report

Ref: ACR.109.1.18.5ATUA

SHENZHEN NTEK TESTING TECHNOLOGY

CO.,LTD.
BUILDING E, FENDA SCIENCE PARK, SANWEI
COMMUNITY, XIXIANG STREET,
BAO'AN DISTRICT, SHENZHEN GUANGDONG, CHINA
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 750 MHZ
SERIAL NO.: SN 03/15 DIP 0G750-355

Calibrated at MVG US
2105 Bavvett Park Dy, - Kennesaw, GA 30144

Y 7~ [AccREDITED)
i [T —n F——

Calibration Date: 04/19/2018

Summnrary:

This document presents the methed and results from an accredited 5 AT reference dipols calibration
performed in MVG USA vsing the COMOSAR test bench,  All calibrafion results ars fraceable to
natienal metrolegy instifutions.
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SAR REFEREMNCE DIPOLE CALIBRATION REPDRT Ref ACE 1091 18 5ATUA
Name Function Date Signature
Prepaved by Térome LU Product Manager 411972018 :,;I.ﬁq’
Checked by - Térome LUC Product Manager | 4/19/2018 E 2
Appraved by Kim RUTKOWSKI Cuality Manager 41572018 fom kiU
Customer Name
SHENZHEN NTEK
Diswibution ; EE TN
Wit TECHNOLOGY
Cco. LTD.
Issue Daie Modifications
A 4/19/2018 Tnsteal release
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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 systemn validarions 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 Tyvpe COMOSAR 730 MHz REFERENCE DIPOLE
Manufacnirer VG
Model SID750
Senal Number SN 0315 DIP MGT50-355
Produet Condition inew usad) [Jsad

A vearly calibeation imterval is recommended

3 FRODUCT DESCRIFTION

ER GENERAT INFORMATION

MVG"s COMOSAR Validation Dipoles aze built i accordance 1o the IEEE 1528, FOC KDBs and
CEITEC 6220% standards. The product is designed for use with the COMOSAR test bench only.

Figure 1 - MFG COMOSAR Validavion Dipole
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4  AMEASUREMENT METHOD

The IEEE 1528, FCOC KDBs and CELIEC 62209 standards provide requirements for reference
dipales nsed for system validation measuremenrs. The following measurements were performead to
verify thart the product complies with the fore mennoened standards.

4.1 BETURNILOSS REQUIREMENTS

The dipole used for SAR system validanon measuremeins and checks must have a renum loss of -20
dB or better. The retum loss measuwrement shall be performed against a liquid filled flat phantom.
with the phantom constucred as oulined in the fore mentioned standards

42 MECHANICAT REQUIREMENTS

The IEEE S56d. 1328 and CEITEC 62209 standarnds specify the mechanical components and
dimensions of the vahdation dipoles. with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 nun phantom shell thickness therefore the
dipoles sold for nse with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All imcertamnties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coveraze factor of k=2, raceable 1o the Intemationally Accepred Guides m
Measwemen Uncertainry,

51 ERETUENLOSS

The tollowing uncertainties apply to the renum loss measnrement:

Frequency band Expainded Uncertainty on Return Loss

400-0000%1Hz 0.1 dB

52 DIMENSION MEASUREMENT
The following uncertainties apply m the dimension measurements:

Length (mum) Expanded Uncertainty on Length
3. 300 (.05 mm

53 NALIDATION MEASTTREMENT

The pnidelines outlined in the IEEE 1328, FOC KDBs, CENELEC EN50361 and CELIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
Scan Volome Expanded Uncertainty

g 203 %

Page: 5411

This dorwsanr shall sor be e, e Sl o m peer, withowr e wrknes cppresnd of MG
e mfnmanion consimed arain 15 o be ieed ol for vile parpose for winich 1y & audovimed and 17 wor g
B vafesae 1 wihade o por waiboul wyifen appeonn’ of WG




& a

ACCREDITED:
et ficans &4 290 011

Page 102

of 140

Report No.: SER180628704001E

SAR REFERENCE DMPOLE CALIBRATION REPORT

Fef ACRI09] 1IESATU A

10z 20.1 %
6  CALIBRATION MEASUREMENT RESULTS
6.l RETURN LOSS AND IMPEDANCE TN HEAD LIQUID

511, 4B

B0 W

Frequercy. MH:

T

1| 70 120

540 350

Frequency (MHz)

Return Loss (dB)

Requirement (dB)

Impedance

51.302-1.2 02

750 =35.83 =20
5.2 EBETURNIOSS AND IMPEDANCE IN BODY TICTTID
egqueray. M
: B 50
.
=
oi[] =
Freguency (MHz) Retnrn Loss (14B) Requirement (dB) Impedance
750 -32.65 =20 S0.80+230
6.3 MECHANICAL DIMENSIONS
Frequency kHz? Lmm homm d mim
rgquired méasured FEguired Ak asU rad required mieasured
ELi ] 4700 +1 % Fo00 1 % 63521 %
Page: ¢/l
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450 200.0 =1 %. 166.7 +1 %, 63541 %,

750 176.021 % PASS 100.0 21 %. PASS 63511 % PASS
835 161,021 %, BYE 1 W EL LS

900 140.0 £1 %. B3.3+1%. 3641 %.

1450 B0 +1 %, 81T +1 % 36219

1504 0.5 +1 %. SO0 +1 % I6:1%

1640 T5.0 1 % 5.7 £1 %. 361 %,

1750 Th2 £1 % 42,9 +1 H. 3611 %.

1804 7.0 +1 %, ATH% 3641%

1209 680 &1 %, W55l %, 36415,

1950 BE.3 £1 % 3B5 +] % 3641 %,

H0K] B4.5 +1 %, 3751 % 3621%,

2100 1.0 &1 %. 35.7 1 %. I6+1%

Tang 55.5 &1 %. EVREE 3641%.

2450 515 &1 % 0.4 £1 %o A61%.

500 485 +1 K, 28,6 £1 %, 36 1%,

00K 415 1 %, 2501 % 36:1%.

Z504) IT0+1 B 26.4 +1 H EXFE

700 T T+1 ¥ 26.4 1 %. 26+1%.

7 VALIDATION MEASUREMENT

The IEEE Sid. 1528, FCC KDBs and CELTEC 62209 standards state thar the system validation
measirements must be performed using a reference dipele meetng the fore mennoned renun loss
and mechanical dimension requirements. The validation measurement must be performed against a
liquid filled flat phantoon, with the phantom constmucted as outlined in the fore mentionad standards.
Per the standards, the dipole shall be posirioned below the botom of the phanrom, with e dipole
length cenrered and parallel 1o the longest dimension of the flar phantom. with the top swface of the
dipole at the described distance from the bottom surface of the phantoan.

7.1 HEAD LIOUID MEASTIREMENT
F“::_:Iw Relative permittivity (£} Conductivity (o} 5fm
required misasured required rmieagured
300 453 t5 % 087 +5%
450 435 #5 % 087 #5%
750 41.9 £5 % PASS 0,89 15 % PASS
B 1155 % 0.90 £5 %
00 415 5% 0.97 +5%
1450 40,5 5% 1.0 5%
150001 0.4 £5 % 1.23 35%
1640 d0.7 5% 1.3145%
1750 0.1 £5 % 137 35%
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1300 A0.0 45 % 1.40 5 %
1900 40,015 % 1.40 £5 %
1950 40045 % 14045 %
2000 40015 % 140 £5 %
2100 WS 1405 %
2300 39515 % 1.67 £5 %
2450 WE5 % 18025 %
2600 045 % 1.96 #5 %
3000 8545 % 2.40 %5 %
3500 37915 % 29125 %

72 SARMEASUREMENT RESULT WITH HEAD LIOUID

The IEEE Std. 1528 and CELTEC 62200 standards stare thar the swsrem validation measurements
should produce the SAR waluwes shown below (for phanromn thickness of 2 nmum), within the
uocertaaty for the system validauon, All 3AR values are normalized to | W forward power. In
bracket. the measured SAR is given with the nsed input power.

Software OFPEMSAR V4
Fhantom SN 20/08 SAMTI
Froba 5N 16/11 ERGL22
Liguid Head Liguid Values: eps® : $0.0 sigma - 0.93
Distance between dipole cenfer and hiqud 15.0 L
Ared scan tesolution dx=E . dy==8inim
Loon Scan Resolution =B dy=8mm/dr=5mm
Frequency TH) MHEZ
Tnuat powwer 20 dBm
Liguid Temperanuae 21 &
Lab Temperahmre 21 &
Labk Hl.Lm]diﬂ.' 45 %
F
":1":’"“" 1 g SAR [Wkg W] 10 g SAR [W)/ kg W]
reguired rrsaaurad reguined radiared
300 L&5 1.94
450 4,58 306
750 .49 &.56 (0.86) 3.535 5.61 (0.56)
B35 G856 G2
200 Lik] 5.99
1450 29 16
1500 0.5 168
1640 .2 148.4
1750 364 19.3
1300 B4 0.1
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100 m\7r 105
1950 405 209
2000 411 n1
100 436 o
F300 487 133
2450 524 24
2600 E5.3 M5
3000 638 57
3500 G671 25
IF0D 674 4.2
n-: :.-1_-“‘- _ Dy /
g - S i
£ [l
44 i \L
Sadiem Su 3
aa - g-:lt \‘\.
; .
oo | e ol | ]
[ 2 -:I'-'-.; BN B ED
73 PBODY ILIOUID MEASUREMENT
‘":'::w Ralative permittivity () Conductivity (o) 5/m
reguired rmeazured reguired measured
150 61.9 45% OLBED £5 %
300 58.1 15 % 092 15 %
450 56.7 +5 % 054 £5%
750 55.515% PASS 096 15 PASS
835 55.215% 007 15%
900 55.015% 105t5%
15 55.015% LOG6 5%
1450 S4.045% 1305%
1610 53.845% 140 +5%
1800 53.325% 152 +5%
1000 53.345% 15245%
2000 53.345% 15245 %
2100 53.2 35 % LEZ 5%

Page: 8411

Ther docnment sholl not be reproduced, excepr w_fiell or ov part, withow? tie writen approvel af WTG,
Tha Frgformeation confained hovmin is o e wren erly for fur prepose forwhich it i sulmamed ond iz noe 5o
T rwlnsid i wefreel o proeT wilehat widmen approvn’ of WFG




Page 106 of 140 Report No.: SER180628704001E

Cartficate 84700 .1

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR 9 11ESATULA
2300 510:5% 181 :5%
1450 52.7+5% 185125%
JE00 G15 6% 21645 %
000 EYAIELE 1T73i5%
1500 5135 % 1315 %
IO 51.0+5% 315515 %
5300 40,0 £10% 5.30 +10%
5300 485 +10% 5.47 +10%
5400 4B 7 +10% 5.53 +10 %
3300 AB.6 +10% 5,65 10 ¥
SO0 AR5 +10% 5.77 +10%
SBO0 48.2 +10'% 600 +10 %

74 SARMEASUREMENT RESTLT WITH BODY LIOUID

software OFEMSAR V4
Fhantom SN 20000 5AMTI
FProbe 5N 1811 EPGLIZ
Laguid Body Ligwid Values, eps” © 565 Sigun : 1.00
Dhstance between dipole center and liguad 1 5.0 mumn
Aren scan resehation dx=81mm'dy=8mn
Zoon Scan Resolution dx=frmm/ dy=mn/dz=%mm
Fraqusncy TS0 MHz
Tivpmr powes 20 (B
Liquid Temperaturs 1°C
Lab Temperanue o R
Lals Hunidiry 45 By
F":‘;"‘"' 12 S8R [W/kg/W) 10 g SAR [W kg W)
maasured measured
750 8.85 {h33) 5.91 [D.59)

78
U'I‘\
{hel
2 n\‘
N
il D (] \
) e =
T ] - :;:01. ;
g T
oy | I‘.‘-""---_ |
3 IR EEE R
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LIST OF EQUIPMENT

Equipment Summary Sheet

ﬁ::;m Mmmmrr Identification No. C‘[ll'i:::.tnm Next Cﬁlﬁﬁhﬂuﬂﬂ

SAM Phantom MV SN-20/09-SAM71 :::Eff;_ﬂ- b ol :ﬁ:ﬂf‘;gﬂ Blej. )y

COMOSAR TestBench|  Version 3 NA r":'t::f’mfj- I :;"'E:'jf:j* Bk 2
Network Anatyzer | RPode R Schwa | gyq0013 0212016 0212019
Calipers Carrera CALIPER-D1 012017 01,2020
Referencs Prabe MVE EPG122 SN 1811 10/2017 102018
Multimeter Keithiay 2000 1188656 01/2017 01/2020
Signal Generator | Agilent E4438G |  MY48070881 0172017 01/2020

Rl I e o
Power Metar HP E44184 US38261498 0172017 012020
Plawas Sanine HP ECP-E28A US37121480 012017 012020

Dhecions Cowler | Nrda 421620 | O13s8 [Caacired o i Characiaized i
mei;g‘;:n:gf Control Company 150758332 1172017 11/2020

Feyg: 10508
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SAR Reference Dipole Calibration Report

Rel: ACR.1094.18.5ATUA

SHENZHEN NTEK TESTING TECHNOLOGY
CO., LTD.
BUILDING E, FENDA SCIENCE PARK, SANWEI
COMMUNITY, XIXIANG STREET,
BAO'AN DISTRICT, SHENZHEN GUANGDONG, CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1800 MHZ
SERIAL NO.: 5N 03/15 DIP 1G800-349

Calibrated at MVYG TS
2105 Barrett Park Dy, - Kennesaw, GA 30144

......

Sumnrane

This dociavent presents the method and resnlts from an accredited SAR reference dipnle calihration
performed in MVG USA using the COMOSAR tesr beach,  All calibration results are waceable 1o
natipnal metrology msttutions
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1 INTRODUCTION

This doaument contams a sunumary of the requirements set forth by the IEEE 1528, FOC KDBs and

CEVIEC 62209 standards for refersnce dipoles nsed for SAR measirement system validations and

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

standards

2 DEVICE UNDER TEST

Device Under Test

Device Type

COMOSAR 1300 MHz REFERENCE DIPOLE

Manufacrrer MVG

Model SIDEOO

Serial MNumber SN 03/13 DIP 1G300-349
Product Condition {new / used) Used

A vearly calibration interval 1s recommnendecd

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG": COMOSAR Validation Dipeles are built in aceerdsnece to the IEEE 1328 FCC KDBs and
CEVIEC £2209 standards. The product 15 designed tor use with the COMOSAR test bench only.

Figure 1 - WVG COMOSAR Falidation Dipole

Poge: 4711
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4 MEASUREMENT METHOD

The IEEE 1228 FCC KDB: and CELTEC 62209 standards provide requirements for reference
dipoles nsed for system validation measurements. The following measurements were pertonned to
verity that the product commplies wirh the fore mennoned standands,

4.1 RETUREN LOSS BEQUIREMEN TS

The dipole used for SAR system validation measurements and checks nmst have a retirn loss of <20
dB or better. The retumn loss measwrement shall be performed against a iqmad filled flat phantom,
with the planiom constincted as outlined in the fore mentioned standards.

4.2 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical ccinponents and
dimensions of the validation dipeles. with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test bench cmploys a 2 mun phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
o phantoan shell thickness

& MEASUREMENT UNCERTAINTY

All vmeertamtics histed below represent an cxpanded wncertainty expressed at approximatcly the 95%,
confidence level using a coverage factor of k=2 waceable 1o the Internarionally Accepted Guides 1o
Measuremeant Uneertamty,

51 RETURNILOSS
The following uneemainnes apply 1o the renun loss weasnrenent!

Frequency band Expanded Uncertainty on Return Loss
40-6000MHz 0.1 4B

32 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mum) Expanded Uncertainty on Length
3-300 .05 mm

53 VALIDATION MEASUREMENT

The guidelines cutlined in the IEEE 1528, FCC KDBs, CENELEC EN30361 and CEITEC 62209
standards were followed to generate the measurement uncertainty for validation measurements
Scan Volume Expanded Uncertainty

lg 2003 %

Page; 811
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2001 %a

Ik =

CALIBRATION MEASUREMENT RESLLTS

fi

BRETURN LOSS AND IMPEDANCE IN HEAD TIOUID

Gl

Frequency, Mg
3 188 1860 TEED 1900

1800

=143

Requirement (dI})

Impedance

Return Loss (dI3)

4730+36102

I'requency (MIIz)

-26.62

-2

1800
6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID
Fresquesncy, MHa
o 1Tm T 1750 I7&0 1800 320 1340 136 BED Vg
Frequency (MHz) Return Loss (dB) Requirement (d5) Tnipedance
1800 =27 86 =20 46.2 02 - 0.910
3 MECHANICAT DIMENSIONS
Frequrrlt'.l MHz L mirm k mm d mm
r\qquu’ld mizasurad regquired measurad required maeasared
00 4200 21 % 250.0 21 %. 63521 %
Page: &11
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450 2000 21 %, 166.7 21%, 63521 %,
7a0 17601 %, 100.021%, 6.3521%,
B35 161021 %, RO B £1% 16:L%
0 14301 %, 833 :1%. 3.6 1%,
1450 801 =15 C17 1% IG6+1%
1500 805 =1% SO0 £1 % 36 +1%.
1640 70.0 =1 % 45.7 1%, 3.6 +1%.
1750 TEr=1% 420 51 % 3EE1%.
1R00 7301 % PASS MNTA% PASy 1R +1%. PASS
1000 BR0 =18 05 10 ETFILY
1054 663 =18 G 210 16+ W
2000 G415 =10 375 1% 16 L1 %
1100 G0 1% LT 1% 16 L1
2300 55,521 % 326 1% IGEL%
2450 515 1% 304 £1 %, 3.6 1%,
2600 48,5 =1 % B8 36 1%,
2000 A15 =18 250519 16 1%,
3500 37021 % 264 £1% 3.6 £1 %
i) 34,721 % 264 £1% 306+ %,

T VALIDATHON MEASUREMENT

The IEEE Std. 1328, FCC KDBs and CELVIEC 62209 standards state thar the system validation
measuretents nst be performed vsing a reference dipole meeting the fore mentioned veturn loss
and mechanical dimension requurements.  The vahdation measirement mnst be performed agmnst a
liguid filled flar phantony with the phantom constiucted as outlined in the fore mentioned standards.
Per (e stondands, the dipole shall be posiioned below (he boten of the plumiom, wid the dapole
length centered and pavallel to the longest dimension of the flat phantom, wath the top surface of the
dipole ar the described distance from the botroan sirface of the phantom

7.1 HEADLIQUID MEASUREMENT

I‘re:qu:;w Felative permittivity (€] Canductity o] 5/m
reguired measured reguired measured
300 45.3 15 % 087 +5 %
450 43545 % 0.87 +5%
750 41045 % 0.89 +5%
A5 £1.5+5 % 0.9 +5 %
9an 41.5+5 % 097 +5%
1450 405 45 % 1.20£5%
1500 404 £5 % 133 45%
1640 40,2 45 % 13145%
1750 40.1+5 % 137T+5%
Page: 711
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14111 A 15 B ks Ll 15 Fass
1) AL =0 Y LA =5 W
2930 400 5% 14025 %
1000 400 5% 14025 %
2 SEGE R 1.4%9 15K
R 1] RN 1.6 Rk
Al EEREEY 1.0 R
1500 3905 % 1096 =5 %
Wi IG5 +5 % FA0+5 %
1500 374455 10145 %

7.2 SAR MEASURFMENT RESULT WITH HEAD TIOQUID

The IEEE Std. 1328 and CEVIEC 62209 standards state that the svstem wvalidation measurements
should produce the SAR wvalues shown below (for phantom thickness of 2 num), within the
uneerlainty for the system validstion.  All SAR valees are ponmalized 1o 1 W [orwand power. Tn
bracket. the measured SAR is ziven with the used wmput power.

software UPENSAR V4
Plinrom 5N 20/0% SAMTI
Prabe SN 18711 EM5122
Ligguid [lcad Liquid Valucs: cps’ ;41,7 sigma ; 146
Castance between dipole cencer and hquid 100 oy
Area scan resohifion dr=Emm/dv=Emm
Zon Scan Basolution dr=Bmmdv=Emundz=>5min
Frequency 1500 MHz
Lupur povee 20 dBin
Ligpur] Tewrperatue 21 °C
Lab Temperature 318
Lab Humnidary 45 %
F""::""I:z""""' 1 g S8R (W kg W) 10 g SAR (W kgl W)
reguired rmeasurad required mesdired
EITH] 28 L
450 458 K
FEN] Had a5
Hiiby BT A F]
oo 1049 .90
50 24 1c
4l A 16.H
1640 4.2 184
1750 364 1493
1800 B4 38.11 (3.81) 201 20,05 {2.00)
Fege: 3414
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1300 1.7 05
RELT a0k g
N ETR 1.1
A ik K
300 187 pER
R LY 524 2
2600 553 M
Kot EH o
ELTEL Bl Ih
1700 574 437
Fd
Bl
=00 \\
g8 N5 B
ooe T TT s
[ Himsd |7 T u:"!
7.3 BODY LIQUID MEASUREMENT
F":;:;w Relative perrmittivity |2 Canductivity [n) 5fm
required measured required messured
150 1.9 45 % (LED 45 %
=00 58.7 45 % 0.02 45%
aup bbt 4 B 104 45 %
Jal) Ll 2% UL £ %
LE G515 007 £5%
a00 L5025 % 105 £ %
a1k CON R TOE 150
1150 5.0 25 % 1303
1610 D1E M 1A
B LI L uasy 1508 pay
130 53345 % 152 +0H
W0 533455 157 45 %
100 53745 % 167 +5%

Poge: 8411
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| 200 5295% L8145 %
AL AN ISR 145 1% %
RN Hrh N HE ER T 1
R HAN ER - 1
3500 513:5% 3.31:5%
3700 5105 % 35525 %
5100 49,0 £10 4 m30 £10 %
LRI ARE T 5 AN T R
L] S 110 % 553 £10%
5500 485 410 % 5.65 +10 %
SEO0 485 410 % 577 +10%
SE00 482 +10 % EOD +10%

T4 SAR MEASUREMENT RESULT WITH BODY LIOUID

Sottware OPENSAR V4
Fhumionm SN 2000 SAMTI
Frobe SN 1811 ERZ122
Liguid Body Liquid Valnes: eps’ - 55.9 sigma .46
Dhstance between dipole center and Biqud 1000 man
Area sean resoharion dx=8mm/dv==5mm
Zoon Scan Resolnion dx=8mn'dy=8mm' dz=5mm
Frequency 180 MHZ
Tuga pow =0 dlm
Liquid Temperane e
Lab Tonperanes 212C
I.ah Homidity 45 %%
"';“H"'“' 1 g SAR [W/kg W] 10 g SAR [W/kg/W]
measured measured
1800 38.13{3.81) 20,65 [2.06]
7
‘“ i
|'I_|]| |.
[
o N
Ba i g'-' \'\
| ﬁ \'\
PP g N
m =
g | | net | T | ]
n i = WIFHAE IEM>TA XN
el
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SAR RFFEREXCE MPOLE CALTRRATION REPORT

Ref ACR.LO9A 12 5ATIL A

B

LIST OF EQUIFMENT

Equipment Summary Sheet

e e P

SAM Prantom MG SN-20/00-SAMT1 ‘;ﬂﬁf’;‘é“' Pl ‘;ﬂﬁf‘:ﬁd' ikt o

COMOSAR Test Bench|  Version 3 N E‘iﬁiﬁ”' Wo:cal fﬂﬂﬁd Ho: | o
Natwerk Analyzer | FNOde ;ﬁ“"“""’- SN100132 0202016 22018
Callpers Carrera CALIPER-D1 01,2017 01,2020
Referanca Probe MVG EPG122 SN 18/11 1002017 102018
Multimeter Keithisy 2000 1183655 0112017 01,2020
Signal Generatar Agient E44380C MYAS070581 z07 012020

| somen | woue | Sttt racrzegor
Power Meler HP E44184 US38261498 0112017 01/2020
Power Sensor HP ECP-E26A US37181460 0112017 01,2020

Directioral Caupler |  Narda 421€-20 01388 i et Mgyl
L‘E’u’;‘:ﬁ;‘ﬁ‘;f'ni:f Gontrol Company 150798832 1207 1112020

Poge: 11411
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SAR Reflerence Dipole Calibration Report

Ref: ACRI09 3 T8 SATIU A

SHENZHEN NTEK TESTING TECHNOLOGY
CO..LTD.
BUILDING E, FENDA SCIENCE PARK, SANWEI
COMMUNITY, XIXIANG STREET.
BAO'AN DISTRICT, SHENZHEN GUANGDONG, CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1900 MHZ
SERIAL NO.: SN 03/15 DIP 1G900-350

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

/ f:\ \ [ACCREDITED|

C allhrntlun Dute U4:"l';.-"“'13

Stmmary:

This desnmzor presents the method and sesnlts fiom an aecredited SAR reference dipele calibiation
performed in MVG USA nsing the COMOSAR 123t bench  All calilastion 1esults are traceable 1o
natonal I:I]EI]IZI]IZI_E}' Imshhons,
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Name Fusction Diate S'ngJ:'u frre
Frepared by - Térdme LUC Product Manager H12 2018 ;j’:i',-’
Checked by | Fdme LUC Product Manager 4192018 ;’J—E}
Aprroved by Kim RUTKOWSKI Croality Manager 4192018 PR s T LD

Customter Nome
SHENZHEN NTEK

IYistribution TESTING
Bata : TECHNOLOGY
C0L LTD
Juzie Dare Modifications
A 4192018 Initial release
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1 INTHRODCTION

This docwment containe 2 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 performed to verify that the product complies with the fore mentioned

statcdands.
2 DEVICE DN TEST
Device Under Test
Device Type COMOSAR 1900 MHz REFERENCE DIPOLE
Mlamualacturer MVG
Modz] SID 1900
Senal Mumber Sh031E DIP 1GR00-350
Product Condition {new | used) Used

A vearly calibration nterval 15 recommended,

3 FRODUCT DESCRIPTION

il GENERAT INFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance o the IEEE 15328 FCC KDBs and
CELIEC 62209 standards. The product 1s designed for vse with the COMOSAR test bench only.

Figure 1 — MV COMOSAR Fafidation Dipale

Fage- £11
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4 MEASUREMENT METHOD

The 1D 1528, OO KDNRs and CEPILC 62209 standards provide tequiremients for reference
dipoles used for svstem validation measurements, The following measurements were performed o
verify that the product complies with the fore mentioned standards

41 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks rust have a return loss of -20
dB or better  The retumn loss measurement shall be performed against a liquid filled flat phantom.
with the phantom constructed os outhined in the fore mentionaed standards

42 MECHANICAL REQUIBREMENTS

The IEEE 5td. 1528 and CEUIEC 62209 standards specify the mechanieal components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench emplovs a 2 mun phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
min phantom shell thickness

] MEASUREMENT UNCERTAINTY

All uncertanies hsted below represent sn expanded uncerizinly expressed al approsimaiely the 93%
confidence level usng a coverage factor of k=2, traceable to the Intemationally Accepted Cnndes to
Measurement Uncertainty.

51 RETURK LOSS

The following uncertainties apply to the retun loss measurement:

Frequency band Expanded Uncertainty on Return Loss

S0-G000MI = (.1 dit

5.2 DIMENSION MEASUREMENT
The following uncertainties apply to the dimension measurements:

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

5.3 VALIDATION MEASUREMENT

The suidzlines outlined in the IEEE 1528, FCC KDBs. CENELEC EN50351 and CELTEC 62200
standards were tallowed to senerate e measurement uncertainty tor validation measurements
Scan Volume Expanded Uncertainty

| lg 203 % |

Page: 511
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Nz 20.1 %

6 CALIBRATION MEASUREMENT RESULTS
.l RETURN LOSS AND IMPEDANCE IN HEAT T ICTTITY

Frequency, MAz

e 1B 130 13D R0 0 E 2000

1640

(L
P

11, 4B

%

.ﬂu.

Freguency (MHz)

Return Loss (dB)

Reguirement (dB)

Impedance

L0

-35.15

=20

3260 +51400

0.2 RETURN LOSS AND IMPEDANCE IN BODY LIOLTD

1.dE

#

Fregusrcy. MH:

15

1840 1850 1680

k] 1360

1540

1580

2000

a00-
Frequency (MHz) Return Loss (dB) Requirement {dB) Impedance
L2010 -22.4949 220 4TG0 -850
0.3 MECHANICAL DIMENSIONS
Fregueney Mz L rmam b rmim d rmim
requirsd measured requdred measurad required mazsured
300 4200 £1 %. I50.041 %, 6.35 1%

Page: 6711
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A501 00 +1 % 166.7 +1 % A% +1 5%,
150 17D+l % 100.0 11 % 635 £1 %,
Hik 161041 % BUH+] % 3641 %,
LN 149041 % B33 +1 %, b 41N,
1450 001 +1 % S1T+1% 3.6 41 %.
10 BIL 5 +1 %, EUHIES B A 1%,
1640 901 %, 457 £1 %, 3641 %
1750 752 1%, 4201 % 1641 %,
1830 F2.011%. 41711 %. 31611 4.
1900 ER.D 115 PASS 3051, Bass 16114, Fass
19500 06,3 1%, W5 £ K. 1.6 41%,
HAN 4.5 1%, W5 16 41%,
o0 f10+1 % 157 +1 % T +1 %
73 5E.5+1 % IR+ % 3611 M,
2450 51.521%. 304 =1 % 3641 %.
2 18,5 +1%, ELE SN b 1%,
0] 11.5+1%. 250 +1 %, b1 %,
3500 701 % 264 £1%, 1641 %,
17oa 34741 %, 264 =1 % 1.6 21 %

7 VALIDATION MEASUREMENT

The IEEE 5td. 1525, FCC KDBs and CEVIEC 62209 standards statc that the system validation
megsurements must be performad using o reference dipole meeting the fore mentionad retarn loss
and mechanical dimension requirements.  The validation measurement must be performed against &
hguid filled flar phantorn, with the phantom constructed as outhnad in the fore mentioned standards
Per the standards, the dipele shall be positioned belew 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 described distance from the hottom surface of the phantom

7.1 HEAD LIQUID MEASUREMENT

Fre;u::nw Relative permittivity (g Conductivity (o) 5fm
required rradured reguired reasured
Wy 45,345 % DET+5 %
450 435 15% DET15 %
750 419 15% &Y 5%
£33 415155 0.40 5%
uiwy A1 4% s =%,
14151 Akt 4 T 100 =0 %
1500 40,4 155 L3 5%
1671 AL 4T 141 =4 %
1450 | AUl3b% Lirsh'%
Page.: 7]
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: 1200 boan0ss% LAD=5% '
1900 A0 15 FA5S 140 5% PaGS
1950 FRL AL 1.40 15 %
2000 00155 140 5%
At AR T T.Au =%
AL AT Laf=u1%
2450 D215 LED 5%
2600 IN045% L1965 %
30040 3540 % EEL RS
3500 ITALSH 29115%

7.2 SAR MEASUREMENT EESULT WITH HEAT TICQTITD

The 1EEE Std. 1528 and CEVEC 62209 standards state that the svstem vahdation measurements
should produce the SAR wvolues shown below (for phamom thickness of 2 mm), within the
uncertamby tor the svstem vahdation.  All SAR values are nonuabzed to 1 W forward power. Tin
bracket, the measured SAR 15 given with the used input power,

Sofrware OPENSAR W4
Pl SN 200 SAMTI
FProbe SN 1811 ERGI22
Ligginad Head Ligoed Values: eps” : 38,5 sigmg @ 1 45
Distance betwoen dipoele center and liqud 100 mm
Ares scan Icsolution dx=8mmdy=Emm
Zoon Scan Rescluhon dr=8mm'dy=8mm/'dz=5mm
Frequency 1900 WMHz
Inpt power 20 dBm
Tigaid Temperanie 2w
Lab: Tempe e 21°C
Lak: Humumdaiy 45 %
Freﬂqﬁm L g SaR (Wfkgiw) 100G SAR [W/kg W)
3
raquires measurad recuirad measurad

el 2,85 1.04

450 4.58 3.06

J50 8.49 5.55

R .5k b.dd

L) s .99

1450 4 "

Laon LR los

10640 4.3 18.4

1750 Tha 19.%

| THM | i A0 |
Pape: 8711
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10000 AT AN NG A 00
149540 405 A

23X 111 11

Fa h 440 ER ]

AR 437 ]

EA5 adA 21

ElEHN faa .

F000 LR inf

EEHE AL EX]

AT 7.4 EL

R -

el Sy

1
| ]

753 DODY TIOUD MEASTREMENT

g‘,m =
Eim I
i \‘ l
10—+ 1““"' = l
Lk M= 1 d
L E i BN WIEWMN R NX XD
Zlpwl

Phpuree 008

:":'T;":"' Ralative permitshiity (=] Conguctivity |5} 5/m
regaied measured reguired measured

1.0 L1 Y TLHE 1t
Jaa SE2LLHR LLHE 15 %
A4n R N
+h RS [+
Eib Sh2LsN LMY 1s%
=il REIE S T
=15 a0 10015
1150 LN 1315
luln Lz ELH 1800 £
180 FERE- 1hE £ M

1000 NRARH MARS 157 +0'% [ARS
2000 SIILEH 151 15%
L FENE Lud £ %
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FEN CYRRCE 1EL LS %
FLET YR 1% £
MR SR ALE FACIG %
3000 NELE 17115%
Halk UL M EET R
T IARELET 16T I
AL 120 110 % b 20 120
14K AT FEEE SR
400 RTINS 553 10
T e L10% b Bh 120
JEIEN AN [V L P
X A% I | b |

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Softrare OPENSAR V4
Phaaitoim SN 20408 SAMTI
Proba SN 1811 EPGIZ2
T aiqumid Findy Toguwid Vahies eps” : $3.3 zigma © 1.56
Distance between dipole center and ligmd 10.0
Arca scan resoluticn d=EBnnydy==2nmnn
Foon Scan Fesclution d=Bmm/dy=8nnn’dz=5mm
Fraguency 1900 Mz
Inpul power 20 Bin
Liguid Temparatire 219C
Lab Temperatine 21 %
Lab Hunmdiry 45 %
il it TgsAR(WIEAW) | 0gsARIWiW) |
mrasurad [ EEET ]
1900 19.02 (390 | FOST | 2.06] |

IO T R

Ty oo e

EED-
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L
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§ TIST OF TOUIPMENT

Equipment Summary Sheet

Rl ACTL108.5 16.5ATULA

e e
SAM Phantom MG SN-20/09-SAMT71 ”;Ef;i“' Mocal :';::'L‘ﬂf;d Mo cal
COMCSAR TestBench|  Version NA :’j‘;:ﬂﬂfd Mo cal ?Li,'_ﬂ?'i"' he cal
Network Analyzer | 198 8 SCRAZ | gnqgg13) 0212016 02/201¢
Calire-s Carrera GALIPER-0 01/2017 0142020
Reference rose BV G EPG122 8N 18111 02017 10/2018
MU It eter Kaithley 2000 1138655 01,2017 0142020
Sigral Generator | Agilent E4433C MTY48070581 012017 01/2020
mite | rowcarm | onose | prs oo
Power Meter HP E44184 US38251498 0172017 01/2020
Power Sersor HP ECP-E264 US27184480 0112017 0142020
Drectionsl Coupler | Mards £216-20 01386 l:i';?'“ﬁﬂ';f:’gﬁ;g‘ l%‘;'ﬁi‘;ﬁg;ﬁ;?
Temperature and | o il Company is070s83z | 1142017 | 1142020
Humdty 3snsar

FPupe, 75401
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SAR Reference Dipole Calibration Report

Ref: ACR.109.7.18.SATU.A

SHENZHEN NTEK TESTING TECHNOLOGY
CO., LTD.
BUILDING E, FENDA SCIENCE PARK, SANWEI
COMMUNITY, XIXIANG STREET,
BAO'AN DISTRICT, SHENZHEN GUANGDONG, CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 2450 MHZ
SERIAL NO.: SN 03/15 DIP 2G450-352

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

PR e
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A e T T
e o

eyl -

(ACCREDITED)
Calibration Date: 04/19/2018
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Stortrngi

nanenal meeley msmons.

Ulns dociment prasetis the method and resulis from an aceredited S AR reference dipole calibraton
performeed in MVG USA using the COMOSAR test bench All calibratton resulrs are traceable to
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1 INTRODUCTION

This document contains a suummary of the reqmrements set forth by the IEEE 1523, FOC KDBs and

CEVIEC 62209 standards for reference dipoles nsed for SAR measirement svstem vahdations and

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

standards
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 2450 MHz EEFERENCE DIFOLE
Manufacturer MYV G
Model SID2450
Serial Number SN 0315 DI 2G450-332
Product Condition {new / nsed) Used

A vearly calibration interval is recommencded,

3 PRODUCT DESCRIPTION

3.1 GEMERAT INFORMATION

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

Figure 1 - MVG COMOUSAR Volidation Dipole
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4+ MEASUREMENT METHOD

The IEEE 1528, FOC KDBs and CELIEC 62209 standards provide requiements for reference
dipoles nsed for system validation measnvements.  The following measirements were performedd to
verify that the product complies with the fore menticned standards.

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validanon measurements and checks must have a renun loss of -20
dB or better. The return loss measurement shall be perfermed against a liquid filled flar phantom.
with the phanfom constructed as outlined m the fore mentioned standards

42 MECHANICAL REQUIREMENTS

The [EEE Std. 1523 and CEVIEC 62209 standards specify the mechanical components and
diensions of the valwlation dipeles, wilh the dupewsions Teguency aud phantom shell thickness
dependent. The COMOSAR test bench emplovs a 2 nun phantean shell thickaess thevefore the
dipoles sold for use with the COMOSAR test bench comply with the equiremeins set forth for a 2

mm phantom shell thickness.

) MEASUREMENT UNCERTAINTY

All vncertainties listed below represent an expanded wncertainty expressed at approximately the 93%
confidence level using a coverage factar of k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

51 RETURNIOSS

The following nncsmainies apply 1o the renmm loss measurement:

Frequency band Expanded Uncertainty on Return Loss

400-GO00NH=z 0.1dB

52 DIMENSION MEASUREMENT

The following micamaintes apply 1o the dimension measiremsns:

Length {mm) Expanded Uncertainty on Length
3-300 (.05 mm

53 VALIDATION MEASUREMENT

The guidelines owlined in the IEEE 1328, FCC KDBs, CENELEC EN30361 and CEIIEC 62209
standards were followed to generate the measurement uncertainry for validaticn measurements.
Scan Volume Expanded Uncertainty

le 203 %

-
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10g 20.1 %

6 CALIBRATION MEASUREMENT RESULTS

6.1 BETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency, MHz
350 M M0 MA 20 ME0 MM B0 BN 550

£11, 43

A0
TFrequency (MIIz) Return Loss (dB) Requirement (dIi) Impedance
2430 -18.15 -2 53,90+ 0.3 102

6.2 RETURN LOSS AND IMPEDANCE IN BODY TIQTID

Frequenoy. M-z
2330 300 00 R Zed] 2460 B0 EE0 2520 ERH

511, 48

0.-
Fregquency (MHz) Return Loss (dB) Requirement [(dB) Impedance
24350 2299 =20} 5760 -0.510

63 MECHANICAT DIMENSIONS

Frequency M-z L mirm b mm d mm

r\tqulr{d rmaasured rtqulrad reasured requirec maasured

anon A20.0 21 %5, 250,021 % 6.35 £1 %,

F--f:"l.’ &l
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A50 2900 £1 %, 166.7 £1 %, 6,35 1%,

Tal 176.0 21 %. 100.0 21 %, 63541 %,

B35 161.0 41 %, BRE£1% 36 +1%.

o 14300 11 %, B33 1% 3611 %

1450 801 +1%. SLT £1% 16 +1%

1500 B0.5 +1 %, SO0 £1 % 16 1%

1640 .01 % 45,7 £1 %, 36 +1%.

1750 75211 % 429 +1 % 16 t1%.

1800 TN+ AT AN EV SRS

1900 GE.0 +1 % W5e1% 16t1%

1950 fh.3 11 % RS 11 % 16 t1%

2000 B45 £1%. 75 £1% ETFSLT

2100 EL.0£1%. 157 £1% 16 £1%.

2300 G051 % F1b 1% 361 %,

2450 515 1% PASS 30 £1% PASS 36 1%, PASS
2e00 A8.5 £1 % 208 1% 36 1%,

3000 41,5 £1 %, 25,0 =1 %, 36 1%,

3500 370=1 % 26,4 =1 %, 300 £1 %,

L] 34,71 % 204 =1 %, 30+l %,

T VALIDATION MEASUREMENT

The [EEE Std. 1528, FCOC KDBs and CEVIEC 62209 standads state that the system validarion
measireients st be performed using a reference dipole meeting the fore mentioned return loss
and mechanical dimension requirements.  The validatior measnrement must be pertormed agamst a
liquid filled flar phantom. with the phantom constmicted as outlined in the fore mentioned standards.
Per the stindards, the dipole shall be posiuoned below e Lot of the phoon, vl the dipole
lengtl centered and parallel to the longest dimension of the flat phantom, with the top surface of the
dipole at the deseribed distance from the bottoa sirface of the phantoim

7.1 HEADLIQUID MEASUREMENT

“TI,IL::“"I Relative permittivity [£,] Conductvity [o] 5/m
reguired rreasured required measured
300 45.3+5 % 08T £5 %
450 435+5% 087 +5%
750 41.9+5% 080 £5 %
/15 415+5% AN +5 %
90n 415+5% NAT+5%
1450 40545 % L5 %
1500 404 £5 % (R ELY S
1640 402 £5% L31+5%
1750 40145 % L3T+5%
Page! W11
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| 100 4005% 140 £5 %

Tu0] 0014 % 1404 %,

Tuk] 0001 % 1404 %,

PN 0014 % 14004 %,

21 30,3 =5 % 149 25 3%

2300 30.5 25 % LT =5 %

2450 N2=0% FASS LA0=5% [ASS

PRANI AU 146 1Y%,

£ 8 4 £h % A5 %

1500 17O5% 19145%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CELTEC 62209 standards state that the syeremn validation measurements
shomld prodice the SAR walies shovwn below (For phantom flockness of 2 ), wathin the
uncertainty for the sysrem validatienn  All SAR values are nommalized to | W forward power. In
bracket, the measured SAR 1s given with the vsed mput power,

Sottware OPENSAFR V4
Fhantom Sk 2000 SAMTI
Frobe 5N 1811 EPG123
Liquud Head Liquid Values: eps” : 37,5 siama - 1.80
Distance berween dipole cenrer and liguid 100
Area sgan resofurion =B dv—mm
Zood Scan Resolision =S5 dy=>3mun/dz =51
Fregueeicy 450 MHz
Input power 10 dBm
Liquid Temperamre i*C
Lab Tenperature 12C
Lab Humidity 45 %
i 1. SAR [W/ke/W) 10 g SAR (W/kg/W)
I'lqllllN mizasured qul.lll'lﬂ RSN 2]
RO J.En 144
A30 A58 3.0
730 BAg 355
435 .5 622
Ll 10L% e
1451 EL 16
1500 3.5 162
1640 342 184
1750 6.4 19.3
1800 %4 0.1
Page: 811
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1900 9.7 0.5
"Gl EITEY iy
i} 211 11
KL 236 M4
1300 187 133
130 524 5373538 24 24421241
pLeal] i5.3 .G
il WL FLW)
EEN i} 6.1 iy
1700 674 M3

\ il

Bl
1L D
E
i im \‘\‘\
{11} \""'
La- --"-"_'_'_' i
R T
— s — i b
73 BODY LTIOUID MEASUREMENT
F":‘";:“ Ralative perimittivity £, Conductivity (7] 5/m
recuired measur=d required mesaured

150 GLY 5% QL8045 %
0] 58.7 15 % 0.09215%
] b 15 % 084 15 %
] B 2 UG 25
835 551 5% 007 5%
oo A 10% 25 %
s POYREY UG 5%
2150 51025 % 1305 %
k10 D3E LN 140025 %
il LLL A Th) A%
1500 53315 % 15215 %
2000 51.345% 152 45%
2100 537 45% 167 45%
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| 200 5295% L8145 %
LA AR Bkl T.9% %%, HEAS
PR ArarhH ER L1
EIKE] RN Y LR B 1)
3500 KV 33L=5%
3700 L= 3505 %
] 400 £10 4% T30 £l0%
LRI AR T LRI
Ll LE AR S LR Lhd 410 %
5500 AR5 +10 % 5SS +10%
GEOO A8.5 +10 % ET7+10%
GEOO 482 10 % E.O0 £10%
T4 SARMEASUREMENT RESULT WITH BODY LIOUID
Sottware OPENSAR V4
Fliangoimn 5N I0V0 SAMTI
Frobe 5N 1811 EPGI22
Liguid Body Liquid Valnes: eps’ - 55.2 sigma | .89
Dhstance between dipole center and Biqud 1000 man
Area sean resoharion dx=8mimn/dv==5mm
Zoon Scan Resolnion dx=5mn'dy=>mm' dz=5mm
Frequency 2450 MHz
Tuga pow =0 dlm
Liquid Temperane e
Lab Tongperanis 212C
I.ah Homidity 45 %%
"';“H"'“' 1 g SAR [W/kg W] 10 g SAR [W/kg/W]
measured measured
2450 S2.005.29) 24,09 [2.41)
7
‘“ i
il
551
[
Ba i Fom
| i ™
R 34 P
[
LR 04 | T |
n i = WIFAE OIRM A M |
el
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8 LIST OF EQUIFMENT

Equipment Summary Sheet

el s I
SAM Pharvom MVG SN-20/C9-SAMT1 rf;' % s iﬂjz‘;"- Mo cal
lcomosar TastBenen  vesion s hA :*:J'jlt‘;d Rics) :‘;ﬂﬂﬁi Ba: gal
Natwork Analyzsr Rh"d*;vic“'“""“ SN100132 02/2016 0202019
Callpers Carrera CALIPER-04 D1/2017 0172020
Reference Frobe MG EPG122 SN 1811 1012017 102018
Mulimeter Keithlzy 2000 1188656 01/2017 01/2020
Signal Senerator Agilent 244380 MYL5070581 012017 012020
pmiter | pemoconm | snoss | chacmrses ol chumczstrr o
Power Meter HP E4413A Us38261498 01/2017 0172020
Power Sensor HP ECP-E264A J537131460 01/2017 01/2020
e e I e e s
L‘E’u’:ﬁjﬁg’:nzg? Contra’ Company 150798832 1172017 1172020
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