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1. GENERAL CONDITIONS

1.1 This report only refers to the item that has undergone the test.

1.2 This report standalone does not constitute or imply by its own an approval of the

product by the certification Bodies or competent Authorities.

1.3 This document is only valid if complete; no partial reproduction can be made

without written approval of CCIC-SET

1.4 This report cannot be used partially or in full for publicity and/or promotional
purposes without previous written approval of CCIC-SET and the Accreditation

Bodies, if it applies.
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2. Administrative Date

2.1. Identification of the Responsible Testing Laboratory

Company Name: CCIC-SET

Department: EMC & RF Department

Address: Building 28/29, East of Shigu, Xili Industrial Zone, Xili Road,
Nanshan District, Shenzhen, Guangdong, China

Telephone: +86-755-26629676

Fax: +86-755-26627238

Responsible Test Lab
Managers:

Mr. Wu Li'an

2.2. ldentification of the Responsible Testing Location(s)
Company Name: CCIC-SET

Address: Building 28/29, East of Shigu, Xili Industrial Zone, Xili Road,
Nanshan District, Shenzhen, Guangdong, China

2.3. Organization Item

CCIC-SET Report No.: SET2017-12461
CCIC-SET Project Leader: Mr. Li Sixiong
CCIC-SET Responsible

e Mr. Wu Li'an
for accreditation scope:
Start of Testing: 2017-07-09
End of Testing: 2017-07-09

2.4. ldentification of Applicant

Company Name: VIA Technologies, Inc.

Address: 8F.,533 Zhongzheng Rd, Xindian Dist, New Taipei City
Taiwan

2.5. Identification of Manufacture

Company Name: VIA Technologies, Inc.

Address: 8F_,533 Zhongzheng Rd, Xindian Dist, New Taipei City
Taiwan

Notes: This data is based on the information by the applicant.
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3. Equipment Under Test (EUT)

3.1.ldentification of the Equipment under Test

Sample Name:

360°Panoramic VR Camera

Vpai 360-degree camera model C-2M,

Model Name: Vpai 360-degree camera model C-5M
Brand Name: VRCam
Support Band 2.4GHz WIFI(802.11b/g/n20/n40)
Test Band 2.4G WIFI
Development .
Stage Identical Prototype
Accessories Power Supply
Antenna type Inner Antenna
General Modulation mode | WIFI:DSSS, OFDM
description: ,
Hardware Version | VTS8675B1
Software Version Vpai 360-degree camera model C-2M: 0.6.3
Vpai 360-degree camera model C-5M: 0.7.0
Max. AV Power 16.70dBm
Report SAR Value | Body: 1.05 W/kg(Limit:1.6W/Kg, Omm distance)
Test result Pass
NOTE:

a. The above EUT's information was declared by manufacturer. Please refer to the
specifications or user's manual for more detailed description.
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4 Specific Absorption Rate (SAR)

4.1 Introduction

SAR is related to the rate at which energy is absorbed per unit mass in an object
exposed to a radio field. The SAR distribution in a biological body is complicated and is
usually carried out by experimental techniques or numerical modeling. The standard
recommends limits for two tiers of groups, occupational/controlled and general
population/uncontrolled, based on a person’s awareness and ability to exercise control over
his or her exposure. In general, occupational/controlled exposure limits are higher than the
limits for general population/uncontrolled.

5.2 SAR Definition

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

: [ (dWy _d|diV)
SAR= & 4
ar| adv

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

ol
SAR = C—;

ol

where C is the specific head capacity, OT is the temperature rise and ot the exposure

duration, or related to the electrical field in the tissue by
. |E[
sar= 2L

where 0o is the conductivity of the tissue, p is the mass density of the tissue and E is the
rms electrical field strength.

However for evaluating SAR of low power transmitter, electrical field measurement is
typically applied.

4.3 Phantoms

The phantom used for all tests i.e. for both system checks and device testing, was the
twin-headed "SAM Phantom", manufactured by SATIMO. The SAM twin phantom is a
fiberglass shell phantom with 2mm shell thickness (except the ear region, where shell
thickness increases to 6mm).

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

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

The device holder is designed to cope with the different positions given in the standard. It
has two scales for device rotation (with respect to the body axis) and device inclination (with
respect to the line between the ear reference points). The rotation centers for both scales is
the ear reference point (ERP). Thus the device needs no repositioning when changing the
angles.

Device holder
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4.5 Probe Specification

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

e.g., DGBE)
Calibration ISO/IEC 17025 calibration service available.
Frequency 700 MHz to 3 GHz;
Linearity: £ 0.5 dB (700 MHz to 3 GHz)
Directivity 1 0.25 dB in HSL (rotation around probe axis)
1 0.5 dB in tissue material (rotation normal to probe
axis)
Dynamic Range 1.5 uW/g to 100 mW/g;

Linearity: £ 0.5 dB

Dimensions Overall length: 330 mm (Tip: 20 mm)
Tip diameter: 5 mm
Distance from probe tip to dipole centers: <2.7 mm

Application General dosimetry up to 3 GHz
Dosimetry in strong gradient fields
Compliance tests of ZTE R341. R341 LTE USB
Modems

Compatibility COMOSAR

Isotropic E-Field Probe

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

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

DIPOLE SENSOR

HIGH-RESISTANCE LINES /
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5 OPERATIONAL CONDITIONS DURING TEST

5.1 Schematic Test Configuration

During SAR test, EUT was operating in Traffic Mode (Channel Allocated) at Normal
Voltage Condition. A communication link is set up with a System Simulator (SS) by air link,
and a call is established. The EUT was commanded to operate at maximum transmitting
power.

The EUT should use its internal transmitter. The antenna(s), battery and accessories
shall be those specified by the manufacturer. The EUT battery must be fully charged and
checked periodically during the test to ascertain uniform power output. If a wireless link was
used, the antenna connected to the output of the base station simulator shall be placed at
least 50 cm away from the handset.

The signal transmitted by the simulator to the antenna feeding point should be lower than
the output power level of the handset by at least 35 dB

5.2 SAR Measurement System

The SAR measurement system being used is the SATIMO system, the system is
controlled remotely from a PC, which contains the software to control the robot and data
acquisition equipment. The software also displays the data obtained from test scans.

In operation, the system first does an area (2D) scan at a fixed depth within the liquid
from the inside wall of the phantom. When the maximum SAR point has been found, the
system will then carry out a 3D scan centred at that point to determine volume averaged
SAR level.

5.2.1 Tissue Dielectric Parameters for Head and Body Phantoms

The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in
P1528 have been incorporated in the following table. These head parameters are derived
from planar layer models simulating the highest expected SAR for the dielectric properties
and tissue thickness Power drifts in a human head. Other head and body tissue parameters
that have not been specified in P1528 are derived from the tissue dielectric parameters
computed from the 4-Cole-Cole equations described in Reference [12] and extrapolated
according to the head parameters specified in P1528.
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Table 1: Recommended Dielectric Performance of Tissue

Ingredients Frequency (MHz)
(% by
weight ) 450 835 915 1900 2450 2600
Tissue Type | Head | Body | Head | Body Head Body | Head Body Head | Body | Head | Body
Water 38.56 | 51.16 | 41.46 | 524 41.05 56.0 54.9 404 62.7 73.2 | 55.24 | 64.49
Salt (Nacl) 3.95 1.49 1.45 1.4 1.35 0.76 0.18 0.5 0.5 0.04 0.5 0.024
Sugar 56.32 | 46.78 | 56.0 45.0 56.5 41.76 0.0 58.0 0.0 0.0 0.0 0.0
HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0 0.0 0.0
Bactericide 0.19 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0 0.0 0.0
Triton x-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 0.0 44 .45 | 32.25
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 44.92 0.0 0.0 26.7 0.0 26.7
Dielectric
4342 | 58.0 | 42.54 | 561 42.0 56.8 39.9 54.0 39.8 52.5 39.0 52.5
Constant
Conductivity
0.85 0.83 0.91 0.95 1.0 1.07 1.42 1.45 1.88 1.78 1.96 2.16
(s/m)
Table 2 Recommended Tissue Dielectric Parameters
Head Tissue Body Tissue
Frequency (MHz)
& o(S/m) & o(S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00
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5.2.2 Simulate liquid

For measurements against the phantom head, the “cheek” and “tilt” position on both the
left hand and the right hand sides of the phantom. For body-worn measurements, the EUT
was tested against flat phantom representing the user body. The EUT was put on in the belt
holder. Stimulate liquid that are used for testing at frequencies of GSM 850MHz/1900MHz, ,
which are made mainly of sugar, salt and water solutions may be left in the phantoms.

Table 3: Dielectric Performance of Body Tissue Simulating Liquid

Temperature: 23.2°C; Humidity: 64%;
/ Frequency Permittivity € Conductivity o (S/m)
Target value 2450MHz 52.7+5% 1.95+5%
2450MHz 52.56 1.94
Validation value 2412MHz 52.08 1.76
(2017-07-09) 2437MHz 52.45 1.85
2462MHz 52.61 1.96
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5.3 Results of validation testing

Prior to the assessment, the system validation kit was used to test whether the system
was operating within its specifications of +10%. The validation results are tabulated below.
And also the corresponding SAR plot is attached as well in the SAR plots files.

The following procedure, recommended for performing validation tests using box
phantoms is based on the procedures described in the IEEE standard P1528. Setup

according to the setup diagram below:
b4 I - ¥

AL Probe positioner

Tuning
alsment

- | FhtPhaniom

‘Signal
Ganoratar "X
At

With the SG and Amp and with directional coupler in place, set up the source signal at the
relevant frequency and use a power meter to measure the power at the end of the SMA
cable that you intend to connect to the balanced dipole. Adjust the SG to make this, say,
0.01W (10 dBm). If this level is too high to read directly with the power meter sensor, insert
a calibrated attenuator (e.g. 10 or 20 dB) and make a suitable correction to the power meter
reading.

Note 1: In this method, the directional coupler is used for monitoring rather than setting the exact feed
power level. If, however, the directional coupler is used for power measurement, you should
check the frequency range and power rating of the coupler and measure the coupling factor
(referred to output) at the test frequency using a VNA.

Note 2: Remember that the use of a 3dB attenuator (as shown in Figure 8.1 of P1528) means that you
need an RF amplifier of 2 times greater power for the same feed power. The other issue is the
cable length. You might get up to 1dB of loss per meter of cable, so the cable length after the
coupler needs to be quite short.

Note 3: For the validation testing done using CW signals, most power meters are suitable. However, if
you are measuring the output of a modulated signal from either a signal generator or a handset,
you must ensure that the power meter correctly reads the modulated signals.

The measured 1-gram averaged SAR values of the device against the phantom are
provided in Tables 5 and Table 6. The humidity and ambient temperature of test facility
were 64% and 23.2°C respectively. The body phantom were full of the body tissue
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simulating liquid. The EUT was supplied with full-charged battery for each measurement.
The distance between the back of the EUT and the bottom of the flat phantom is 10 mm
(taking into account of the IEEE 1528 and the place of the antenna).

Table 4: Body SAR system validation (1g)

Frequenc Duty cvele Target value Test value (W/kg)
anensy ey (Wikg) 10 mW W
2450MHz(2017-07-09) 1:1 52.66+10% 0.5246 52.46

* Note: Target value was referring to the measured value in the calibration certificate of reference dipole.
Note: All SAR values are normalized to 1W forward power.
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5.4 SAR measurement procedure
The SAR test against the head phantom was carried out as follow:

[ Preparation of System J

\\/
4 3\
Operational Mode Measurement 6.6.3
Vs ) ) | Reference Measurement (Step 1) |
( / Configuration ¥
l | Area Scan (Step 2} |
. / v
~_ H| Zoom Scan (Step 3) |
r N \J
| Left Right | Reference Measurement (Step 4) |
v
Cheek 15° tilted Peak in cube?
\‘/ NO
(N J Shift YES
- ] cube
—— center
Measurement 6.6.3 Al primary and
at center frequency secondary peaks
tested?
NO
~ =
~— Select
ext YES
. s All tests of L peak ' )
~ S Step 1 done?
NO

<> ves

Determination of the worst-
case configuration AND all
configurations with less than
-3dB of applicable limits

Frequency A
Lower Upper L)
N
v

(Measurement 6.6.3 ]

Worst-case NO
configuration AND all J
configurations of less <> > J
than -3dB of applicable

limit tested?

YES
[ Determination of maximum ]

Establish a call with the maximum output power with a base station simulator, the
connection between the EUT and the base station simulator is established via air interface.

After an area scan has been done at a fixed distance of 2mm from the surface of the
phantom on the source side, a 3D scan is set up around the location of the maximum spot
SAR. First, a point within the scan area is visited by the probe and a SAR reading taken at
the start of testing. At the end of testing, the probe is returned to the same point and a
second reading is taken. Comparison between these start and end readings enables the
power drift during measurement to be assessed.

Above is the scanning procedure flow chart and table from the IEEEp1528 standard.
This is the procedure for which all compliant testing should be carried out to ensure that all
variations of the device position and transmission behavior are tested.
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6 CHARACTERISTICS OF THE TEST

6.1 Applicable Limit Regulations
47CFR § 2.1093- Radiofrequency Radiation Exposure Evaluation: Portable Devices;

RSS-102 Issue 5, March 2015,Radio Frequency (RF) Exposure Compliance of Radio
communication Apparatus (All Frequency Bands)

6.2 Applicable Measurement Standards
The Specific Absorption Rate (SAR) testing specification, method, and procedure for this

is in accordance with the following standards:

FCC 47 CFR Part2 (2.1093)

ANSI/IEEE C95.1-1992

IEEE 1528-2013

IEC62209-2:2010

FCC KDB 248227 D01 802.11 Wi-Fi SAR v02r02

FCC KDB 447498 D01 v06 General RF Exposure Guidance

FCC KDB 648474 D04 v01r03 Handset SAR

FCC KDB 865664 D01 v01r04 SAR Measurement 100MHz to 6GHz

FCC KDB 865664 D02 v01r02 SAR Exposure Reporting

7 LABORATORY ENVIRONMENTS
The Ambient Conditions during SAR Test

Temperature Min. =22 °C, Max. =25 C
Atmospheric pressure Min.=86 kPa, Max.=106 kPa
Relative humidity Min. = 45%, Max. = 75%
Ground system resistance <05 Q

Ambient noise is checked and found very low and in compliance with requirement of standards. Reflection
of surrounding objects is minimized and in compliance with requirement of standards.

CCIC-SET/T-I (00) Page 16 of 54




i

Report No. SET2017-12461

8. Conducted RF Output Power

2.4GHz WIFI Conducted Power

PE(E e Conducted Conducted
Mode Channel/Freq.(MHz)
(Mbps) Power(PK) Power(AV)
1(2412) 1 18.68 15.80
802.11b 6(2437) 1 18.99 16.19
11(2462) 1 19.20 16.37
1(2412) 6 20.07 16.01
802.11g 6(2437) 6 20.45 16.21
11(2462) 6 20.70 16.66
1(2412) MCSO 20.17 16.10
802.11n(HT20) 6(2437) MCSO 20.46 16.27
11(2462) MCSO 20.70 16.70
3(2422) MCSO 20.70 15.56
802.11n(HT40) 6(2437) MCSO 20.91 15.99
9(2452) MCSO 20.96 16.07
8.2. Scaling Factor calculation
AV Output Tune up Power in Scalin
Operation Mode Channel Power(dgm) tolerarr:ce(dBm) FactosrJ
1 15.80 15.5+1.0 1.175
WIFI1 802.11b 6 16.19 15.5+1.0 1.074
11 16.37 15.5+1.0 1.030

CCIC-SET/T-I (00)
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8.2 Exposure condition

Antenna Location: Edge A
WIFI ANT
oo
Edge D
Antenna-to-User (Edge Side) distance (mm):
Antenna Front Back Edge A Edge B Edge C Edge D
WIFI Antenna 6 6 2 3 900 3
The Body SAR measurement positions of each band are as below:
Antenna Front Back Edge A Edge B Edge C Edge D
WIFI Antenna Yes Yes Yes Yes No Yes
Body-Support

Note: According to KDB 447498, Edge D, SAR is not required.
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9 TEST RESULTS

9.1 Summary of SAR Measurement Results
SAR Values of WIFI 802.11b

Temperature: 23.0~23.5°C, humidity: 62~64%.
Channel SAR(W/KQg), 1.6 (1g average) Plot
Test Positions [Frequency SAR Scaled Scaled

(MHz) ~ | (WiKg), 1g | Factor | SARWIKg)1g | N°

Face Upward 6/2437 0.325 1.074 0.35 --

Back Upward 6/2437 0.364 1.074 0.39 -

Hotspot 6/2437 0.940 1.074 1.01 1

(10mm Edge A 1/2412 0.895 1.175 1.05 -

Separation) 11/2462 0.912 1.030 0.94 --

Edge B 6/2437 0.234 1.074 0.25 -

Edge D 6/2437 0.451 1.074 0.48 -

Note: .

1. When the 1-g SAR for the mid-band channel or the channel with the highest output power satisfy the
following conditions, testing of the other channels in the band is not required. (Per KDB 447498 D01
General RF Exposure Guidance v06)

*» < 0.8 W/kg, when the transmission band is < 100 MHz

* < 0.6 W/kg, when the transmission band is between 100 MHz and 200 MHz

* < 0.4 W/kg, when the transmission band is = 200 MHz

OFDM SAR evaluation

Channel DSSS AV Max DSSS SAR OFDM AV Max OFDM SAR
power(dBm) value(W/kg) power(dBm) value(W/kg)
Low Channel 15.80 1.05 16.10 1.13

Note: OFDM evaluation SAR less than 1.2W/kg, so no OFDM SAR was required
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10 Measurement Uncertainty

] . Standard | Degree of
] Uncertainty | Probability ) )
No. Uncertainty Component |Type S k ci Uncertainty | freedom
Value (%) | Distribution . )
(%) ui(%) |Veff orvi
Measurement System
1 — Probe Calibration B 5.8 N 1 1 5.8 o0
2 — Axial isotropy B 35 R V3 05 1.43 %
3 | —Hemispherical Isotropy B 5.9 R J3 0.5 2.41 %
4 - Boundary Effect B 1 R NE) 1 0.58 %
5 ~ Linearity B 47 R V3 1 2.71 )
6 | - System Detection Limits B 1.0 R V3 1 0.58 %
7 Modulation response B 3 N 1 1 3.00
8 — Readout Electronics B 0.5 N 1 1 0.50 Y
9 — Response Time B 1.4 R V3 1 0.81 %
10 ~ Integration Time B 3.0 R V3 1 1.73 %
11 | —RF Ambient Conditions B 3.0 R V3 1 1.73 %
— Probe Position Mechanical
12 B 1.4 R \/§ 1 0.81 0
tolerance
— Probe Position with
13 B 1.4 R \/§ 1 0.81 0
respect to Phantom Shell
— Extrapolation,
Interpolation and Integration
14 P 9 B 23 R \/§ 1 1.33 0
Algorithms for Max. SAR
evaluation
Uncertainties of the DUT

15 — Position of the DUT A 26 N J3 1 26 5
16 ~ Holder of the DUT A 3 N NE) 1 3.0 5

CCIC-SET/T-I (00)
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— Output Power Variation
17 B 5.0 R J3
—SAR drift measurement

1 2.89 c0

Phantom and Tissue Parameters

—Phantom
18 Uncertainty(shape and B 4 R \/§ 1 2.31 0

thickness tolerances)

Uncertainty in SAR
19 correction for deviation(in B 2 N 1 1 2.00
permittivity and conductivity)

— Liquid Conductivity Target
20 B 25 R
—tolerance

oy

0.6 1.95 c0

— Liquid Conductivity

oy

21 ] B 4 N 0.92 9
—measurement Uncertainty)
— Liquid Permittivity Target
22 . y1arg B 2.5 R \/§ 0.6 1.95 0
tolerance

— Liquid Permittivity
23 B 5 N
—measurement uncertainty

@
o
8

Combined Standard Uncertainty RSS 10.63

Expanded uncertainty

(Confidence interval of 95 %)

K=2 21.26

System Check Uncertainty

) . Standard | Degree of
) Uncertainty | Probability ] ]
No. Uncertainty Component |Type S k Ci Uncertainty | freedom
Value (%) | Distribution ) ]
(%) ui(%) |Veff orvi
Measurement System
1 — Probe Calibration B 5.8 N 1 1 5.8 Y
2 — Axial isotropy B 3.5 R V3 0.5 1.43 %
3 | —Hemispherical Isotropy | B 5.9 R J3 | o5 2.41 )
4 — Boundary Effect B 1 R J3 1 0.58 %
5 — Linearity B 4.7 R J3 1 2.71 %
6 — System Detection Limits B 1 R \/§ 1 0.58 0
7 Modulation response B 0 N 1 1 0.00

CCIC-SET/T-I (00) Page 21 of 54
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&
8 — Readout Electronics 0.5 N 1 1 0.50 0
9 — Response Time 0.00 R NE) 1 0.00 %
10 — Integration Time 1.4 R \/5 1 0.81 0
1 — RF Ambient Conditions 3.0 R J3 1 1.73 0
— Probe Position Mechanical
12 1.4 R \/§ 1 0.81 Y
tolerance
— Probe Position with respect
13 P 1.4 R \/§ 1 0.81 g
to Phantom Shell
— Extrapolation, Interpolation
14 | and Integration Algorithms for 23 R \/§ 1 1.33 0
Max. SAR evaluation
Uncertainties of the DUT
Deviation of experimental
15 source from numberical 4 N 1 1 4.00 5
source
Input Power and SAR drift
16 P 5 R V3 1 2.89 5
measurement
Dipole Axis to Liquid
17 2 R 1 1.2 g
Distance \/5
hantom and Tissue Parameters
—Phantom
18 Uncertainty(shape and 4 R \/§ 1 2.31 o
thickness tolerances)
Uncertainty in SAR correction
19 for deviation(in permittivity 2 N 1 1 2.00
and conductivity)
— Liquid Conductivity Target
20 a y e 25 R \/§ 0.6 1.95 Y
—tolerance
— Liquid Conductivit
21 a Y 4 N \/§ 1 0.92 9
—measurement Uncertainty)
— Liquid Permittivity Target
22 d y1an 25 R \/§ 0.6 1.95 0
tolerance
— Liquid Permittivit
23 a Y 5 N V3 1 1.15 )
—measurement uncertainty
Combined Standard Uncertainty RSS 10.15
Expanded uncertainty
) ] K=2 20.29
(Confidence interval of 95 %)

CCIC-SET/T-I (00)
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11 MAIN TEST INSTRUMENTS

EQUIPMENT TYPE Series No. Calll)bartae;uon CaFl)lzrriaot(ljon
System Simulator CMW500 130805 2016/08/11 1 Year
SAR Probe SATIMO SN43/13 EP166 2016/08/10 1 Year
Dipole S1D2450 SN09/13 DIP2G450-220 2014/08/28 3 Year
Vector Network Analyzer Z\VB8 A0802530 2017/06/08 1 Year
Signal Generator SMR27 A0304219 2017/06/08 1 Year
Power Meter NRP2 A140401673 2017/03/09 1 Year
Power Sensor NPR-Z11 1138.3004.02-114072-nq 2017/03/09 1 Year
Amplifier Nucletudes 143060 2017/03/09 1 Year
Directional Coupler DC6180A 305827 2017/03/09 1 Year
Power Meter NRVS A0802531 2017/03/09 1 Year
Power Sensor NRV-Z4 100069 2017/03/09 1 Year
Multimeter Keithley-2000 4014020 2017/03/09 1 Year
Thermometer Proskit 20130806092 2017/03/05 1 Year

CCIC-SET/T-I (00)
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ANNEX A
of
CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2017-12461

360°Panoramic VR Camera
Type Name: Vpai 360-degree camera model C-2M

Vpai 360-degree camera model C-5M

Hardware Version: VTS8675B1
Software Version: Vpai 360-degree camera model C-2M: 0.6.3
Vpai 360-degree camera model C-5M: 0.7.0

TEST SETUP

This Annex consists of 1 pages

Date of Report: 2017-07-14
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Photo 2: Edge A (Omm)

Photo 3: Back Side (Omm)

Photo 4: Edge B (Omm)

Photo 4: Edge D (Omm)

Photo 5: face up side (Omm)

CCIC-SET/T-I (00)
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ANNEX B
of
CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2017-12461

360°Panoramic VR Camera

Type Name: Vpai 360-degree camera model C-2M
Vpai 360-degree camera model C-5M

Hardware Version: VTS8675B1

Software Version:

Sample Photographs

This Annex consists of 2 page

Date of Report: 2017-07-14
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1. Appearance
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ANNEX C
of
CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2017-12461

360°Panoramic VR Camera

Type Name: Vpai 360-degree camera model C-2M

Vpai 360-degree camera model C-5M

Hardware Version: VTS8675B1
Software Version: Vpai 360-degree camera model C-2M: 0.6.3
Vpai 360-degree camera model C-5M: 0.7.0

System Performance Check Data and Highest SAR Plots

This Annex consists of 4 pages

Date of Report: 2017-07-14
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Type: Validation measurement
Avrea scan resolution: dx=8mm,dy=8mm

Date of measurement; 09/07/2017
Measurement duration: 22 minutes 23seconds

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm

System Performance Check (Body, 2450MHz)

A. Experimental conditions.
Phantom File dx=8mm dy=8mm
Phantom 5x5x7,dx=8mm dy=8mm dz=5mm
Device Position Dipole
Band 2450MHz
Channels
Signal cw

B. SAR Measurement Results

Band SAR
E-Field Probe SATIMO SN_04/13_EP166

Frequency (MHz) 2450
Relative permittivity (real part) 52.58
Relative permittivity 14.27
Conductivity (S/m) 1.96
Power drift (%0) -0.33

Ambient Temperature: 22.2°C

Liquid Temperature: 22.5°C
ConvF: 5.09
Duty factor: 1:1

SURFACE SAR VOLUME SAR

W | Ganend

o 1 tmd T T )

Maximum location: X=-1.00, Y=0.00
SAR 10g (W/Kg) 0.248314
SAR 1g (W/Kqg) 0.526547

CCIC-SET/T-1 (00)
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Z (mm) 0.00 4.00 8.00 12.00 16.00
SAR (W/KQg) 0.9815 0.5861 0.3481 0.2033 0.1266
1.0-
0.8
E"n.a
=
204 \.\
-
0.2 ]
0.1- T |
o2 B 8 10 12 14 16 18 20 22 24
T fmm)
3D screen shot Hot spot position
\

CCIC-SET/T-1 (00)
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Plot 1: WIFI 802.11b, Back Middle

Type: Phone measurement

Date of measurement: 09/07/2017
Measurement duration: 22 minutes 23 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Back
Band Wifi 802.11b
Channels 2437
Signal DSSS (Duty cycle: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 6
Relative permittivity (real part) 52.58
Relative permittivity (imaginary part) 13.17
Conductivity (S/m) 1.96
Variation (%0) -0.61
ConvF: 5.43
SURFACE SAR VOLUME SAR

I

=150 T T T Ly

W | g Tt o) s %) b
I

[=am I fam) |17 T (an}

Maximum location; X=-18.00, Y=-12.00
SAR Peak: 1.58 W/kg

SAR 10g (W/Kg)

0.521159

SAR1g (W/Kg)

0.939564

CCIC-SET/T-1 (00)
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Z [mm)

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 1.5636 0.9980 0.5630 0.3312 0.2153
1.6-
1.4
1.2 \\
10
=
0.8
25 L
v1 0.6 o
0.4 H“'H
[
[,
I:l'l_l "'1-‘-_. 1
0 7 4 B & 10 17 14 16 18 20 27 24 2B 25 30

3D screen shot

Hot spot position

/
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ANNEX D
of
CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2017-12461

360°Panoramic VR Camera

Type Name: Vpai 360-degree camera model C-2M
Vpai 360-degree camera model C-5M

Hardware Version: VTS8675B1
Software Version: Vpai 360-degree camera model C-2M: 0.6.3
Vpai 360-degree camera model C-5M: 0.7.0

Calibration Certificate of Probe and Dipoles

This Annex consists of 22 pages

Date of Report: 2017-07-14
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Probe Calibration Certificate

SATIVIO

T ITRCTDWWEIFE WIS ION CXNTOanTy

COMOSAR E-Field Probe Calibration Report

Eef: ACR 2271514 SATT A

CCIC SOUTHERN ELECTRONIC PRODUCT
TESTING (SHENZHEN) CO., LTD

ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN

SHENZHEN, P.R. CHINA (POST CODE:518033)

SATIMO COMOSAR DOSIMETRIC E-FIEL.D PROBE
SERTAT NO.: SN 04/13 EP166

Calibrated at SATINMO USN
2105 Barrett Park Dr. - KEennesaw , GA 30144

A e,
L, \'\._v’j et
T R
g e
T z
g g, Yy 1
T P .:\‘* ACCREDITED
o "
(TN Brlkrategn CERT Era

08/10/2016

SLmmarp:

This documert presents the method and remalts fom an acecredited COMDE AR Dosnretae E-Field
Piobe calibration perfiormed in SATIMO US4 using the CALISAR f CALIBAIE testbench foruse
with a SATIMO COMOSAR sywtem only. All calbrabiom resalts are taceable to nabonal
metroloz v institatons.
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COMOSAR E-FIELD PROBE CALIBERATION REFORT

Bef: ACE 23T 1514 SATTIA

SATIMOD
Neme Fucton Date Hgature
Frapared by : JTérdme LTTC Product Ianager =117201a8 ==
Cheched by : Térdme LUTC Prodhact Idanager 21172014 T
Approved by Kim RUTKOWSEI Quaality Managet 21172014
Customer Name
CCIC 30UTHERN
ELECTRONIC
o T e PRODUICT
Distrilntion TESTING
(BHEWZHEN) Ca,
Ltd
Issue Date Modifications
& al1/201a Iritial release

Page: 20

This docwnens shallnoe be peprp duced, exceptin full ov I pad, Witkowsshe wedtton apprral of Sd TR
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COMOSAR E FIELD PROBE CALIERATION REFOR T Ref: ACR 227 .15 14 SATTLA
SATIVIO

TABLE OF CONTENTS

i iBewiee:Tnder Testiianinnranmiiisaniiinaspiinasainnsmanssaisasd
2 SPretactillesctiption: skl anai i rinrrmnnarend

21 General Inform ation 4
3 e Bt et Y e O s v i e i S P TR B e B B T

3l Lineatity

3.2 Sensitivity

3.3 Loarer Detection Limit

34 Isotropr
3.5 Boundary Effect

[T I T I T I, B 9

4 chleasurementThcettdinbpcrsmmnasrarainai il namrindreD
5 Calibration Measarement Besults. B

51 Sensitivity in air

5.2 Litneatity

53 Sensitivity in liquid

[ RS ! B =

5.4 Isotropr

6 Listof Eaudpetierib oo e e D
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COMOSAR E-FIELD FPROBE CALTERATION REPORT

Bef: ACE 23T 1514 SATTIA

SATIMID
1 DEVICE UNDER TEST
Device Under Test

Devwice Type COMOZAR DOSIMETRIC E FIELD PREOEBE

Mamafacturer Satimo

Model SaES

derial Muanber aH 04415 EFlaa

Product © ondition (new S uged) Uzed

Frequency Range of Probe 0.7 GHz-3GH=

Fesistance of Three Dipoles at C ormector Dipaole 1: B1=0.231 M2
Dipole 2: R2=0.225 M2
Dipole 3: B3=0225 M

A weatly calibration interval iz recomm ended.

2 PRODUCT DESCRIPTION

21 GEWNERAL INFORMATION

Satimo’s COMOSAR E field Probhes are built in accordance to the IEEE 13528, OET 63 Bulletin

and CELTEC 62209 standards.

Figure 1 — Satimo COMOSAR Dosimetric B field Dipole

Probe Length 330 mum
L ength of Individual Dipoles 4.5 mm
Marimum external diameter 2 min
Probe Tip External Diam eter 5 mm
Distance between dipoles / probe extremity | 2.7 mm

3 MEASUREMENT METHOD

The IEEE 1528, OFET 63 Bulletin C, CENELEC EN30361 and CELIEC 62209 standards provide
tecomm etided practices for the probe calibrations, including the performatice characteristics of
interest atd m ethods by which to assess their affect All calibrations £ measurem ents perform ed meet

the fore mentioned standards.

3.1 LINEARITY

The evaluationn of the linearity was done in free space using the waveguide, petforming a power
sweep to cover the 3AR range 0.01Wke to 100Wk g

Page: F0
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SATIMIO COMOSAR E FIELD PROBE CALIBRATION REPOR T Fef: ACE 2715 14 S ATTIA

3.2 BEMEITIVITY

The sensitivity factors of the three dipoles were determined using a two step calibration method Car
and tissue simdlating ligua d) veing waveguides as outlined in the standards,

33 LOWER DETECTION LILIT

The lower detection litnit was assessed using the same measwement set up as used for the linearity
measwement The required lower detection limitis 10 mWkg,

34 IBOTROPY

The axid isotropy was evaluated by exposing the probe to a referenice wave from a standard dipole
with the dipole mounted wnder the flat phantom in the test configuration mggested for system
validations and checks. The probe was rotated alongits moain axis from 0 - 360 degrees in 15 degree
stepps. The hemispherical isotropy is determined by inserting the probe in a thin plastic box filled
with tissue-ecpdvalent liguid, with the plastic box ilhaminated with the fields from a half wave dipole.
The dipole is rotated about it axis (071807 in 15° increments. At each step the probe is rotated
about its axis (073607,

3.3 BOUNDARY EFFECT

The boundary effect iz defined as the deviation between the SARE meamaed data and the expected
exponettial decay in the ligquid when the probe is ariented normoal to the interface. To evaluate this
effect, the liguid filled fla phantom iz exposed to fields from either a reference dipole or waveguide.
With the probe normal to the phadom swface, the peak spatial average AR iz measured and
compated to the analytical value at the suface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEEE 1328, OET 63 Bulletin ©, CENELEC EN50361 and CEI/IEC
62209 standards were followed to generate the measwrement uncertainty associated with an E-field
probe calibration using the wavegudde teclrdgue. A1l uncertainties listed below represent an
expanded uncertainty expressed at approxim ately the 23% confidence lewel using a coverage factor
of k=2, traceable to the Irdernati cnally Accepted Guides to Measarem ent Uncertainty.

Uncertaimty analyzis of the prob e calhration mwaveguide
Uncertaindy Pmhahbiliy e S Standard
ERROR SOURCE § S e Divisor i St it
Tneident or fraward power 3 00% Fectangnlar JB | 1 172324
Reflected power 300% Rectangular JZ | 1 1.732%
Liquid condustivity 500% Fectangalar 3 | 1 2887%
Tl et 4005 Rl i | 1 23094
Field homogensity 300% Fectangalar W3 | 1 1.732%
Field prebe positioring 500% Rectangular S5 | 1 BRI
Field probe linearity 300% Rectangular 5 | 1 1.732%
Page: ¥9
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COMOSAR E-FIELD FROBE CALIBRATIONREPORT

Baf: ACEDIT 1514 SATTTA

SATIMID
Combined standand uneeriaindy 5.831%
Expanded uncertaimty
Q5 % comfidence lewel k=2 12

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liguid Temperatire 212
Lab Temperature 21 =C
L ab Humidity 45 %
51 ZBENSITIVITY IN AIR
Mormzx dipole | Hormy dipole | Hormz dipole
1 UV AT )™ | 2 (uv AV o™ | 3 (v A7 im0 ™)
8.57 4.83 .15
DCFE dipole 1 | DCP dipole2 | DCP dipole 3
im0 V) rmi
o2 a0 25

Calibration cwrves ei=fV ) (i=1,2,3) allow to obtain H-field walue using the formoda:

E=\&"+E +5&"

Calibration curves

1025~
b=t
- FE

a0 - = #
E :w-*"
% EO0 - p
- ]
i 40— =
L B P'__;;::‘:

200- ; '

,ﬁ
1-¥ ]
0.0 01 nz2 0.3 o4 05 0e 07
Woitage [V]
Page: &9

Dipale 1
Dipale 2
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SATINMIO

532 LINEARITY

Linearity

1.00-p
0.75
0.50-
0.25-
01~ [ bttt 4= ottt
0.25-
050
0.75

-1.00-) i i i i [
o B0 100 150 200 250 300 350 400 458

E-Field [V/m]

Lirearity Error [dB]

Linearity: 0+/~1.55% (+/-0.0/dEB]

33 ZENZITIVITY IW LICTID

Ligmd Frequency Permitheby Erslon (5 fm) C ol

(MH= +/-

100MH=)
HLE50 835 4320 0.ee ]
ELES0 835 5345 0.5 581
HL200 Q00 4347 0.5 534
BEL200 Q00 5663 1.08 555
HL1200 1200 4130 1.32 475
EL1=00 1200 5327 1.51 406
HL1300 1900 4109 1.42 535
EL1%00 1900 5420 1.54 543
HILI000 2000 3973 1.43 481
BL2000 2000 5390 1.53 495
HLI450 2430 3905 1.7 493
EL2450 2430 5198 1.53 509
HLI&00 2600 3835 1.52 508
BL2I&00 2600 5182 119 534

LOWER DETECTION LIMIT: TmWikg

Page: &8
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COMOSAR E FIELD FROBE CALIBRATION REPOR T Ref: ACR2X7.15.14 SATTLA

SATIVMIO

3.4 ISOTEOPY

HL900 MHz=
- Axial isotropry: 0.04 dB
- Hemispherical isotropys 0.07 dB
IS RNy LTS
i
W 7
o
HL1800 MH=
- Axial isotr op 0.05 4B
- Hemispherical isotropyn 0.07 dB
ISRy s
=
- z
Papge: &0
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COMOSAR E-FIELD FROBE CALIERATION REFORT

SATIMOD

Ref: ACE 227 1914 SATTIA

6 LIST OF EQUIPMENT

Equipment Summary

=h

eet

Directional Coupler

Equip ment Manufacturer / Current Next Calihration
A Identification Mo. Q
Description Model en AUOM N0 calibration Date Date
Flat P hantom Satimo Sh2oRoany | Faded, Noesl  vaiidsted. b ool
Fequired . Fecjuired.
: alidated. Mo cal aliclat ed. Mo cal
COMOEAR Test Bench “ersion 3 & Fequired ey uired.
Network Analyzer Rhudeiimmrz SN100132 0212016 02/2014
Reference F robe Satima EF 94 Sp 3703 1002015 1002016
M ultim eter Keithley 2000 11 G5656 1252013 1202016
Signal Generatar Agilent E44 35 M Y4807 0551 1202013 1202016
: Charaderized prior to [Charader=ed prior to
AmiHnzE FEShER DTN ALRAG test. Mo cal required. [test. Mo cal required.
P owver Meter HF Ed441352 LUS35261495 1202013 1202016
Power Sensar HP ECP E 264 U=37151460 1202013 1202016
Charaderized prior to [Charadternzed prior to
Marda 4216-20 01356 test. Mo cal recuired.

test. Mo cal reguired.

W aveguide Mega Industries | 069 Y7-158-13.71 2 [“Bldated. Mo cal clidatesl. T el
Fequired . required.

Waveguide Transtion | Mega Industries | DEQY7-158-13-70q [Fodated. Mo cal atilat e Mool
Fequired . required.

aveguide Termination| Mega Industries | DBDY7-158-13.70¢ ["oldated. Nocal — Malidated. No cal
Fequired . Fequired.

Temperalure THUMIENY ¢ ontral Com pany 11-561-9 72016 712019
Page: &9
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SID 2450 Dipole Calibration Certificate

s

L SATIMO
;- l ﬁ_;M E-'. The2 reirawane Asion rompEry
ﬁ FE . W z
m 8 | :
S

5 ﬁ—_-! !. F .
.ﬁ:E a:_'-.- L8 SAR Reference Dipole Calibration Report
| i .

oy b
oken e G
= %:"‘ = .I: !
4 li I G Bel: ACR.240.6.14.5ATLLA
P AR
P e
e R
MR

xR
o
i 'lws!“m
i:llﬁh_l | CCIC SOUTHERN ELECTRONIC PRODUCT
iR TESTING (SHENZHEN) CO., LTD
| & I | ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
e TOWN

L SHENZHEN, P.R. CHINA (POST CODE:518055)
__:'_l__"!i_ﬂ SATIMO COMOSAR REFERENCE DIPOLE
Fam FREQUENCY: 2450 MHZ
Hﬁliﬁ SERIAL NO.: 5N 09/13 DIP2 04541—210
“a!"i-__- (.‘.:llihr:ﬂlslzl al SATIMO LS

* i 2105 Barrcil Park Dr. - Kennesaw, GA 30044

£k ‘“S‘E"ﬁ‘f
P o814

Ly
el BB —
i A E SLmmmn;
(i m i —
& :‘ ¥ F‘_ | béf'.l-" Ihis docament presants Le nethed and resulis frore an acerediiad SAR referznce -;.i|:-c:-|-|= calthrition
| . !‘ i, = I S8 [ perfarmed in SATIMO USA osing the COMOSAR e beneh.  All ealibration resules are eaccable
Bx i IP - T L | b il melrolagy ITIESHTTTRISITES
PR EE

R
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—C:

SAR ROFERENCE MIPOLE CALIBRATION REFORT Al AUH A0 TLBAT.LA
SATINMO

Mt

Function LDiire Sigrerivire

Frepoared v Jérhme [ Froduct Manuger B20:2m4

Prowd uet Munsger £29/2014
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SAK HEFERENCE DIPOLE CALIBRATION REPORT Il: ACR 2405 14 SATULA

SATIMIO

1 INTRODUCTION

This document containg a sunumary of the requirements set forth by the IEEE 1328, OF 1 65 Bulletin
Cand CEVIEC 62204 standards for referenee dipoles used for SAR messurement system validedons
and the measurements that were perlformed oowverily that the prodoct complies with the fore

mienlioned stangdards,

2 DEVICE UNDER TEST

Device Under Test

Device Tvpe | COMOSAR 2450 M11x REFTRENCE DIFOLE
Manutacturer | Satimo
Model | §1D2450
Serinl Nurmher SN (19i13 DIP2CL50-220

Product Condition [new / :13;‘.:]_] _ 1150 -

A yearly calibration interval is recommended

4 PRODUCT DESCRIFTION

il GENERAT INFORMATION

Satima’s COMOSAR Yalidation Dipales are built in accordaince to the IEEER 1528, OF T 65 Bulletin
Coand CELIRC 2209 standards,  The produet 18 designed for ese with the COMOSAR test bench
only,
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Figure 1 - Satimo COMOSAR ) m'r:l'u."rrir J'Jr,JrJ.L

Porga: 4411
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4 MEASUREMENT METHOD

The IEEE 1528 OEL 03 Bulletin C and CEFTEC 62709 siandarcds provide requirements Tor
reference dipoles vsed for system vabdation messurements. The fllowing measuremenls were
performed to verify fthat the product complies with the [ore mentioned standands.

4.1 RETURM T.O¥S REOUHREMENTS

The dipole used for SALR system validation measurements and checks must have a return loss of <20
Al or better. The return Jozs measurement shall be performed againat a Hquid flled flat phantom,
with the phantom constuctad as outlined in the fone mentioned seandunds,

42 VECHANICAL REQUIREMENTS

The IEEE Sul 1328 oand CLEFIEC 622049 standards specify the mechanical components and
dinensions ol the validation dipoles, wita the dimensions frequency and phantom shell thickness
dependent.  The COMUSAR test beneh employs o 2 mm phantom shell thickness therefore the
dipalzs aold for wse with the COMOSAR st hench comply with the reguirementys sz forth fora 2
mm phantom shell thickness,

] MEASUREMENT UNCERTAINTY

Al nnecrtaintics listed below represent an expanded imeeraingy sxpressed at approximately the 95%
confidenee level using a covernge Gotor ol k2, traceable o the Internationally Accepted Guides o
Mlensurement Uneerainty,

51 RETLRM LOSS

The tollowing uncertainties apply o the refurn loss measuremant:

Frequency hand Fapanded Uncertainty on Return Lass

SO0-GO00MT T {11 dR

5.2 TMMENSION MEASUREMENT

T Colfoweinng wocerbain e apply o e dimeosion messw2menls,

Length {mim) - Expanded Uncertainty on Lengih
i 3 - 3t .05 mm

53 VALIDATION MEASUREMENT

‘The guidelines ovtlined in the IEEE 1528, OFT &5 Bulletin O, CENMELEC ENAN3A1 gnd CEVTEC
2300 standards were  (ollowed w0 penerale the messurement  uncertainty  lor validation

mesITETEnls,
| Sean Volome Expanded Uncertainty
: Tz 303 %
10z 201 %
Fige: 31

Vg cvnemror SR e e reprnaoedl creend i R o an e withauy e wechen aperavad af S T
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6 CALIBRATION MEASUREMENT RESULTS
f.]  RETIHEN LOSS AN IMPEDANCE TN TIEAT TICMIT
Fraumncy. K l
D50 M0 MM MHF O MED MeQ S50 75 Ei‘S-H|
|
|
@ -2 i-
= o
i 1
i
o e e i
Frequeney (MHz)  Return Loss (dB} Reguirement (dB) Impedance
24.51) =27.50 =21 §1.70+35j0
6,2 RETURN LOSS AND IMPEDANCE IV BODY LIQUIL
Freramncy, MHr |
23N IR0 LD RN M40 MED MAD 25D0  2EN) oo
|
|
Frequency (MHz) Return Loss (dB) Reguirement (di¥) Tmpedance
2450 -27.56 -20 I+ 0.9;0
6.3 MECTIANICATL DIMTNSIONS
Fraquency hHz Lmim b mirm i min I
required measured required miasured reqirad mipasured
30 420.3z1 %, 150021 W, . .35 11 %
450 1902 =1 %, 1667 =1 W, . BAS +1 %
750 176.0=1%. 10000 =1 %, EAS 11 %
835 161221 %, B9311% | ARtk
Paprar 670
."l:u.-' r.'-::'l"\.-u' sboil nuy h: Frivonka :'-'.'._¢-c‘-.','." Wi, .‘é.'."_-.-"u.' i, llll'.'.'\ff.'.' e et apeeea of AT
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ara 140021 %, B33l 1.6 1 %
1450 BI.L=1%. 51751% 5.6 £1 %
1507 BU5z1%, 500 +1 %. a4+
159 rEra [ assam 1641 % )
1750 mrm [ apmum, 16 11% ]
<80 [ vaam. 417 11 % 16l %
JEIED - [ Bl ST %, 35511 %, ERCEN
e G631 [ sesem iGLl% | g
a0 64.5 41 %, | msaw 16815 |
e [ eas1m 357 £1 %, iGel % |
a4 h 1 | 3eseim 1G11% | :
#4510 [ sisarm. PacE 30.4:1%, Fiss 1E11% | Pass
P [ agne1s, ZRA £ %, el E |
414 1% [ 2nauw, 1611 %
: 1701, A1, 1611%
T a0l M6 41 %, AL W

T YALIDATION MEASUREMENT

The ITET 51, 1328, ORT 65 Bulletin C and CEFIEC 62209 sandunds slule that the syvstem
validatien measurements must be pertormed vsing 2 reference dipole meering the fors mentioned
seturn loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flar phantom, with the phantom constructed gz cutlined in the Sore mentioned
standards. Por the standards, the dipole shall be positiomad beline the betiom of the phantism, with
the dipole length ventered and parallel o the longest dimension of the flal phanom, wath the wp
surface ol the dipole at the described distance from the botiom surface of the phantom.

7.1 HEAD LIGLID MEASURBEMBEM]

Fre:;:aznn' Relativa permittreity (s} Conductivity (n) 5/m
required midasured 1 required mediured
ELUE Qa4 M w AT L
450 EERRLE A iy
-.u'- A1G45% k.1 B
gis .tk LAHL Ve R
ane 41545 % DT %
14401 AL 45 K 1204 K
[ TR0 qud e i 12315 %
140 40715 % 1.3115%
1750 40115 % 13715%
ji-1] 40,0 15 3% LADS ¥
1510 40,0015 % L4015 %
1850 A0.0 15 % LAD15 %
2000 4.0 15 % LADLS X
Pagey T

Thiz cewnmend shent aud by e ernep i R er by et wiat e eeied el o 5400
- ' ' e oL e | A . .
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2103 ELH e ] 14515 %

23 AEh=5% LEF+E%

P Lo e LR PASS T4k ks

2600 LR ] 19635 % |
EIHLY AR5 =h % 2A045%

24l YR -:;._ ] FICIEL S 3 |

1.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The TEEE Sud. 1528 aml CELTEC 62209 standards siate that the sysiem validaion messuremaents
should produee the AR values shown below (lor phantom thickness of 2 mm), within the
uncerlwinly for the systerm validation.  All SAR values are normalized 1 1 W lorward power. Tn

hracker. the measured SAR 15 given with the used input power.

CPENSAR W

AW 20009 BAMTI

EWOIR | ERGIZE

HNead Liguid Values: eps’
100 s
dx=fmm:dv=Rmin
du=Rimm:dv=Rinide=5mm
2450 Mz

| 20 <Bm

sinflwire

Phantin

Prabe

Liguis

[hgtane: batween dipole center and liguid
Aran sean resplution

Ao Scan Reaolurion

Freguaeney

Ingur porwar

L0 sigrea s 177

Liguid Temperature [ 228
Lal: Temperatira 210
Lak Humidiny 13 %0
m:‘ﬂ":f:""' 1 5 SAR [W/ kg 10 g SAR (W kg
regquired . measured [ redquired measred
300 1.85 1494
4l 458 106
tan 149 . i At
A3k 456 | I .22 i
500 s | | sas _
1450 1 ' ' 16 |
1520 ns 1GE
LEA0 4.2 1E.4
1750 364 193
1500 354 201
1030 nT 20.5
1950 A0.5 0.0
0a0 411 ity |
2100 A3.6 219
2300 A8.T 23.3
Py &1}

WL SR TT T ST e R e o R T

LAY O 0 R et TR e e g A T
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lisl AR 2406, 14 54ATU.A

2450 524 53.60(5.35) Fe| 23771238
) 2600 553 246

3000 B3E 5.7

3500 67.1 iE

LIC '\:.' ™ I - =
- o 18
o L B |
- - | \-L_ | |
| et | i g
Tk T Ve ] |F] a_.-ln 11
73 BODY LIOUID MEASUREMENT
Fre::::nty Relativa permittvity (e} Conductivity (o) 5/m
fegiired fieasiifed fEquired ml.*d:-ured_

130 BlOt5 % QA0 15 %

HH) G815 % nAz 15 % |

45 GG U6 .94 15%

75 RRE15% 0906 15 %

R3S 6215% AT 1Ry |

o) SEOIG% LO5IE%

g15 U IR 106G 5%

L4544 ShDL5 K L1015 %

1610 S3E45% Lapssx

180K} 53345% 15215%

RLLT 533 35% L3245 %

P 53345% L3245%

2106} 53.245% L62a5% |

2450 SZT15% PASS La515% FASS

20LKY SEE45% 21635 %

L SZOH5H 2715

3506 513 15% 33L25%

572 45010 % 530:10% |

5300} 4B 210% 542:10%

SR wmrsl0% | | scas10%

Perges: B0
Tiig e et nd Al onn B repaniard dagrp e i L i e Cnien prarcesd of AT
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300 136 t10% 565 £10°%
00 13510 % | 577£10%
SR 4337 £10% [ &.00+10%

| Soflwirs

1 |:||-| it}

Are ranliglion

Aoom Soan Kesslulinn

Digtanice batween dipole center and liquid

T4 SARMEASUREMENT RESULT WITH BODY LIOUID

OPMENSAR Vi

[ Phariu BN 20409 SAMT
[ Probe BN 18711 EPGI22

Body Liquid Values: eps’ | 550 sigima @ | 93
100 mim

du=Ermmdy=8mm
dx=8rmm/dy=8mdz=2mm

'millv;:ni“\: 2450 MH=
InEuI r\-lv.rr_ 20 dHin
_Iiu:ll_l '_||' ‘sl 218
_Lab Tempeniiura 21
Lab Humiedily 45 %

iz el 1 £ SAR (W/kg/w| 10 & SAR (W/KEIW)
measured measured
2454 52,6k (%27 2473237

2 . i

5 o . ﬂn L‘J r!&. '.Ill

g
S =1

= T L \ 1 B

] - G !

i 3 I

I 1

| 1“_\_"“‘-—\.
v g
r ] s | P i
12 L3 I U I L [ - S~ L, R
2wl

T elusmmend sl wed i peproniced, excei i ov et i (e el dpeae

Pagras 1000
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8 LISTOF EQUIPMENT

Equipmeant Summary Shest

m['ni'.n& '?lﬁlgﬁﬁllri I&nnﬁ&tﬁﬂ“ﬂ'.ilzlfg%g 'ﬁ.ﬂ Eﬂ]lbﬁlt'n

Desaription ! Lt 1 8 Date i &

SAM Phantom Satimo SN-20/09-SAMT1 ESEE” e E:L'j?ﬁ” "i':' o

COMOSAR TestBanch  Version3 NA ;ﬂﬁfﬁlﬁd' sl E::jﬁd' B
Network Analyzer ot SEEIZ a100132 0202013 0272018
Callpars Carvera CALIPEROY | 1202013 12/2018
Refererce Probe Satimo EPG122 SM 1811 | 1002013 102014
Mult meter | Keithley 2000 11B8E5E | 1202013 1212016
Signal Ganaratar | Agilert E4430C | MY 49070551 | 120203 . 1272016

' |Cmaractenized prior to |Characterized prior to

Ampimer ABLREFCOMm SN (46 !teat. Mo cal raquired. |test Mo cal required
Power Metar HF Ed44 184 US33261458 1202013 1272018
Prower Sensor HP ECF-E26A US3T161460 1212013 12/2016

Directional Cougler Narda 4216.50 386 | Craracionzed pror Lo | Charactarizad prior to

|test. Mo cal required, [iest Mo cal required

Temparatura and

Humidity Sensor | “ONtrol Comparty 11-661-8 812012 82015

Fa "\'-llll

g Ao Al s oo peeraaed, e o fnl oe o oy waoncni G weeien geera! o ST
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<Justification of the extended calibration>

Referring to KDB 865664 D01v01r04, if dipoles are verified in return loss(<-20dB, within 20% of
prior calibration),and in impedance (within 5 ohm of prior calibration), the annual calibration is not
necessary and the calibration interval can be extended.

Body 2450MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.56 - 54.30 -
2016.08.27 -26.83 18.30 53.83 -0.47

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification

Body 2450MHz

Data>

Tre1

dBMag 10dE/ Ref0dB  Cal 1

Tre1

S11

—1

S

Smith Ref1U Cal 1

Ch1  Start 2.35GHz

Pwr 0 dBm Stop 255 GHz

Ch1  Stant 2.35GHz

Pur 0 dBm

Stop 255 GHz

End of the Report
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