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Revison History

Revision Issue Date Revisions Revised By
000 January 26, 2022 Initial Issue Gavin Liang
001 July 01, 2022 See Remark Gavin Liang

Remark:

1. Declared by applicant, Model/Type reference of the product is modified from “KW1305M” to “KW1305”, other
information and results contained in this report are not changed, original test report become invalid.

2. Declared by applicant, require to re-sign the test report, “Date of issue” is replaced from “January 26, 2022” by “July
01, 2022, other information and results contained in this report are not changed, original test report become invalid.
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1.TEST STANDARDS AND TEST DESCRIPTION
1.1. Test Standards

The tests were performed according to following standards:

EN 62209-2:2010+A1:2019:Human exposure to radio frequency fields from hand-held and bodymounted wireless
communication devices.Human models,instrumentation, and procedures.Part 2; Procedure to determine
thespecific absorption rate (SAR) forwireless communication devices usedin close proximity to the human
body(frequency range of 30 MHz to 6 GHz)

EN 50663:2017:Generic standard for assessment of low power electronic and electrical equipment related to
human exposure restrictions for electromagnetic fields (10 MHz - 300 GHz)

EN 50566:2017:Product standard to demonstrate the compliance of wireless communication devices with
thebasic restrictions and exposure limit values related to human exposure to electromagneticfields in the
frequency range from 30 MHz to6 GHz: hand-held and body mounted devicesin close proximity to the human
body

1.2. Test Description

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

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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1.3. Product Description

Product Name:

myFirst Fone R1s, S11

Test Model:

KW1305, G4K1

Hardware Version:

HK839_MB_V1.0

Software Version:

k11 V1.0.0

Power supply:

DC 3.7V by Rechargeable Li-Polymer Battery(580mAh)

2G

Support Band:

[XIGSM 900 (EU-Band)
[XIGSM 850 (U.S.-Band)

[XIDCS 1800 (EU-Band)
[XIPCS 1900 (U.S.-Band)

Power Class: GSM 900: Level 5, DCS 1800: Level 0
Uplink: GSM 900: 880MHz ~ 915MHz

DCS 1800: 1710MHz ~ 1785MHz
Downlink: GSM 900: 925MHz ~ 960MHz

DCS 1800: 1805MHz ~ 1880MHz

Modulation Type:

GMSK for GSM/GPRS;

GSM Release Version

R99

GPRS Multislot Class

12

EGPRS Multislot Class

/

Antenna Description:

Internal Antenna;

1.2dBi (max.) For GSM 850;
1.2dBi (max.) For GSM 900;
1.2dBi (max.) For DCS 1800;

1.2dBi (max.) For PCS 1900

WCDMA

Support Band:

[JWCDMA Band Il (U.S.-Band)
[JWCDMA Band IV (U.S.-Band)
[XIWCDMA Band VIII (EU-Band)

[ JWCDMA Band V (U.S.-Band)
XIWCDMA Band | (EU-Band)

A WG
-]

S|
i

4PPR|

Power Class: Level 3

Uplink: WCDMA Band |: 1920MHz ~ 1980MHz
WCDMA Band VIII: 880MHz~915MHz

Downlink: WCDMA Band I: 2110MHz ~ 2170MHz

WCDMA Band VIII: 925MHz~960MHz

Modulation Type:

WCDMA: BPSK; HSDPA/HSUPA: BPSK

WCDMA Release Version:

R8

DC-HSUPA Release Version:

Not Supported

Antenna Description:

Internal Antenna;
1.2dBi (max.) For WCDMA Band [;

1.2dBi (max.) For WCDMA Band VIl

LTE

Support Band:

XE-UTRA Band 1(EU-Band)
XE-UTRA Band 7(EU-Band)
XE-UTRA Band 20(EU-Band)

XE-UTRA Band 3(EU-Band)
XE-UTRA Band 8(EU-Band)

Power Class:

Class 3

FDD Band:

Uplink:

E-UTRA Band 1: 1920MHz ~ 1980MHz
E-UTRA Band 3: 1710MHz~1785MHz
E-UTRA Band 7: 2500MHz ~ 2570MHz

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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E-UTRA Band 8: 880MHz ~ 915MHz
E-UTRA Band 20: 832MHz ~ 862MHz
Downlink:

E-UTRA Band 1: 2110MHz ~ 2170MHz
E-UTRA Band 3: 1805MHz~1880MHz
E-UTRA Band 7: 2620MHz ~ 2690MHz
E-UTRA Band 8: 925MHz ~ 960MHz
E-UTRA Band 20: 791MHz ~ 821MHz

Modulation Type:

QPSK/16QAM

LTE Release Version:

R9

Antenna Description:

Internal Antenna;

1.2dBi (max.) For E-UTRA Band 1;
1.2dBi (max.) For E-UTRA Band 3;
1.2dBi (max.) For E-UTRA Band 7;
0.7dBi (max.) For E-UTRA Band 8;

1.2dBi (max.) For E-UTRA Band 20

WIFI(2.4G Band)

Frequency Range:

2412MHz ~ 2472MHz

Supported type:

802.11b/802.11n(HT20&HT40)

Modulation:

802.11b: DSSS; 802.11g/n: OFDM

Channel number:

13 Channel for 20MHz bandwidth(2412~2472MHz)
9 channels for 40MHz bandwidth(2422~2462MHz)

Channel separation:

5MHz

Antenna Description:

Internal Antenna, 1.2dBi(Max.)

Bluetooth
Version: V4.1
Modulation: GFSK, 1/4-DQPSK, 8-DPSK for Bluetooth V4.1(BDR/EDR)

GFSK for Bluetooth V4.1(BT LE)

Operation frequency:

2402MHz~2480MHz

Channel number:

79/40

Channel Spacing:

1MHz/2MHz

Antenna Description:

Internal Antenna, 1.97dBi(Max.)

GPS Receiver

Receive Frequency:

1575.42MHz

Channel Number:

1

Antenna Description:

Internal Antenna, 0dBi(Max.)

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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1.4. Summary SAR Results

Shenzhen LCS Compliance Testing Laboratory Ltd. Report No.: LCS220121029AEB001

Table 1:Max. SAR Measured(10g)

Exposure Configuration Technolohy Band nghesiol\g/llc(e\?vslﬁg)ad SAR
GSM900 0.355
DCS1800 0.698
WCDMA Band VIII 0.314
WCDMA Band | 0.832
Front to face WLAN2450 0.133
E-UTRA Band 1 0.429
E-UTRA Band 3 0.812
E-UTRA Band 7 0.802
E-UTRA Band 8 0.247
E-UTRA Band 20 0.130
GSM900 1.543
DCS1800 0.356
WCDMA Band VIII 1.183
WCDMA Band | 1.315
Wrist worn WLAN2450 0.405
E-UTRA Band 1 1.174
E-UTRA Band 3 3.589
E-UTRA Band 7 2.165
E-UTRA Band 8 0.743
E-UTRA Band 20 1.038

Note:

1.The SAR values found for the EUT below the maximum recommended levels of 2.0W/Kg as averaged over for
10g tissue according to EN62209. Wrist worn of EUT below the maximum recommended levels of 4.0W/Kg as
averaged over for 10g.

2.The maximum SAR value is obtained at the case of (Table 1), and the maximum value is:0.832 W/kg (10g) for
Front to face and 3.589 W/kg (10g) for Wrist worn.

3. The EUT has One SIM card slots(SIM1). The result for GSM/WCDMA/LTE card slot(SIM1) is the worst case
which was only recorded.

1.5. EUT operation mode
The EUT has been tested under typical operating condition and The Transmitter was operated in the normal

operating mode. The TX frequency was fixed which was for the purpose of the measurements.

1.6. EUT configuration

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

@® - supplied by the manufacturer
O - supplied by the lab

O| Power Cable Length (m) : |/
Shield : |/

Detachable : |/

O| Multimeter Manufacturer : |/
Model No. : |/

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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2.TEST ENVIRONMENT
2.1. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:
Site Description
EMC Lab. . NVLAP Accreditation Code is 600167-0.
FCC Designation Number is CN5024.
CAB identifier is CN0O071.
CNAS Registration Number is L4595.

2.2. Environmental conditions

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

Temperature: 18-25°C
Humidity: 40-65 %
Atmospheric pressure: 950-1050mbar

2.3. SAR Limits
CE Limit (10g Tissue)

SAR (W/kg)
(General Population / (Occupational /
SAHOSHIRS LIRS Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average(averaged over the 0.08 04
whole body)
Spatial Peak(averaged over any 1 g of 2
- .0 10
tissue)
Spatial Peak(hands/wrists/ 40 20.0
feet/anklesaveraged over 10 g) ' )

Population/Uncontrolled Environments are defined as locations where there is the exposure of individual who
have no knowledge or control of their exposure.

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).

VWY
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2.4. Equipments Used during the Test

Shenzhen LCS Compliance Testing Laboratory Ltd.

Report No.: LCS220121029AEB001

Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1 PC Lenovo G5005 MY42081102 N/A N/A
2 SAR Measurement system SATIMO 4014_01 SAR_4014_01 N/A N/A
3 Signal Generator Agilent E4438C MY49072627 2020-06-11 | 2021-06-10
4 Multimeter Keithley M'g'(')\g%ter 4059164 2019-11-15 | 2020-11-14
5 S-parameter Network Analyzer Agilent 8753ES US38432944 2019-11-15 | 2020-11-14
6 Wideband Radio R&S CMW500 103818-1 2019-11-22 | 2020-11-21
Communication Tester
7 E-Field PROBE SATIMO SSE2 SN 17/14 2019-10-08 | 2020-10-07
EPG0324
SN 07/14 DIP
8 DIPOLE 900 SATIMO SID 900 0G900-300 2018-10-01 | 2021-09-30
SN 07/14 DIP
9 DIPOLE 1800 SATIMO SID 1800 1G800-301 2018-10-01 | 2021-09-30
SN 07/14 DIP
10 DIPOLE 2000 SATIMO SID 2000 2G000-305 2018-10-01 | 2021-09-30
SN 07/14 DIP
11 DIPOLE 2450 SATIMO SID 2450 2G450-306 2018-10-01 | 2021-09-30
SN 38/18 DIP
12 DIPOLE 2600 SATIMO SID 2600 2G600-468 2018-09-24 | 2021-09-23
COMOSAR OPENCoaxial SN 40/14
13 Probe SATIMO OCPG 68 OCPG68 2019-11-15 | 2020-11-14
14 SAR Locator SATIMO VPS51 SN 40/14 VPS51 | 2019-11-15 | 2020-11-14
15 Communication Antenna SATIMO ANTA57 SN 39/14 ANTA57 | 2019-11-15 | 2020-11-14
FEATURE
16 PHONEPOSITIONING SATIMO MSH98 SN 40/14 MSH98 N/A N/A
DEVICE
17 DUMMY PROBE SATIMO DP60 SN 03/14 DP60 N/A N/A
SN 40/14
18 SAM PHANTOM SATIMO SAM117 SAM117 N/A N/A
19 Liquid measurement Kit HP 85033D 3423A03482 2019-11-15 | 2020-11-14
20 Power meter Agilent E4419B MY45104493 2020-06-11 | 2021-06-10
21 Power meter Agilent E4419B MY45100308 2019-11-22 | 2020-11-21
22 Power sensor Agilent E9301H MY41495616 2019-11-22 | 2020-11-21
23 Power sensor Agilent E9301H MY41495234 2020-06-11 | 2021-06-10
24 Directional Coupler MCLI/USA 4426-20 03746 2020-06-11 | 2021-06-10

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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Shenzhen LCS Compliance Testing Laboratory Ltd. Report No.: LCS220121029AEB001

3.SAR MEASUREMENTS SYSTEM CONFIGURATION
3.1. SAR Measurement Set-up

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

KUKA Control Panel (KCP)

A dosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for usage in tissue simulating liquid.
The probe is equipped with a Video Positioning System(VPS).

The stress sensor is composed with mechanical and electronic when the electronic part detects a change on the
electro-mechanical switch,It sends an “Emergency signal” to the robot controller that to stop robot’'s moves

A computer operating Windows XP.

OPENSAR software

Remote control with teaches pendant and additional circuitry for robot safety such as warning lamps, etc.
The SAM phantom enabling testing left-hand right-hand and body usage.

The Position device for handheld EUT

Tissue simulating liquid mixed according to the given recipes .

System validation dipoles to validate the proper functioning of the system.
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3.2. OPENSAR E-field Probe System

The SAR measurements were conducted with the dosimetric probe EPGO324 (manufactured by SATIMO),
designed in the classical triangular configuration and optimized for dosimetric evaluation.

Shenzhen LCS Compliance Testing Laboratory Ltd. Report No.: LCS220121029AEB001

Probe Specification

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

CalibrationISO/IEC 17025 calibration service available.

Frequency 450 MHz to 6 GHz;
Linearity:0.25dB(450 MHz to 6 GHz)

Directivity 0.25 dB in HSL (rotation around probe axis)
0.5 dB in tissue material (rotation normal to probe axis)

Dynamic Range 0.01W/kg to > 100 W/kg;
Linearity: 0.25 dB

Dimensions Overall length: 330 mm (Tip: 16mm)
Tip diameter: 5 mm (Body: 8 mm)
Distance from probe tip to sensor centers: 2.5 mm

Application General dosimetry up to 6 GHz
Dosimetry in strong gradient fields
Compliance tests of Mobile Phones

Isotropic E-Field Probe

The isotropic E-Field probe has been fully calibrated and assessed for isotropicity, and boundary effect within
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-RESISTAMCE LINES /

_ < DETECTOR
~— 7 DIODE
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3.3. Phantoms

The SAM Phantom SAM117 is constructed of a fiberglass shell ntegrated in a wooden table. The shape of the
shell is in compliance with the specification set in IEEE 1528 and EN62209-1 , EN62209-2.The phantom enables
the dosimetric evaluation of left and right hand phone usage as well as body mounted usage at the flat phantom
region. A cover prevents the evaporation of the liquid. Reference markings on the Phantom allow the complete
setup of allpredefined phantom positions and measurement grids by manually teaching three points in the robo

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

SAM Twin Phantom
3.4. Device Holder

In combination with the Generic Twin PhantomSAM117, the Mounting Device enables the rotation of the
mounted transmitter in spherical coordinates whereby the rotation points is the ear opening. The devices can be
easily, accurately, and repeatedly positioned according to the FCC and CENELEC specifications. The device
holder can be locked at different phantom locations (left head, right head, flat phantom).

» -

S =r W

Device holder supplied by SATIMO
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3.5. Scanning Procedure

The procedure for assessing the peak spatial-average SAR value consists of the following steps

Power Reference Measurement

The referenceand drift jobs are useful jobs for monitoring the power drift of the device under test in the batch
process. Both jobs measure the field at a specified reference position, at a selectable distance from the
phantom surface. The reference position can be either the selected section's grid reference point or a user
point in this section. The reference job projects the selected point onto the phantom surface, orients the
probe perpendicularly to the surface, and approaches the surface using the selected detection method.

Area Scan

The area scan is used as a fast scan in two dimensions to find the area of high field values, before doing a
finer measurement around the hot spot.Thesophisticated interpolation routines implemented in OPENSAR
software can find the maximum locations even in relatively coarse grids. The scan area is defined by an
editable grid. This grid is anchored at the grid reference point of the selected section in the phantom. When
the area scan's property sheet is brought-up, grid was at to 15 mm by 15 mm and can be edited by a user.

Zoom Scan

Zoom scans are used to assess the peak spatial SAR values within a cubic averaging volume containing 1
g and 10 g of simulated tissue. The default zoom scan measures 5 x 5 x 4 points within a cube whose base
faces are centered around the maximum found in a preceding area scan job within the same procedure. If
the preceding Area Scan job indicates more then one maximum, the number of Zoom Scans has to be
enlarged accordingly (The default number inserted is 1).

Power Drift measurement

The drift job measures the field at the same location as the most recent reference job within the same
procedure, and with the same settings. The drift measurement gives the field difference in dB from the
reading conducted within the last reference measurement. Several drift measurements are possible for one
reference measurement. This allows a user to monitor the power drift of the device under test within a batch
process. In the properties of the Drift job, the user can specify a limit for the drift and have OPENSAR
software stop the measurements if this limit is exceeded.

3.6. Data Storage and Evaluation

Data Storage

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

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

Data Evaluation

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

Probe parameters: - Sensitivity Normi, ai0, ail, ai2
- Conversion factor ConvFi
- Diode compression point Dcpi
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity o]
- Density p
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These parameters must be set correctly in the software. They can be found in the component documents or they
can be imported into the software from the configuration files issued for the OPENSAR components. In the direct
measuring mode of the multimeter option, the parameters of the actual system setup are used. In the scan
visualization and export modes, the parameters stored in the corresponding document files are used.

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

V, — 1, = 17

i

. il

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

From the compensated input signals the primary field data for each channel can be evaluated:
/ Vi

E - ﬁClde‘ObCS . E = V‘ m
o F2
H — fieldprobes : H; =+/V;- w
With Vi = compensated signal of channel i i=x,y,2)
Normi = sensor sensitivity of channel i (i=x,y,2)

[mV/(V/m)2] for E-field Probes
ConvF = sensitivity enhancement in solution

aij = sensor sensitivity factors for H-field probes
f = carrier frequency [GHZz]
Ei = electric field strength of channel i in V/m
Hi = magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):
Ep = \/E;% + B2 4 E2

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

~ 9 a
SAR=E;, 1000
with SAR = local specific absorption rate in mW/g
Etot = total field strength in V/m
o = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm3

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

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

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

The power flow density is calculated assuming the excitation field as a free space field

EZ
Piowe) = s O Pouey= H’101.37.7
Where P,..=Equivalent power density of a plane wave in mW/cm2
E=total electric field strength in V/m
H=total magnetic field strength in A/m

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 16 of 132

VWY



s Shenzhen LCS Compliance Testing Laboratory Ltd. Report No.: LCS220121029AEB001

Vertical Vertical

Center Line Center Line

w2 ) w2 w2
" Horizontal O
- Line ' :

] ///EI/m;011tal /
e Line A

Acoustic

Output

Acoustic
Output

Bottomof ~ ymum

Handset
Bottom of
/ Handset

W Width of the handset at the level of the acoustic

WWidth of the bottom of the handset

A Midpoint of the widthw,of the handset at the level of the acoustic output
B Midpoint of the width w, of the bottom of the handset

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

Picture 3 Tilt position of the wireless device on the left side of SAM
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Body-worn device

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

0

Picture 4 Test positions for body-worn devices

Devices with hinged or swivel antenna(s)

For devices that employ one or more external antennas with variable positions (e.g. antenna extended, retracted,
rotated), these shall be positioned in accordance with the user instructions provided by the manufacturer. For a
device with only one antenna, if no intended antenna position is specified, tests shall be performed if applicable in
both the horizontal and vertical positions relative to the phantom, and with the antenna oriented away from the
body of the DUT (Figure 5) and/or with the antenna extended and retracted such as to obtain the highest
exposure condition. For antennas that may be rotated through one or two planes, an evaluation should be made
and documented in the measurement report to the highest exposure scenario and only that position(s) need(s) to
be tested. For devices with multiple detachable antennas see provisions of 6.2.2.

-
)
)
-
i
1

Figure 5— Device with swivel antenna (example of desktop device)

Body-supported device

A typical example of a body supported device is a wireless enabled laptop device that among other orientations
may be supported on the thighs of a sitting user. To represent this orientation, the device shall be positioned with
its base against the flat phantom. Other orientations may be specified by the manufacturer in the user instructions.
If the intended use is not specified, the device shall be tested directly against the flat phantom in all usable
orientations.

The screen portion of the device shall be in an open position at a 90° angle as seen in Figure 6a (left side), or at
an operating angle specified for intended use by the manufacturer in the operating instructions. Where a body
supported device has an integral screen required for normal operation, then the screen-side will not need to be
tested if the antenna(s) integrated in it ordinarily remain(s) 200 mm from the body. Where a screen mounted
antenna is present, the measurement shall be performed with the screen against the flat phantom as shown in
Figure 6a) (right side), if operating the screen against the body is consistent with the intended use.

Other devices that fall into this category include tablet type portable computers and credit card transaction
authorisation terminals, point-of-sale and/or inventory terminals. Where these devices may be torso or limb-
supported, the same principles for body-supported devices are applied.

The example in Figure 6b) shows a tablet form factor portable computer for which SAR should be separately
assessed with
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c). each surface and

d). the separation distances

positioned against the flat phantom that correspond to the intended use as specified by the manufacturer. If the
intended use is not specified in the user instructions, the device shall be tested directly against the flat phantom in
all usable orientations.

Some body-supported devices may allow testing with an external power supply (e.g. a.c. adapter) supplemental to
the battery, but it shall be verified and documented in the measurement report that SAR is still conservative.

For devices that employ an external antenna with variable positions (e.g. swivel antenna), see 6.1.4.5 and Figure
5.

Shenzhen LCS Compliance Testing Laboratory Ltd. Report No.: LCS220121029AEB001

a) Portable computer with external antenna plug-in-radio-card (left side) or with internal antenna located in screen
section (right side)

c) Wireless credit card transaction authorisation terminal

Figure 6 — Test positions for body supported devices
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Desktop device
A typical example of a desktop device is a wireless enabled desktop computer placed on a table or desk when
used.
The DUT shall be positioned at the distance and in the orientation to the phantom that corresponds to the
intended use as specified by the manufacturer in the user instructions. For devices that employ an external
antenna with variable positions, tests shall be performed for all antenna positions specified. Picture 14 shows
positions for desktop device SAR tests. If the intended use is not specified, the device shall be tested directly
against the flat phantom.
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Picture 7 Test positions for desktop devices

Front-of-face device

A typical example of a front-of-face device is a two-way radio that is held at a distance from the face of the user
when transmitting. In these cases the device under test shall be positioned at the distance to the

phantom surface that corresponds to the intended use as specified by the manufacturer in the user instructions
(Figure 8a). If the intended use is not specified, a separation distance of 25 mm between the phantom surface
and the device shall be used.

a) Two-way radios
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b) Still cameras and video cameras
Figure 8 — Test positions for front-of-face devices

Other devices that fall into this category include wireless-enabled still cameras and video cameras that can send
data to a network or other device (Figure 8b). In the case of a devicewhose intended use requires a separation

distance from the user (e.g., device with a viewing screen), this shall be positioned at the distance to the phantom

surface that corresponds to the intended use as specified by the manufacturer in the user instructions (Figure 8b,
left side). If the intended use is not specified, a separation distance of 25 mm between the phantom surface and
the device shall be used.

For a device whose intended use requires the user’s face to be in contact with the device (e.g., device with an
optical viewfinder), this shall be placed directly against the phantom (Figure 8b, right side).

Hand-held usage of the device, not at the head or torso

Additional studies remain needed for devising a representative method for evaluating SAR in the hand of hand-
held devices. Future versions of this standard are intended to contain a test method based on scientific data and
rationale. Annex J presents the currently available test procedure.

Limb-worn device

A limb-worn device is a unit whose intended use includes being strapped to the arm or leg of the user while
transmitting (except in idle mode). It is similar to a body-worn device. Therefore, the test positions of 6.1.4.4 also
apply. The strap shall be opened so that it is divided into two parts as shown in Figure 9. The device shall be
positioned directly against the phantom surface with the strap straightened as much as possible and the back of
the device towards the phantom.

If the strap cannot normally be opened to allow placing in direct contact with the phantom surface, it may be
necessary to break the strap of the device but ensuring to not damage the antenna.

Figure 9 — Test position for limb-worn devices
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Clothing-integrated device

A typical example of a clothing-integrated device is a wireless device (Mobile Phone ) integrated into a jacket to
provide voice communications through an embedded speaker and microphone. This category also includes
headgear with integrated wireless devices.

All wireless or RF transmitting components shall be placed in the orientation and at the separation distance to the
phantom surface that correspond to intended use of the device when it is integrated into the clothing (Figure 10).

Shenzhen LCS Compliance Testing Laboratory Ltd. Report No.: LCS220121029AEB001

Figure 10— Test position for clothing-integrated wireless devices
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3.8. Tissue Dielectric Parameters for Head and Body Phantoms

The liquid used for the frequency range of 700-3000 MHz consisted of water, sugar, salt and Cellulose. The liquid
has been previously proven to be suited for worst-case. The Table 3 and 4 shows the detail solution. It’s satisfying
the latest tissue dielectric parameters requirements proposed by the IEEE 1528 and IEC 62209.

Table 2. Composition of the Head Tissue Equivalent Matter

1,2-
Frequency | Bactericide | DGBE | HEC | NaCl | Sucrose | Propan | X100 | Water | Conductivity | Permittivity
(MH2) ediol
% % % % % % % % o er
750 / / / 0.79 / 64.81 / 34.40 0.97 41.8
835 / / / 0.79 / 64.81 / 34.40 0.97 41.8
900 / / / 0.79 / 64.81 / 34.40 0.97 41.8
1800 / 13.84 / 0.35 / / 30.45 | 55.36 1.38 41.0
1900 / 13.84 / 0.35 / / 30.45 | 55.36 1.38 41.0
2000 / 7.99 / 0.16 / / 19.97 | 71.88 1.55 41.1
2450 / 7.99 / 0.16 / / 19.97 | 71.88 1.88 40.3
2600 / 7.99 / 0.16 / / 19.97 | 71.88 1.88 40.3
Table 3. Targets for tissue simulating liquid

Fr?&tlj_'ezr;cy Liquid Type L|qu(|g ;I'ype + 5% Range Pern(!tt)lwty + 5% Range
300 Head 0.87 0.83~0.91 45.30 43.04~47 .57
450 Head 0.87 0.83~0.91 43.50 41.33~45.68
835 Head 0.90 0.86~0.95 41.50 39.43~43.58
900 Head 0.97 0.92~1.02 41.50 39.43~43.58
1450 Head 1.20 1.14~1.26 40.50 38.48~42.53
1800 Head 1.40 1.33~1.47 40.00 38.00~42.00
1900 Head 1.40 1.33~1.47 40.00 38.00~42.00
1950 Head 1.40 1.33~1.47 40.00 38.00~42.00
2000 Head 1.40 1.33~1.47 40.00 38.00~42.00
2450 Head 1.80 1.71~1.89 39.20 37.24~41.16
3000 Head 2.40 2.28~2.52 38.50 36.58~40.43
300 Body 0.87 0.83~0.91 45.30 43.04~47.57
450 Body 0.87 0.83~0.91 43.50 41.33~45.68
835 Body 0.90 0.86~0.95 41.50 39.43~43.58
900 Body 0.97 0.92~1.02 41.50 39.43~43.58
1450 Body 1.20 1.14~1.26 40.50 38.48~42.53
1800 Body 1.40 1.33~1.47 40.00 38.00~42.00
1900 Body 1.40 1.33~1.47 40.00 38.00~42.00
1950 Body 1.40 1.33~1.47 40.00 38.00~42.00
2000 Body 1.40 1.33~1.47 40.00 38.00~42.00
2100 Body 1.49 1.42~1.56 39.80 37.81~41.79
2450 Body 1.80 1.71~1.89 39.20 37.24~41.16
2600 Body 1.96 1.86~2.06 39.00 37.05~40.95
3000 Body 2.40 2.28~2.52 38.50 36.58~40.43
3500 Body 2.91 2.77~3.06 37.90 36.01~39.80
4000 Body 3.43 3.26~3.61 37.40 35.563~39.27
4500 Body 3.94 3.74~4.14 36.80 34.96~38.64
5000 Body 4.45 4.23~4.67 36.20 34.39~38.01
5200 Body 4.66 4.43~4.89 36.00 34.20~37.80
5400 Body 4.86 4.62~5.10 35.80 34.01~37.59
5600 Body 5.07 4.82~5.32 35.50 33.73~37.28
5800 Body 5.27 5.01~5.53 35.30 33.54~37.07
6000 Body 5.48 5.21~5.75 35.10 33.35~36.86
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3.9. Test Condition and Dielectric Performance

Test Condition and Test Date

Test Engineer:Cherrie Wang
LiquidFrequency M GBS Measur.e.ment Measurement Date
temperature humidity
900 MHz 22.6°C 52.9% June 23, 2020
1800 MHz 23.2C 51.8% June 28, 2020
2000 MHz 22.9C 51.4% June 30, 2020
2450 MHz 22.4°C 52.5% July 02, 2020
2600 MHz 23.0C 53.7% July 03, 2020
Dielectric Performance of Head Tissue Simulating Liquid
Measured Target Tissue Measured Tissue
Fr((e'\(lelzle)lcy o Er o Dev. & Dev.
900 0.97 41.5 0.94 -3.09% 42.58 2.60%
1800 1.40 40.0 1.43 2.14% 40.64 1.60%
2000 1.40 40.0 1.42 1.43% 39.17 -2.08%
2450 1.80 39.2 1.78 -1.11% 38.35 -2.17%
2600 1.96 39.0 1.90 -3.06% 40.35 3.46%

3.10. System Check

Spacer
—\‘ P 30 Probe positioner
5

[ ! Freld probe | ]
» | Flat Phantom

Dipole

e

Dir.Coupler

Signal | A= b Py “Xn
Generator - Cable

=
Att3 =

L))

Att2 P

PM2

Fig 8.1 System Setup for System Evaluation
The system performance check verifies that the system operates within its specifications. System and operator errors
can be detected and corrected. It is recommended that the system performance check be performed prior to any
usage of the system in order to guarantee reproducible results. The system performance check uses normal SAR
measurements in a simplified setup with a well characterized source. This setup was selected to give a high sensitivity
to all parameters that might fail or vary over time. The system check does not intend to replace the calibration of the
components, but indicates situations where the system uncertainty is exceeded due to drift or failure.

In the simplified setup for system evaluation, the DUT is replaced by a calibrated dipole and the power source is
replaced by a continuous wave that comes from a signal generator. The calibrated dipole must be placed beneath
the flat phantom section of the SAM twin phantom with the correct distance holder. The distance holder should touch
the phantom surface with a light pressure at the reference marking and be oriented parallel to the long side of the
phantom. The equipment setup is shown below:

1 Signal Generator
2 Amplifier
3 Directional Coupler
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Power Meter
Calibrated Dipole

The output power on dipole port must be calibrated to 20 dBm (100 mW) before dipole is connected.

Photo of Dipole Setup

System Validation of Head

Target value Measured value _—
STy (?N k) (Wikg) Deviation *«51“1(3
(MHz) 1g 10 g 1g 10 g 1g 10 g I(
Verification Average Average Average Average Average Averag !
esults 900 10.9 6.99 11.4 7.21 4.59% 3.15% A\ 4
1800 38.4 20.1 40.1 18.9 4.43% -5.97% ™ APPR
2000 41.1 21.1 40.5 19.6 -1.46% -7.11% I
2450 52.4 24.0 49.8 23.4 -4.96% -2.50%
2600 55.3 24.6 56.1 24.5 1.45% -0.41%

3.11. Measurement Procedures

Tests to be performed

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

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

flowchart of the test process is shown in Picture 11

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

frequency band (f.) for:

a) all device positions (cheek and tilt, for both left and right sides of the SAM phantom, as described in Chapter
8),

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

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

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

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

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

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

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

shall be tested as well.

Step 3: Examine all data to determine the highest value of the peak spatial-average SAR found in Steps 1 to 2.
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Picture 11 Block diagram of the tests to be performed
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Picture 12 Block diagram of the tests to be performed
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Measurement procedure

The following procedure shall be performed for each of the test conditions (see Picture 11) described in 11.1:

a) Measure the local SAR at a test point within 4 mm or less in the normal direction from the inner surface of the
phantom.

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

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

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

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

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

VWY

WCDMA Measurement Procedures for SAR

The following procedures are applicable to WCDMA handsets operating under 3GPP Release99,Release 5 and
Release 6. The default test configuration is to measure SAR with an establishedradio link between the DUT and a
communication test set using a 12.2kbps RMC (referencemeasurement channel) configured in Test Loop Mode 1.
SAR is selectively confirmed for otherphysical channel configurations (DPCCH & DPDCH), HSDPA and HSPA
(HSUPA/HSDPA)mModes according to output power, exposure conditions and device operating capabilities.
Bothuplink and downlink should be configured with the same RMC or AMR, when required. SAR forRelease 5
HSDPA and Release 6 HSPA are measured using the applicable FRC (fixed referencechannel) and E-DCH
reference channel configurations. Maximum output power is verified

according to applicable versions of 3GPP TS 34.121 and SAR must be measured according tothesemaximum
output conditions. When Maximum Power Reduction (MPR) is not implementedaccording to Cubic Metric (CM)
requirements for Release 6 HSPA, the following procedures do notapply.
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For Release 5 HSDPA Data Devices:

Sub-test B B Ba (SF) Bc /B B hs CM/dB
1 2/15 15/15 64 2/15 4/15 0.0
2 12/15 15/15 64 12/15 24/25 1.0
3 15/15 8/15 64 15/8 30/15 1.5
4 15/15 4/15 64 15/4 30/15 1.5
For Release 6 HSUPA Data Devices
Sub- Ba | Be / Bed Bed CM | MPR | AG E-
test | Be B | &p B Phs Bec Bed SF) | (codes) | @) | @ | Index | TFCI
1 11/15 15/15 64 11/15 22/15 209/225 1039/225 4 1 1.0 0.0 20 75
2 6/15 15/15 64 6/15 12/15 12/15 12/15 4 1 3.0 2.0 12 67
Bed1:47/15
3 15/15 9/15 64 15/9 30/15 30/15 4 2 2.0 1.0 15 92
Bed2 :47/15
4 2/15 15/15 64 2/15 4/15 4/15 56/75 4 1 3.0 2.0 17 71
5 15/15 15/15 64 15/15 24/15 30/15 134/15 4 1 1.0 0.0 21 81
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4. TEST CONDITIONS AND RESULTS
4.1. Conducted Power Results

During the process of testing, the EUT was controlled via Rhode & Schwarz Digital Radio Communication tester
(CMW500) to ensure the maximum power transmission and proper modulation. This result contains conducted

output power for the EUT. In all cases, the measured peak output power should be greater and within 5% than
EMI measurement.

The conducted power measurement results for GSM900/DCS1800

Conducted Power (dBm)
GSM900 Channel 124 Channel 37 Channel 975
(914.80MHz) (897.40MHz) (880.20MHz)
32.71 32.58 32.68
Conducted Power (dBm)
DCS1800 Channel 885 Channel 698 Channel 512
(1784.80MHz) (1747.40MHz) (1710.20MHz)
29.59 29.59 29.56
The conducted power measurement results for GPRS
GPRS Measured Power (dBm) Calculation Averaged Power (dBm)
900 880.2 897.4 914.8 (dB) 880.2 897.4 914.8
(GMSK) MHz MHz MHz MHz MHz MHz
1 Txslot 30.92 31.02 31.08 -9.03 21.89 21.99 22.05
2 Txslot 29.42 29.43 29.45 -6.02 23.40 23.41 23.43
3 Txslot 27.21 27.20 27.09 -4.26 22.95 22.94 22.83
4 Txslot 26.46 26.57 26.50 -3.01 23.45 23.56 23.49
GPRS Measured Power (dBm) : Averaged Power (dBm)
1800 1710.2 1747.4 1784.8 Ca'((’g'Ba)“O” 1710.2 1747.4 1784.8
(GMSK) MHz MHz MHz MHz MHz MHz
1 Txslot 28.20 28.17 28.19 -9.03 19.17 19.14 19.16
2 Txslot 26.39 26.27 26.22 -6.02 20.37 20.25 20.20
3 Txslot 23.63 23.59 23.59 -4.26 19.37 19.33 19.33
4 Txslot 20.99 20.99 21.09 -3.01 17.98 17.98 18.08
Note:

1. Division Factors

To average the power, the division factor is as follows:

1TX-slot = 1 transmit time slot out of 8 time slots=> conducted power divided by (8/1) => -9.03dB
2TX-slots = 2 transmit time slots out of 8 time slots=> conducted power divided by (8/2) => -6.02dB
3TX-slots = 3 transmit time slots out of 8 time slots=> conducted power divided by (8/3) => -4.26dB
4T X-slots = 4 transmit time slots out of 8 time slots=> conducted power divided by (8/4) => -3.01dB

2.According to the conducted power as above, the body measurements are performed with 2Txslots for 900MHz
and 2Txslots for 1800MHz for GPRS.
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The conducted power measurement results for WCDMA

band FDD Band VIl result (dBm) FDD Band | result (dBm)
Item Test Channel Test Channel
sub-test 2713 2788 2862 9612 9750 9888
WCDMA \ 22.70 22.73 22.76 22.72 22.80 22.74
1 22.73 22.69 22.70 22.67 22.66 22.66
HSDPA 2 22.43 22.51 22.62 22.66 22.39 22.47
3 22.21 22.37 22.31 22.39 22.34 22.45
4 21.98 22.23 22.05 22.08 21.98 22.32
1 22.64 22.68 22.67 22.59 22.62 22.67
2 22.48 22.66 22.71 22.63 22.38 22.39
HSUPA 3 22.48 22.41 22.52 22.48 22.15 22.48
4 22.26 22.38 22.46 22.29 22.18 22.27
5 22.09 22.28 22.42 22.18 22.12 22.37
The conducted power measurement results for WLAN
Frequency Conducted
Mode Channel Output Power | Test Rate Data
(MHz)
(dBm)

1 2412 13.22 1 Mbps

802.11b 7 2442 12.54 1 Mbps

13 2472 12.91 1 Mbps

1 2412 11.30 6 Mbps

802.11g 7 2442 10.79 6 Mbps

13 2472 10.86 6 Mbps

1 2412 11.06 6.5 Mbps

802.11n(20MHz) 7 2442 10.73 6.5 Mbps

13 2472 10.91 6.5 Mbps

1 2412 11.42 13 Mbps

802.11n(40MHz) 7 2442 10.87 13 Mbps

13 2472 10.85 13 Mbps

The conducted power measurement results for BluetoothV4.1

Frequency Conducted Output

Mode Channel (MH2) Power

(dBm)
00 2402 -1.12
BLE 19 2440 -2.04
39 2480 -0.70
00 2402 1.77
GFSK 39 2441 1.91
78 2480 2.06
00 2402 1.53
8DPSK 39 2441 1.26
78 2480 1.52
00 2402 1.78
T/4-DQPSK 39 2441 1.25
78 2480 1.57

Note: 1. beause the ouput power(eirp) of Bluetooth of the EUT is less than 20mW/(13dBm), so standalone SAR
are exempt according EN50663.
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The conducted power measurement results for LTE

LTE-BAND1
RB allocation
Channel Bandwidth Channel RB RB AverageQPPOéle rElET) AveragEBI':’SVXE/lr (dBm)
Size Offset
1 0 22.71 22.03
Low max 22.29 21.57
range ) 0 22.57 21.88
Partial
max 22.53 21.90
1 0 22.71 22.04
Mid max 22.88 22.19
5 MHz
range . 0 22.75 22.04
Partial
max 22.83 22.10
1 0 21.60 20.89
High max 21.51 20.72
range . 0 21.58 20.86
Partial
max 21.57 20.91
1 0 22.61 21.92
Low max 21.73 21.06
range ) 0 22.47 21.79
Partial
max 21.70 21.01
1 0 22.79 22.11
Mid max 23.22 22.58
20MHz
range ) 0 22.74 22.09
Partial
max 23.12 22.47
1 0 22.69 21.95
High max 21.37 20.64
range i 0 22.54 21.90
Partial
max 21.46 20.81
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LTE-BAND3
RB allocation
Channel Bandwidth Channel RB RB AverageQPPoSwKe r (dBm) AveragleGF_gvsza (dBm)
Size Offset
1 0 22.64 21.96
Low max 22.26 21.53
range ] 0 22.60 21.87
Partial
max 22.52 21.83
1 0 22.85 22.13
1.4MH Mid max 22.92 22.17
. z
range . 0 22.75 22.08
Partial
max 22.77 22.02
1 0 21.64 20.94
High max 21.56 20.77
range . 0 21.54 20.89
Partial
max 21.56 20.93
1 0 22.61 21.92
Low max 21.64 20.90
range , 0 22.39 21.67
Partial
max 21.72 21.02
1 0 22.70 21.98
i ma 23.18 22.40
5 MHz Mid X
range ) 0 22.66 21.97
Partial
max 23.10 22.44
1 0 22.70 22.00
High max 21.43 20.66
range . 0 22.50 21.85
Partial
max 21.56 20.85
1 0 21.40 20.66
Low max 21.55 20.82
range . 0 21.23 20.55
Partial
max 22.10 21.45
1 0 22.54 21.85
Mid max 24.04 23.37
20MHz
range ] 0 22.64 21.88
Partial
max 23.99 23.25
1 0 23.05 22.33
High max 20.63 19.87
range . 0 22.97 22.23
Partial
max 21.61 20.91
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LTE-BAND7
RB allocation
Channel Bandwidth Channel RB RB AverageQPPoSwKe el AveragleGF_gvsza (dBm)
Size Offset

1 0 22.74 22.06
Low max 22.28 21.61
range ) 0 22.53 21.82

Partial
max 22.45 21.80
1 0 22.75 22.11
max 22.86 22.18

5 MHz Mid range

. 0 22.68 22.01

Partial
max 22.76 22.08
1 0 21.65 20.93
High max 21.58 20.79
range ) 0 21.51 20.78

Partial
max 21.45 20.76
1 0 22.62 21.98
Low max 21.77 21.07
range ) 0 22.42 21.77

Partial
max 21.77 21.14
1 0 22.73 21.99
max 23.20 22.52

20MHz Mid range

) 0 22.69 22.09

Partial
max 23.04 22.40
1 0 22.73 22.05
High max 21.44 20.74
range ) 0 22.57 21.88

Partial
max 21.49 20.79
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LTE-ANDS8
RB allocation
Channel Bandwidth | Channel RB RB AverageQPPOéNf " {dBm) Averag&l‘:’gvx:ﬂr Gy
Size Offset
1 0 22.62 21.88
Low max 22.22 21.56
range . 0 22.60 21.83
Partial
max 22.52 21.89
1 0 22.83 22.13
1.4 MH Mid max 22.93 22.25
. z
range . 0 22.75 22.02
Partial
max 22.68 22.04
1 0 21.60 20.87
High max 21.56 20.79
range . 0 21.51 20.77
Partial
max 21.44 20.76
1 0 22.60 21.88
Low max 21.73 20.99
range . 0 22.39 21.69
Partial
max 21.75 21.07
1 0 22.77 22.10
Mid max 23.26 22.51
5 MHz
range . 0 22.79 22.09
Partial
max 23.05 22.34
1 0 22.65 22.03
High max 21.37 20.68
range . 0 22.61 21.86
Partial
max 21.48 20.80
1 0 21.39 20.62
Low max 21.65 20.94
range . 0 21.21 20.52
Partial
max 22.14 21.42
1 0 22.51 21.83
10MH Mid max 24.11 23.36
z
range . 0 22.56 21.93
Partial
max 24.04 23.40
1 0 23.03 22.37
High max 20.70 20.01
range . 0 22.88 22.13
Partial
max 21.68 21.04
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LTE-BAND20
RB allocation
Channel Bandwidth | Channel | RB RB A"erageQPPO;"lff (dBm) Averagst_’SvAvar (dBm)
Size Offset

1 0 22.64 21.93
Low max 22.22 21.45
range . 0 22.56 21.85

Partial
max 22.41 21.75
1 0 22.86 22.15
Mid max 22.88 22.17

5 MHz

range . 0 22.71 22.02

Partial
max 22.79 22.09
1 0 21.69 20.91
High max 21.60 20.87
range . 0 21.54 20.87

Partial
max 21.46 20.76
1 0 22.52 21.86
Low max 21.65 21.01
range . 0 22.42 21.72

Partial
max 21.78 21.10
1 0 22.77 22.08
Mid max 23.24 22.55

20MHz

range . 0 22.72 22.07

Partial
max 23.09 22.45
1 0 22.58 21.86
High max 21.42 20.77
range . 0 22.57 21.78

Partial
max 21.57 20.88
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4.2. Test reduction procedure

Maximum power level

The maximum power level, Py.xm, that can be transmitted by a device before the SAR averaged over a mass, m,
exceeds a given limit, SAR;,, can be defined. Any device transmitting at power levels below P,...m can then be
excluded from SAR testing. The lowest possible value for pmaxm iS: Pmaxm = SARin* m.

When working alone, the averages transmit power ofBT module should be less than 20mW. According tothe test
results, when working alone, the testing ofBT module is not necessary.

Simultaneous Multi-band Transmission SAR Analysis List of Mode for Simultaneous Multi-band

Transmission

No. Configurations Head SAR BodySAR
1 GSM + 2.4GWLAN Yes Yes
2 WCDMA + 2.4GWLAN Yes Yes
3 LTE + 2.4GWLAN Yes Yes
4 GSM + Bluetooth Yes Yes
5 WCDMA + Bluetooth Yes Yes
6 LTE + Bluetooth Yes Yes
Remark:

One way of determining the threshold power level available to the secondary transmitter (Pyaianie) iS t0 calculate it
from the measured peak spatial-average SAR of the primary transmitter (SAR;) according to the equation:

Pavailable = Pth.m * (SAR}im - SAR4) / SARp,

where Py, m is the threshold exclusion power level taken from Annex B of EN 50663 for the frequency of the
secondarytransmitter at the separation distance used in the testing.
For simultaneous transmission analysis, Bluetooth SAR is below:

Bluetooth:
Average Output Power _ Pavailable
Power (4Bm) (W) Pim(MW) |  SARim (W/kg) SAR1 (W/kg) ()
Front to face 2.06 1.607 20 2.0 0.832 11.68
Body Worn 2.06 1.607 20 4.0 3.589 2.055

The Bluetooth output power of the secondary transmitter is less than P iianie, SO SAR measurement for the
secondary transmitter is not necessary.
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Maximum SAR value and the sum of the 10-g SAR for WWAN &WLAN- Front to face

WWAN 2.4GWLAN Max SAR Ui

WWAN Band Max SAR Max SAR Sum (Wikg)
(Wikg) (Wikg) (W/kg)
GSM900 0.355 0.133 0.488
DCS1800 0.698 0.133 0.831
WCDMA900 0.314 0.133 0.447
WCDMA2100 0.832 0.133 0.965

LTE Band 1 0.429 0.133 0.562 2.0

LTE Band 3 0.812 0.133 0.945
LTE Band 7 0.802 0.133 0.935
LTE Band 8 0.247 0.133 0.380
LTE Band 20 0.130 0.133 0.263

Maximum SAR value and the sum of the 10-g SAR for WWAN &WLAN -Wrist worn

WWAN 2.4GWLAN Max SAR Limit

WWAN Band Max SAR Max SAR Sum (Wikg)
(W/kg) (W/kg) (W/kg)
GSM900 1.543 0.406 1.949
DCS1800 0.356 0.406 0.762
WCDMA900 1.183 0.406 1.589
WCDMA2100 1.315 0.406 1.721
LTE Band 1 1.174 0.406 1.580
LTE Band 3(L) 3.258 0.406 3.664

LTE Band 3 3.589 0.406 3.995 4.0

LTE Band 3(H) 3.410 0.406 3.816
LTE Band 7(L) 1.847 0.406 2.253
LTE Band 7 2.165 0.406 2.571
LTE Band 7(H) 1.958 0.406 2.364
LTE Band 8 0.743 0.406 1.149
LTE Band 20 1.038 0.406 1.444

Remark:

1 WLAN and Bluetooth share the same antenna, and cannot transmit simultaneously.
2 GSM ,WCDMA and LTE share the same antenna, and cannot transmit simultaneously.
3 The maximum SAR summation is calculated based on the same configuration and test position.
If 10g-SAR summation < 2.0W/kg for Front to face or 10g-SAR summation < 4.0W/kg for Wrist worn,
simultaneous SAR measurement is not necessary.
4 When the maximum SAR summation =1.0W/kg on Front to face and the maximum SAR summation =
2.0W/kg on Wrist worn, WWAN, WLANZ2.4G for low and high Channels are necessary to be tested and the
test results please refer to the SAR Measurement Results.
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4.3. SAR Measurement Results
Front of face SAR Data

10-g SAR
Front of face SAR
Frequency Mode/Band Separation Test SAR(10g) Power Limit Ref.Plot
MHz Channel Distance(mm) | Position (Wikg) Drift(%) (w/kg) #
897.4 37 GSM900(voice) 5 Front 0.355 -3.99 2.0 1
1747.6 699 DCS1800(voice) 5 Front 0.698 -1.36 2.0 2
897.6 2788 WCDMA Band VIlI 5 Front 0.314 0.01 2.0 3
1950.0 9750 WCDMA Band | 5 Front 0.832 -1.44 2.0 4
2442.0 7 802.11b 5 Front 0.133 -1.28 2.0 5
1950.0 | 18300 LTEL 5 Front 0.429 3.12 2.0 6
17475 | 19575 LTE3 5 Front 0.812 1.17 2.0 7
897.5 21625 LTE7 5 Front 0.802 2.62 2.0 8
2595.0 | 38000 LTE8 5 Front 0.247 1.34 2.0 9
1900.0 | 38450 LTE20 5 Front 0.130 -0.04 2.0 10
Note:

1.When the 10-g SAR is < 1.0W/kg, testing for low and high channel is optional.
2.The EUT is a Class B mobile phone which can be attached to both GPRS and GSM services,using one service at a time

Wrist-Worn SAR Data

10-g SAR
Wrist-Worn SAR
Frequency Mode/Band _Separation Test SAR(10g) Power Limit | Ref.Plot

MHz Channel Distance(mm) | Position (Wikg) Drift(%) | (w/kg) #
897.4 37 GSM900(2 slots) 0 Back 1.543 -0.90 4.0 11
1747.6 699 DCS1800(2 slots) 0 Back 0.356 3.30 4.0 12
897.6 2788 WCDMA Band VIII 0 Back 1.183 0.24 4.0 13
1950.0 9750 WCDMA Band | 0 Back 1.315 -2.49 4.0 14
2442.0 7 802.11b 0 Back 0.406 -0.86 4.0 15
1950.0 18300 LTE1 0 Back 1.174 -0.01 4.0 16
1747.5 19575 LTE3 0 Back 3.589 -4.49 4.0 17
1720.0 19300 LTE3 0 Back 3.258 1.56 4.0 --
1775.0 19850 LTE3 0 Back 3.410 0.23 4.0 --
2535.0 21100 LTE7 0 Back 2.165 -0.11 4.0 18
2510.0 20850 LTE7 0 Back 1.847 3.62 4.0 --
2560.0 21350 LTE7 0 Back 1.958 0.17 4.0 --
2595.0 38000 LTE8 0 Back 0.743 0.93 4.0 19
1900.0 38450 LTE20 0 Back 1.038 -0.04 4.0 20

Note:

1.When the 1-g SAR is < 2.0W/kg, testing for low and high channel is optional.

2.The EUT is a Class B TD-LTE wireless data terminalwhich can be attached to GSM /WCDMA/LTE service

3.The Multi-slot Classes of EUT is Class 12 which has maximum 4 Downlink slots and 4 Uplink slots, the maximum active slots is 2,
when perform the multiple slots scan, 1DL+2UL is the worse case.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 39 of 132

G2 Jf

=}



s Shenzhen LCS Compliance Testing Laboratory Ltd.

Report No.: LCS220121029AEB001

4.4. Measurement Uncertainty (450MHz-6GHz)

The following measurement uncertainty levels have been estimated for tests performed on the EUT as
specified in IEEE 1528: 2013.This uncertainty represents an expanded uncertainty expressed at approximately
the 95% confidence level using a coverage factor of k=2.

Uncertainty Component (:?;O) Fgg ltJ Div. | Ci(19) Ci (109) (lf(;: ; 1(29%3' Veff
Measurement System
Probe calibration 5.8 N 1 1 1 5.80 5.80 oo
Axial Isotropy 35 R V3 \/icp \/Tcp 1.43 1.43 oo
Hemispherical Isotropy 5.9 R V3 JC JC 2.41 2.41 oo
Boundary effect 1.0 R V3 1 1 0.58 0.58 o
Linearity 4.7 R V3 1 1 2.71 2.71 oo
System detection limits 1.0 R \3 1 1 0.58 0.58 oo
Readout Electronics 0.5 N 1 1 1 0.50 0.50 ©
Response Time 0.0 R \3 1 1 0.00 0.00 oo
Integration Time 1.4 R \3 1 1 0.81 0.81 oo
RF ambient Conditions - Noise 3.0 R V3 1 1 1.73 1.73 oo
RF ambient C_onditions - 3.0 R 3 1 1 173 173 -
Reflections
Probe positioner Mechanical 14 R 3 1 1 0.81 0.81 -
Tolerance
Probe positioning with respect to 14 R 3 1 1 0.81 0.81 -
Phantom Shell
Max. SAR Evaluation 1.0 R V3 1 1 0.6 0.6 oo
Test sample Related
Device positioning 2.6 1 1 1 2.6 2.6 11
Device holder 3.0 N 1 1 1 3.0 3.0 7
Drift of output power 5.0 N V3 1 1 2.89 2.89 oo
Phantom and Tissue Parameters
Phantom uncertainty 4.00 R \3 1 1 2.31 2.31 oo
Liquid conductivity (target) 2.50 N 1 0.78 0.71 1.95 1.78 5
Liquid conductivity (meas) 4.00 N 1 0.23 0.26 0.92 1.04 5
Liquid Permittivity (target) 2.50 N 1 0.78 0.71 1.95 1.78 oo
Liquid Permittivity (meas) 5.00 N 1 0.23 0.26 1.15 1.30 oo
Combined Standard RSS U, = 1%)?3 10.54%
e 25 | 2v0m
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4.5. System Check Results

Test mode:900MHz

Product Description:Validation
Model:Dipole SID900

E-Field Probe: SSE2(SN 31/17 EPGO324)
Test Date: June 23, 2020

Medium(liquid type)

HSL_900

Frequency (MHz)

900.0000

Relative permittivity (real part)

42.58

Conductivity (S/m)

0.94

Input power

100mwW

Crest Factor

1.0

Conversion Factor

1.54

Variation (%)

-1.410000

SAR 10g (W/Kg)

0.721496

SAR 1g (W/Kg)

1.143251

SURFACE SAR

VOLUME SAR

SAR Vizuslization Graphicel Interface

Surface Radiated Intensity et T

150+,

Calors Seale
®/kz)

1. 154508 120-]
1.078114

1.001723
0.925931
0.843940

0.772548
0.696157
0.613765
0.543374
0. 466982
0.390591
0.314193
0.237808
0.161418
0.085025
U s

Z-Cats Control

<< Tpper Cut

=10

Lower Cut > 120

=il " v 0y v r * ! " y d

-150 -120 -0 -B0 -3 0 30 B0 90  1Z0 180
X

SHVE Canesl

o I () [0 T (am)

SKR Visualisation Graphical Interface

Yolume Rudistsd Intansity Zom Tyl

150+

Colors Seale
k)
1. 218501 120}
1. 148910
1081320
1.012729
0944138
0675547
0. B0BGST
0738366

0.669775

0.601185
0.5325%4

0. 464003
0. 395412
0. 326822
0.259231 =
U’ 1Ay

I-Cats Control

< Tpper Cut

z=14o

Lower Cut 7> 120}

=il n v " ! " * n ! ?
e Coneel S50 -120 -9 60 -3 0 30 60 @ 120 150
b

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

Page 41 of 132

T— v

W



S

Shenzhen LCS Compliance Testing Laboratory Ltd.

Report No.: LCS220121029AEB001

Test mode:1800MHz
Product Description:Validation
Model:Dipole SID1800

E-Field Probe: SSE2(SN 31/17 EPGO324)

Test Date: June 28, 2020

Medium(liquid type)

HSL_1800

Frequency (MHz)

1800.0000

Relative permittivity (real part)

40.64

Conductivity (S/m)

1.43

Input power

100mwW

Crest Factor

1.0

Conversion Factor

1.65

Variation (%)

-3.460000

SAR 10g (W/Kg)

1.887692

SAR 1g (W/Kg)

4.013524

SURFACE SAR

VOLUME SAR

SAR Vizuslization Graphicel Interfae

0 Fedicter T Zoon In/D

sur
Colors Seale iy
O/ leg)
«oster -~
i
3 Sleras
3.273457
3.000718
2. 727980
2 dsmzat
7 10750
T snared
1 earoze
1 Sekere
1.091549
0.818811
0. 546072
0.273334 =
e
Z-Cats Control —
<< Upper Cut.
Z:40 m
»
a

6w 120 150

50|
-i50 -1 -9 -0 =30 an

SHVE Canesl

o I () [0 T (am)

SAR Vizuslization Graphicel Interfecs

Co

2-Cats Control

< lpper Cut

lors Seale
/k2)

4.135023
3.872204
3608384
3.346565
3.083745
2.820926

2.558106
2.295287
2.032467
1. 768848
1508828
1244008
0.981190
0.718370
0.455551
1151

=10

Lower Cut 5%

Zoom TnOut

Volume Radisted Intensity
150

120-]

)

g 80 1m0 1m0

) p gy " T ’ *
-50 -0 -G 60 -m 0 3
b

X
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Test mode:2000MHz

Product Description:Validation
Model:Dipole SID2000

E-Field Probe: SSE2(SN 31/17 EPG0324)
Test Date: June 30, 2020

Medium(liquid type) HSL_2000
Frequency (MHz) 2000.0000
Relative permittivity (real part) 39.17
Conductivity (S/m) 1.42
Input power 100mW
Crest Factor 1.0
Conversion Factor 1.83
Variation (%) -3.970000
SAR 10g (W/Kg) 1.957112
SAR 1g (W/Kg) 4.046892
SURFACE SAR VOLUME SAR

SAR ¥isualization Graphical Interface SAR Visualization Graphical Interface

Surface Badiated Tntensity Zoon Infut Yolume Radiated Tntensity Zoon Tnflut

150+, 150,

Colors Seale
Wikg)
4. 206196 120 |
3. 925674
3645452
3365078
3064707
2804335
2,523963
2.243591
1863219
1662846

1. 402474 i
1. 122102

0.841730

0.561358

0.280986 = 0

U UUs 1

I-Cats Control

<< Upper Cut << Vpper Cut

=10 z=10

Loner Cat >> -120-| Lower Cut >> 120}

=, o ] g ] ] ; " r ] d -, p ] g g ’ ; p p gy
<50 -0 80 -6) -3 0 30 B0 @0 iz 150 S50 -0 80 80 -0 O 30 e 80 iz0 150
X —~ ~ X

Colers Seale
W/kg)

4 248217 120}
3 979182
3709108
3 438023
3 166338
2. 89g8s4
2,828768
2,358885

2.088600

1.818516
1548431

1.278347 T
1. 008262
0738178 ol

Z-Cats Control

o I @e) o T (am)
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Test mode:2450MHz
Product Description:Validation
Model:Dipole SID2450

E-Field Probe: SSE2(SN 31/17 EPGO324)

Test Date: July 02, 2020

Colors Sesls 180

Wikg)
5.371654 120
5013675
4. 635666
4297658
3. 939643
3581640

3.223631

2.965623
2.507614
2. 149605
1.7915%
1. 433888
1.075578
0.717570
0.35956 -
U.Ul1ss2

Colors Seals
W/kg)
5.466737
5.103405
4.752074
4334743
4037411
3.680080
3.322748
2,965417

2.608086
2.250754
1.893423

1538082
1178780
0.821428
0.464087
U 108786

Z-Cats Control

Medium(liquid type) HSL_2450
Frequency (MHz) 2450.0000
Relative permittivity (real part) 38.35
Conductivity (S/m) 1.78
Input power 100mW
Crest Factor 1.0
Conversion Factor 1.94
Variation (%) -1.790000
SAR 10g (W/Kg) 2.339756
SAR 1g (W/Kg) 4.976425
SURFACE SAR VOLUME SAR
s e i o |

150,

120]

y

<« Tpper Cut
- to ™ z-140 o
Lower Cut >> 120 Lover Cut > -120-]
i ] ; =, p ] g g ’ ; p p gy
7L -y 50 -120 60 60 -5 0 a0 60 80 {20 150 e ey 5 -t b0 80 -0 O a0 e & 120 1%
x
o I @) o T )
|
'
1
7 f
< '
B
|
y
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Test mode:2600MHz

Product Description:Validation
Model:Dipole SID2600

E-Field Probe: SSE2(SN 31/17 EPG0324)
Test Date: July 03, 2020

Medium(liquid type) HSL_2600
Frequency (MHz) 2600.0000
Relative permittivity (real part) 40.35
Conductivity (S/m) 1.90
Input power 100mW
Crest Factor 1.0
Conversion Factor 1.89
Variation (%) -1.270000
SAR 10g (W/Kg) 2.453607
SAR 1g (W/Kg) 5.610637
SURFACE SAR VOLUME SAR
s — e i ieerin |

150, 150,

Colors Seals
W/kg)

Colors Seals
Wikg)

5. 736645 120-]
5. 267625
& 538612
4. 189587
3 84062
3. 491588
3.142553

5. 908455 120}
5435304
4 pEti0z
4 327000
3 902548
3618838
3.260544
2,793538 2,910382
2. 444524
2095508
1746455
1.397480
1045465
0899451
0.35043% =

2,556240

2. 202088
1547938

1. 483784
1. 139632
0.785480
0.431328 =0
wurLTs

Z-Cuts Control.

< Tpper Cut
z=40 o
-120-] Lower Cut 3 -120]
L= ] " L= p ] ] ] ¥ " p ’ ]
s E—y 50 -120 60 80 -5 0 a0 60 @ {20 150 P F—y 5 -t b0 80 -0 O a0 s @0 120 150
x
o I @) o T Gy
|
'
1
7 f
< b
B
{
y
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4.6. SAR Test Graph Results

#1 Test Mode:GSM900MHz,Middle channel(Front of face)

Product Description:myFirst Fone R1s, S11

Model:KW1305, G4K1
Test Date: June 23, 2020

Medium(liquid type) HSL 900
Frequency (MHz) 897.4000
Relative permittivity (real part) 42.58
Conductivity (S/m) 0.94
E-Field Probe SN 31/17 EPGO324
Crest Factor 8.0
Conversion Factor 1.54
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm

Variation (%) -3.990000
SAR 10g (W/KQg) 0.355173
SAR 1g (W/KQg) 0.579348

SURFACE SAR VOLUME SAR

SAR Visualization Graphical Interface

Sarface Raisted Intensity
Colors Seale ey
/o)
0. 644024 120}
0’ e1092
0’ 583160
0’51528
0. 12298
0. 428364

0.386432
0.343500

0.300568
0.257636
0.214704
0.171772
0. 128840
0.085908
0.042978 &
UL

Z-Cats Control

X

e X m) [ T (om)

Zoon Tn/Out

<< Upper Cut
I=4t0 n
Lover Cut > 120}
=l o v v y » * n n ’ d
SAE Cancel -0 120 80 60 -3 0 30 B0 90 1720 150

SAR Visuslization Graphicsl Interfacs

<< Upper Cut

1=t0

Lover Cut %) -120-}
SAVE Caneal
X

Volume Radiated Intensity

150

Toon Tn/Out

Colors Seale
01/ke)
0.614345 120]
0.577400
0.540456
0.503511
0. 488587

0.42622

0.392678
0.355133
0.318788
0.281844
0.244809

0.207955
0171010
0.134088
0.087121 =
u; U

Z-Cuts Control

1508 0 0 g g 0 " 0 0 " d
-0 -1z0 S0 60 -3 0 30 80 80 1z 150
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#2

Test Mode:GSM1800MHz,Middle channel(Front of face)

Product Description: myFirst Fone R1s, S11
Model:KW1305, G4K1
Test Date: June 28, 2020

Colors Seale by

(itke)

0.540079 120]
0.504102
0. 488174
0. 432047
0.306169
0.380122
0324214

0. 788237

0. 252258
0.z16287
0. 180305 i
0. 144327
0. 108350
0.072372
0.038385 = 0
U, UaLT

Z-Cuts Control

<< Upper Cut

z=1to0

Lower Cut 22 -120-}

-150-8 o 0 g g 3 " o ’ g d
SavE Cancel -0 -iZ0 %0 60 -3 0 30 B0 9 120 150
X

o X (an) [iE ¥ (mn)

Medium(liquid type) HSL_1800
Frequency (MHz) 1747.4000
Relative permittivity (real part) 40.64
Conductivity (S/m) 1.43
E-Field Probe SN 31/17 EPGO324
Crest Factor 8.0
Conversion Factor 1.65
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -1.360000
SAR 10g (W/Kg) 0.698328
SAR 1g (W/Kg) 1.301498
SURFACE SAR VOLUME SAR
o | i s oo |

Colors Scale 8
th/kz)

1.387718 120]
1.209308
1.210888
1122488
1.034078
0.045888
0.857250

0.768843
0.680438
0.582028
0.503819

0.415200
0.36790
0.238389
0.149979 = 0
U. U1y

Z-Cuts Control

<< Upper Cut

z=to n
Lower Cul 2 -120-}

1508 0 0 g g 0 " 0 ’ g d
-0 -120 -0 60 -3 0 30 80 9 1z 150
X
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#3

Test Mode:WCDMA 900MHz,Middle channel(Front of face)

Product Description: myFirst Fone R1s, S11
Model: KW1305, G4K1
Test Date: June 23, 2020

Medium(liquid type)

HSL_900

Frequency (MHz)

897.6000

Relative permittivity (real part)

42.58

Conductivity (S/m)

0.94

E-Field Probe

SN 31/17 EPGO324

Crest Factor

1.0

Conversion Factor

1.54

Sensor

4mm

Area Scan

dx=8mm dy=8mm

Zoom Scan

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

Variation (%)

0.010000

SAR 10g (W/Kg)

0.314159

SAR 1g (W/Kg)

0.525966

SURFACE SAR

VOLUME SAR

SAR Visualisation Graphical Interface

Surface Radiated Intensity o Tenfim

Colors Secale 8

th/kg)

0. 552736 120 ]
0515018

0. atal6s

0. a4zaTe

0. apsse0

0. 383804

0.332007
0.295231

0.25844¢
0.221658
0. 184871

0. 148085
0111788
0.074512
0.037725 = 0
U, U

Z-Cuts Control

<< Upper Cut

z=1to0

Lower Cut 22 -120-}

-150-8 o 0 g g 3 " o ’ g d
SavE Cancel -0 -iZ0 %0 60 -3 0 30 B0 9 120 150
X

ie X @n) B ¥ (mn)

SAR Visualisation Graphical Interface

Volume Radiated Intensity B Byl

Colors Seale by

(ike)

0.554403 120]
0.500716
0. 487030
0.453343
0.419656
0.385070
0.352283

0.3185%
0.284308
0.251223
0.217538

0.183819
0. 150163
0. 116478
0.082789 = 0
U Uasle

Z-Cuts Control

<< Upper Cut.
1= to m
Lever Cut »> 120}
=&, p D g v v * o ’ , d
SAVE Cancel -10 -iz0 S0 B0 -3 0 3 60 90 120 150

X
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#4
Test Mode:WCDMA2100MHz,Middle channel(Front of face)
Product Description: myFirst Fone R1s, S11

Model:KW1305, G4K1
Test Date: June 30, 2020

Colors Seale
(itke)

1. 568209 120]
1. 4s4087
1. 350385
1. 255875
1151761
1. 047848
0943536

0.839474
0.7353L2
0.63L700
0.527088

0. 472076
0.318864
0.514752
0. 110840 = 0
U, WS

Z-Cuts Control

g X (mm) [0 ¥ (mn)

<< Upper Cut << Upper Cut,
z=t0 n I=to n
Lower Cut 2> -120-] Lower Cat X
=&, D v v v v * n ’ » ! e, p v v v > * o ’ » d
suE Cancel -0 -izo -8 60 -3 0 3 B0 9 120 150 SwE Cancel -0 -z S0 60 -3 0 30 60 90 120 150
X x

Medium(liquid type) HSL_2000
Frequency (MHz) 1950.0000
Relative permittivity (real part) 39.17
Conductivity (S/m) 1.42
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.83
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -1.440000
SAR 10g (W/Kg) 0.832052
SAR 1g (W/Kg) 1.439506
SURFACE SAR VOLUME SAR
Ry i s

Colors Sedle ey

ke
1.534912
1. 438579
1342048
1.245013
1. 149580
1.053247
0.956914
0. 860581
0. 764248

0.667815
0.571581

0. 475048
0.378215
0. 280582
0. 186249 = M
U, U

Z-Cuts Contrel

- A
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#5

Test Mode:802.11B,Middle channel(Front of face)
Product Description: myFirst Fone R1s, S11
Model:KW1305, G4K1

Test Date: July 02, 2020

Medium(liquid type)

HSL_2450

Frequency (MHz)

2442.0000

Relative permittivity (real part)

38.35

Conductivity (S/m)

1.78

E-Field Probe

SN 31/17 EPGO324

Crest Factor

1.0

Conversion Factor

1.91

Sensor

4mm

Area Scan

dx=8mm dy=8mm

Zoom Scan

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

Variation (%)

-1.280000

SAR 10g (W/Kg)

0.133139

SAR 1g (W/Kg)

0.238103

SURFACE SAR

VOLUME SAR

SAR Visualisation Graphical Interface

Surface Radiated Intensity o Tenfim

150

Colors Seale
(itke)

0. 238276 120]
0. 158775
0.093275
0.020775
0. 088275
0.075775
0.083275

0.050775
0.048275
0.035775
0.0z3275
0.010775
0.008275
0.005775
0.003275 &
U, Ut

Z-Cuts Control

<< Upper Cut

z=1to0

Lower Cut 2> -120-}
=&, D v v v v * n ’ » !
SAVE Cancel -0 -izo -8 60 -3 0 3 B0 9 120 150

X

o X (mm) [ ¥ (mn)

SAR Visualisation Graphical Interface

Volume Radiated Intensity B Byl

Colors Scale 8
th/kz)

0.262002 120]
0. 180374

0.09874E
0.087119
0. 075401
0.083883

0.052235

0.040807
0.038878
0.027351
0.015724

0.002028
0.008488
0.004340
0.002212 = 0
U U5

Z-Cuts Control

<< Upper Cut

z=to n
Lower Cul 2 -120-}

1508 0 0 g g 0 " 0 ’ g d
SAVE Cancel -0 -120 -0 60 -3 0 30 80 9 1z 150
X
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#6

Test Mode:E-UTRA Band1,Middle channel( Front of face )

Product Description: myFirst Fone R1s, S11
Model: KW1305, G4K1
Test Date: June 30, 2020

0.748237
0.608536
0.648836
0.599135
0.549435
0. 499735
0.450034
0.400334
0.350633

0.300833
0.251232 i
0.201532
0.151832
0.102131
0.052431 = e
ULz

Z-Cuts Control.

< Upper Cut

=40

Loner Cut 2> 120}

120 ]

150 0 " 0 T 5 ‘ n 0 "
SWE Cancel -0 -1z0 -0 60 - 0 30 60 9 1z 150
b

o X () [0 T (om)

Medium(liquid type) HSL_2000
Frequency (MHz) 1950.0000
Relative permittivity (real part) 39.17
Conductivity (S/m) 1.42
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.83
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 3.120000
SAR 10g (W/Kg) 0.428916
SAR 1g (W/KQg) 0.730291
SURFACE SAR VOLUME SAR
- ﬁ;,ifji";f.;iiﬁl"fiﬁiﬁiif oo | - m;‘.";”"f;iill"iliiif o |

0.769355
0.722254
0.875152
0.528050
0.580848
0.533848
0.436744

120

0.439642
0.392540
0.345438
0.298337

0.251235
0204133
0.157031
0. 109528 = M
UouzE

Z-Cats Control

<< Upper Cut
z=t0 o
Lonsr Cut %> -120-}
150} T D T T 0 T T T T T
e oy S50 -1zm %0 -6 -3 0 W 60 W 120 150

X
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Test Mode:E-UTRA3,Middle channel(Front of face)
Product Description: myFirst Fone R1s, S11
Model:KW1305, G4K1

Test Date: June 28, 2020

Medium(liquid type) HSL_1800
Frequency (MHz) 1747.5000
Relative permittivity (real part) 40.64
Conductivity (S/m) 1.43
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.65
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 1.170000
SAR 10g (W/Kg) 0.812127
SAR 1g (W/Kg) 1.444408
SURFACE SAR VOLUME SAR

SAR Visualisation Graphical Interface

SAVE,

Colors Seale by

Z-Cuts Control

<< Upper Cut

z=1to0

Lower Cut 22 -120-}

Zoon Tn/Out

Surface Radiated Intensity

(itke)
1. 456356
1. 350340
1. 262325
1. 185310
1. 058285
0.gr1280
0.674265
0.777250
0.680235
0.583220
0. 488205
0.389190
0292174
0. 195159
0.098L44 &
UL ULl

L4

-150] " o ’ g d
3 B0 @ 120 150

-0 -1z0 %0 60 @m0
X

Cancel.

o X (mm) [0 ¥ (mn)

SAR Visualisation Graphical Interface

Zoon Tn/Out

Volume Radiated Intensity

Colors Scale 8
th/kz)

1.557484 120]
1450428

1.381302
1283357
10165321
1.087285

0.968250

0.871214
0.773178
0.675142
0.577107
0. 472071
0.381035
0.280900
0. 154984 &
U, Uit

g

Z-Cuts Control

<< Upper Cut

z=to n
Lower Cul 2 -120-}

150 " 0 ’ g
0 60 @ 1 1s0

-0 -1z0 -0 60 -3 0
X
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#8

Test Mode: E-UTRA7,Middle channel(Fro
Product Description: myFirst Fone R1s, S
Model:KW1305, G4K1

Test Date: July 03, 2020

nt of face)
11

Medium(liquid type) HSL_2600
Frequency (MHz) 2535.0000
Relative permittivity (real part) 40.35
Conductivity (S/m) 1.90
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.89
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 2.620000
SAR 10g (W/Kg) 0.801868
SAR 1g (W/Kg) 1.431586
SURFACE SAR VOLUME SAR

SAR Visualisation Graphical Interface
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Shenzhen LCS Compliance Testing Laboratory Ltd. Report No.: LCS220121029AEB001

#9
Test Mode: E-UTRA8,Middle channel(Front of face)

Product Description: myFirst Fone R1s, S11
Model: KW1305, G4K1
Test Date: June 23, 2020

Medium(liquid type)

HSL_900

Frequency (MHz)

897.5000

Relative permittivity (real part)

42.58

Conductivity (S/m)

0.94

E-Field Probe

SN 31/17 EPGO324

Crest Factor

1.0

Conversion Factor

1.54

Sensor

4mm

Area Scan

dx=8mm dy=8mm

Zoom Scan

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

Variation (%)

1.340000

SAR 10g (W/Kg)

0.247475

SAR 1g (W/Kg)

0.413053

SURFACE SAR

VOLUME SAR

SAR Visualisation Graphical Interface

Surface Radiated Intensity o Tenfim

Colors Secale 8
th/kg)
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0.37E7E0
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#10
Test Mode: E-UTRA20,Middle channel(Front of face)

Product Description: myFirst Fone R1s, S11
Model: KW1305, G4K1
Test Date: June 23, 2020
Medium(liquid type) HSL 900
Frequency (MHz) 847.0000
Relative permittivity (real part) 42.58
Conductivity (S/m) 0.94
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.54
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.040000
SAR 10g (W/Kg) 0.130177
SAR 1g (W/Kg) 0.215515
SURFACE SAR VOLUME SAR
““ EE—— o - EEre——
= . © = . a
P x e fE 1 h.;x x

4

"

-
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Shenzhen LCS Compliance Testing Laboratory Ltd.

Report No.: LCS220121029AEB001

#11

Test Mode:GPRS900MHz,Middle channel(Body-LCD Down)

Product Description:myFirst Fone R1s, S11

Model:KW1305, G4K1
Test Date: June 23, 2020

(itke)

2. 989076
2. 789810
3. 500545
2. 301780
2. 197014
1. 992748
1793485

1.594215
1. 394855
1. 185687
0. 90842z

0.797157
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0. 308826
0. 199361 = 0
U, U

Z-Cuts Control
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Lower Cut 22 -120-}
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X

[e X (n) [E ¥ (mn)

Medium(liquid type) HSL_900
Frequency (MHz) 897.4000
Relative permittivity (real part) 42.58
Conductivity (S/m) 0.94
E-Field Probe SN 31/17 EPG0O324
Crest Factor 4.0
Conversion Factor 1.54
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.900000
SAR 10g (W/Kg) 1.543393
SAR 1g (W/Kg) 2.677112
SURFACE SAR VOLUME SAR
- 155‘12.”22“121?22?? o | - ﬁgfff.;i‘.ill"iiii’.f o |

ke
2. 830922 120]
2.681740
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Shenzhen LCS Compliance Testing Laboratory Ltd.

Report No.: LCS220121029AEB001

#12

Test Mode:GPRS1800MHz,Middle channel(Body-LCD Down)

Product Description: myFirst Fone R1s, S11
Model:KW1305, G4K1
Test Date: June 28, 2020

Colors Seale by

(itke)

0.703815 120]
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0.6L0070
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0.516225
0. 289303
0. 422380
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X

e X (mm) [ ¥ (mn)

Medium(liquid type) HSL_1800
Frequency (MHz) 1747.4000
Relative permittivity (real part) 40.64
Conductivity (S/m) 1.43
E-Field Probe SN 31/17 EPGO324
Crest Factor 4.0
Conversion Factor 1.65
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 3.300000
SAR 10g (W/Kg) 0.356310
SAR 1g (W/Kg) 0.703503
SURFACE SAR VOLUME SAR
o | i s oo |

Colors Seale by

(ike)
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0.84903
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Shenzhen LCS Compliance Testing Laboratory Ltd.

Report No.: LCS220121029AEB001

#13

Test Mode:WCDMA 900MHz,Middle channel(Body-LCD Down )

Product Description: myFirst Fone R1s, S11
Model:KW1305, G4K1
Test Date: June 23, 2020

Colors Seale
Wikg)
2. 128845 120

1. 885078

1843315
1701547
1. Ssa781
1418015
1. 278248
1130483
0.92z7LT
0.850951
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0. 475653
0. 783887

Z-Cuts Control

<& Upper Cut
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IS0, " T T T gy * n r T d
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X

SAVE Canesl.

[& X () [i6 T (mn)

Medium(liquid type) HSL_900
Frequency (MHz) 897.6000
Relative permittivity (real part) 42.58
Conductivity (S/m) 0.94
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.54
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 0.240000
SAR 10g (W/Kg) 1.183124
SAR 1g (W/Kg) 2.086142
SURFACE SAR VOLUME SAR
o | i mrm e ]

150+

Colors Seale
kg
2. 184277 120
2.025486
1588655
1.747845
1.609034
1.470223
1331412
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Shenzhen LCS Compliance Testing Laboratory Ltd.

Report No.: LCS220121029AEB001

#14

Test Mode:WCDMA2100MHz,Middle channel(Body-LCD Down)
Product Description: myFirst Fone R1s, S11

Model: KW1305, G4K1
Test Date: June 30, 2020

Medium(liquid type) HSL_2000
Frequency (MHz) 1950.0000
Relative permittivity (real part) 39.17
Conductivity (S/m) 1.42
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.83
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan

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

Variation (%) -2.490000
SAR 10g (W/Kg) 1.314964
SAR 1g (W/Kg) 2.481486

SURFACE SAR VOLUME SAR

SHR Visualization Graghical Inkerface

Surface Radiated Intensity
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0. 665020
0. 438229
0333437
0. 167645 &
U ULEss
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Shenzhen LCS Compliance Testing Laboratory Ltd.

Report No.: LCS220121029AEB001

#15

Test Mode:802.11B,Middle channel(Body-LCD Down)

Product Description:myFirst Fone R1s, S11

Model:KW1305, G4K1
Test Date: July 02, 2020

Medium(liquid type) HSL_2450
Frequency (MHz) 2442.0000
Relative permittivity (real part) 38.35
Conductivity (S/m) 1.78
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.91
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan

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

Variation (%)

-0.860000

SAR 10g (W/Kg) 0.406054

SAR 1g (W/Kg) 0.727216
SURFACE SAR VOLUME SAR

Surface Radiated Intensity

0.256L65
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0. 154009
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‘@ Shenzhen LCS Compliance Testing Laboratory Ltd.

Report No.: LCS220121029AEB001

Test Mode: E-UTRA Band1,Middle channel(Body-LCD Down)
Product Description: myFirst Fone R1s, S11

Model: KW1305, G4K1
Test Date: June 30, 2020

Medium(liquid type) HSL_2000
Frequency (MHz) 1950.0000
Relative permittivity (real part) 39.17
Conductivity (S/m) 1.42
E-Field Probe SN 31/17 EPG0324
Crest Factor 1.0
Conversion Factor 1.83
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan

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

Variation (%) -0.610000
SAR 10g (W/Kg) 1.173920
SAR 1g (W/Kg) 2.166576

SURFACE SAR VOLUME SAR

SKR Visualisation Graphical Inkerface

1.835788
1.787230

0.996087

0.747538

SAR Visualization Graghical Interface

Colors
/)

1. 980852
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Shenzhen LCS Compliance Testing Labor
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Report No.: LCS220121029AEB001

Test Mode: E-UTRA3,Middle channel(Body-LCD Down)
Product Description: myFirst Fone R1s, S11

Model:KW1305, G4K1
Test Date: June 28, 2020

Medium(liquid type) HSL_1800
Frequency (MHz) 1747.5000
Relative permittivity (real part) 40.64
Conductivity (S/m) 1.43
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.65
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan

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

Variation (%) -4.490000
SAR 10g (W/Kg) 3.588539
SAR 1g (W/Kg) 7.843354

SURFACE SAR VOLUME SAR

SHR Visualization Graghical Inkerface

Zoom Tn/Out

Surface Radiated Intensity

2. 708225 i
2. 167855
1. 626486
1085116
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Z-Cuts Control

<& Upper Cut

z=10
Lower Cut 2. -120-}

IS0, " T T T gy * n r T d
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\

#18

Test Mode: E-UTRA7,Middle channel(Body-LCD Down)

Product Description: myFirst Fone R1s, S11

Model:KW1305, G4K1
Test Date: July 03, 2020

Medium(liquid type) HSL_2600
Frequency (MHz) 2535.0000
Relative permittivity (real part) 40.35
Conductivity (S/m) 1.90
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.89
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.110000
SAR 10g (W/Kg) 2.165452
SAR 1g (W/Kg) 4.467645
SURFACE SAR VOLUME SAR
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SAR Visuslization Graphicsl Intsrfacs
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Volume Radiated Intensity 2o Byl

Calers Seale o

01/ke)

4.6az80
4. 342332
4041674
3741016
3.440359
3.138701

120]

2.639043
2.538386
2.237728

1.g37070

1.838412 i
1.335755

1035087

0.733439 .y

Z-Cuts Control

<< Upper Cut

1=t0
Lover Cut %) -120-}

1508 0 " . " . ‘ 0 n . J
-0 -120 -s0 60 -3 0 30 80 80 1z 150
be

#19

Test Mode: E-UTRAS, Middle channel(Body-LCD Down)

Product Description: myFirst Fone R1s, S11

Model: KW1305, G4K1
Test Date: June 23, 2020

Medium(liquid type) HSL 900
Frequency (MHz) 897.5000
Relative permittivity (real part) 42.58
Conductivity (S/m) 0.94
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.54
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm

Variation (%) 0.930000
SAR 10g (W/KQg) 0.743225
SAR 1g (W/Kg) 1.412986
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SURFACE SAR

VOLUME SAR

SAR Visuslization Graphicsl Intsrfacs
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#20

Test Mode: E-UTRA20,Middle channel(Body-LCD Down)

Product Description: myFirst Fone R1s, S11
Model: KW1305, G4K1
Test Date: June 23, 2020
Medium(liquid type) HSL 900
Frequency (MHz) 847.0000
Relative permittivity (real part) 42.58
Conductivity (S/m) 0.94
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.54
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.040000
SAR 10g (W/Kg) 1.037651
SAR 1g (W/Kg) 1.945370
SURFACE SAR VOLUME SAR
- 155‘12.”22“12122131? o | - ﬁgﬁ;‘"iiill"ﬁiii:if oo |
P xem 1 h.;x x
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5.CALIBRATION CERTIFICATE

SARTIMO Calibration Certificate-Extended Dipole Calibrations
According to KDB 450824 D02, Dipoles must be recalibrated at least once every three years; however, immediate
re-calibration is required for following conditions. The test laboratory must ensure that the required supporting
information and documentation have been included in the SAR report to qualify for extended 3-year calibration
interval.

1) When the most recent return-loss, measured at least annually, deviates by more than 20% from theprevious
measurement (i.e. 0.2 of the dB value) or not meeting the required -20 dB return-loss specification

2) When the most recent measurement of the real or imaginary parts of the impedance, measured at least annually,
deviates by more than 5Q from the previous measurement

Summary Result:

SID900 SN 07/14 DIP 0G900-300 Extend Dipole Calibrations

Date of Return-Loss Delta Im zﬁzlnce Delta I:TTaechﬁ::):a Delta
Measurement (dB) (%) ?ohm) (ohm) [()ohm) (ohm)
2018-10-01 -23.55 52.8 5.4
2019-10-01 -23.49 -0.26 52.5 -0.3 5.3 -0.1
SID1800 SN 30/14 DIP 1G800-301 Extend Dipole Calibrations
Date of Return-Loss Delta Im F;?jglnce Delta ILTZ%;%?; Delta
Measurement (dB) (%) ?ohm) (ohm) F()ohm) (ohm)
2018-10-01 -20.26 43.1 6.9
2019-10-01 -20.13 -0.64 42.9 -0.2 6.7
SID2000 SN 07/14 DIP 2G000-305 Extend Dipole Calibrations
Date of Return-Loss Delta Im Z(ejzlnce Delta ILTaegc;gﬁ::i
Measurement (dB) (%) ?ohm) (ohm) ?ohm)
2018-09-01 -23.67 50.8 6.2
2019-09-01 -23.46 -0.89 51.0 0.2 6.5
SID2450 SN 07/14 DIP 2G450-306 Extend Dipole Calibrations
Date of Return-Loss Delta Im zzglnce Delta ILTZ%Q‘;‘% Delta
Measurement (dB) (%) I(Dohm) (ohm) ?ohm) (ohm)
2018-10-01 -25.59 44.7 -1.1
2019-10-01 -25.68 0.35 44.8 0.1 -1.0 0.1
SID2600 SN 38/18 DIP 2G600-468 Extend Dipole Calibrations
Date of Return-Loss Delta Im Fézzlnce Delta Ilrrr?aegdlgigé Delta
Measurement (dB) (%) ?ohm) (ohm) ?ohm) (ohm)
2018-09-24 -29.14 49.2 3.4
2019-09-24 -29.12 -0.07 49.1 -0.1 3.2 -0.1
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5.1Probe-EPG0O324 Calibration Certificate

COMOSAR E-Field Probe Calibration Report

Ref : ACR.281.2.18.SATU.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD

BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA

MVG COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: SN 31/17 EPGO324

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

4~ [(ACCREDITED)
’ "’nll\\“‘ ! Cafipration CERT £224502

Calibration Date: 10/08/2019

Summary:

This document presents the method and results from an accredited COMOSAR Dosimetric E-Field
Probe calibration performed in MVG USA using the CALISAR / CALIBAIR test bench, for use
with a COMOSAR system only. All calibration results are traceable to national metrology
institutions.
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Checked by : Jérdome LUC Product Manager 10/8/2019 ﬁ/
Approved by : Kim RUTKOWSKI Quality Manager 10/8/2019 s Purthouwihd

Customer Name

Shenzhen LCS
Distribution : Compliance Testing
Laboratory Ltd.
Issue Date Modifications
A 10/8/2019 Initial release
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR.281.2.18 SATU.A

1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG
Model SSE2
Serial Number SN 31/17 EPGO324
Product Condition (new / used) New
Frequency Range of Probe 0.15 GHz-6GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.189 MQ
Dipole 2: R2=0.203 MQ
Dipole 3: R3=0.218 MQ

A yearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

MVG’s COMOSAR E field Probes are built in accordance to the IEEE 1528, OET 65 Bulletin C and
CET/IEC 62209 standards.

Figure 1 — MTVG COMOS Dosimem' field Dipole

Probe Length 330 mm
Length of Individual Dipoles 2 mm
Maximum external diameter 8 mm
Probe Tip External Diameter 2.5 mm
Distance between dipoles / probe extremity | 1 mm

3 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C, CENELEC EN30361 and CEI/IEC 62209 standards provide
recommended practices for the probe calibrations, including the performance characteristics of
interest and methods by which to assess their affect. All calibrations / measurements performed meet
the fore mentioned standards.

3.1 LINEARITY

The evaluation of the linearity was done in free space using the waveguide, performing a power
sweep to cover the SAR range 0.01W/kg to 100W/kg.

Page: 4/10

This document shall not be reproduced, except in full or in part, without the written approval of MVG.
The information contained herein is to be used only for the purpose for which it is submitted and is not to
be released in whole or part without written approval of MVG.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 71 of 132

W Thors



s Shenzhen LCS Compliance Testing Laboratory Ltd. Report No.: LCS220121029AEB001
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3.2 SENSITIVITY

The sensitivity factors of the three dipoles were determined using a two step calibration method (air
and tissue simulating liquid) using waveguides as outlined in the standards.

3.3 LOWER DETECTION LIMIT

The lower detection limit was assessed using the same measurement set up as used for the linearity
measurement. The required lower detection limit is 10 mW/kg.

3.4 ISOTROPY

The axial isotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test configuration 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 inserting the probe in a thin plastic box filled
with tissue-equivalent liquid, with the plastic box illuminated with the fields from a half wave dipole.
The dipole is rotated about its axis (0°-180°) in 15° increments. At each step the probe is rotated
about its axis (0°-360°).

3.5 BOUNDARY EFFECT

The boundary effect is defined as the deviation between the SAR measured data and the expected
exponential decay in the liquid when the probe is oriented normal to the interface. To evaluate this
effect, the liquid filled flat phantom is exposed to fields from either a reference dipole or waveguide.
With the probe normal to the phantom surface, the peak spatial average SAR is measured and
compared to the analytical value at the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEI/IEC
62209 standards were followed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide technique. All uncertainties listed below represent an
expanded uncertainty expressed at approximately the 95% confidence level using a coverage factor
of k=2, traceable to the Internationally Accepted Guides to Measurement Uncertainty.

Uncertainty analysis of the probe calibration in waveguide
Uncertainty Probability .. . Standard
ERRORSOURCES value (%) Distribution Divises e Uncertainty (%)

Incident or forward power 3.00% Rectangular \/5 | 1 1.732%
Reflected power 3.00% Rectangular \@ ' 1 1.732%
Liquid conductivity 5.00% Rectangular \5 | 1 2.887%
Liquid permittivity 4.00% Rectangular \/?: | 1 2.309%
Field homogeneity 3.00% Rectangular \/5 ‘ 1 1.732%
Field probe positioning 5.00% Rectangular \/§ ' 1 2.887%
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Field probe linearity 3.00% Rectangular \/5 | 1 1.732%

Combined standard uncertainty 5.831%
Expanded uncertainty 12.0%

95 % confidence level k =2 -

S CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liquid Temperature 21°C
Lab Temperature 21°C
Lab Humidity 45 %
5.1 SENSITIVITY IN AIR
Nommx dipole | Normy dipole | Normz dipole
1 (uV/(V/m)?) | 2 (WVAV/m)*) | 3 (uV/(V/m)?)
0.80 0.83 0.68
DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (mV) (mV)
95 90 93

Calibration curves ei=f(V) (1i=1,2,3) allow to obtain H-field value using the formula:

E=.E’+E,+E;

B31-

Calibration curves

o
o
o

N
[ =]
(==

La]
[=]
o

Dipole 1

Efiield [Vdn)

200

Dipole 2

100-—

1=
0.00

0.0z 0.04

0.08 0.08
YWoltage [V]

010
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5.2 LINEARITY

Linearity
1.00-
075
g 050
5 0.25
R T s B o e o e o
% -0.25
g
5 050
075
1.00-, !
0 50 100 150 200 250 300 370
E-Field ['V/m]

Linearity:0+/-1.13% (+/-0.05dB)

5.3 SENSITIVITY IN LIQUID

Liquid Frequency Permittivity Epsilon (S/m) ConvF
(MHz +/-
100MHz)
HL450 450 4217 0.86 1.56
BL450 450 57.65 0.95 1.60
HL750 750 40.03 0.93 1.45
BL750 750 56.83 1.00 1.50
HL3850 835 42.19 0.90 1.55
BL850 835 54.67 1.01 1.59
HL900 900 42.08 1.01 1.54
BL900 900 55.25 1.08 1.60
HL1800 1800 41.68 1.46 1.65
BL1800 1800 53.86 1.46 1.68
HL 1900 1900 38.45 1.45 1.86
BL1900 1900 53.32 1.56 1.93
HL2000 2000 38.26 1.38 1.83
BL2000 2000 52.70 1.51 1.89
HL2300 2300 39.44 1.62 1.95
BL2300 2300 54.52 1.77 2.01
HL2450 2450 37.50 1.80 1.91
BL2450 2450 5322 1.89 1.95
HL2600 2600 39.80 1.99 1.89
BL2600 2600 52.52 2.23 1.94
HL5200 5200 35.64 4.67 1.50
BL5200 5200 48.64 9:51 1.56
HL5400 5400 36.44 4.87 1.44
BL5400 5400 46.52 5.77 1.47
HL5600 5600 36.66 5.17 1.48
BL5600 5600 46.79 5.77 1.53
HL5800 5800 3531 5.31 1.50
BL5800 5800 47.04 6.10 1.55
LOWER DETECTION LIMIT: 9mW/kg
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5.4 ISOTROPY

HI1.900 MHz
- Axial isotropy: 0.05dB
- Hemispherical isotropy: 0.07 dB
Isotropy curves
10- L </\~_\~
o
wll \
all |
wl /
a /
w N
i) sl .
HI1.1800 MHz
- Axial isotropy: 0.06 dB
- Hemispherical isotropy: 0.07 dB

Isotropy curves

;S ,//‘A T P
0 // \
04
ol \

’ \
) { !
oK /
D4-—

\
0.
08
~_| [

104 '
10 28 06 04 02 00 02 04 06 08 10

Page: 8/10

Difole at0
Digole at 30

Digole at0
Dirole at30°

This document shall not be reproduced, except in full or in part, without the written approval of MVG.
The information contained herein is to be used only for the purpose for which it is submitted and is not to

be released in whole or part without written approval of MVG.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

Page 75 of 132

G2 Jf

=}



s Shenzhen LCS Compliance Testing Laboratory Ltd.

Report No.: LCS220121029AEB001

mvG COMOSAR E-FIELD PROBE CALIBRATION REPORT

Ref: ACR.281.2.18.SATU.A

HI1.5600 MHz
- Axial isotropy: 0.06 dB
- Hemispherical isotropy: 0.10 dB

Isotropy curves

10+ — .

L~ T~ )
08 \
0.
04—
el \
00 |{ '15

|
02
A /
0.
-0 S
Y E

; g M S

404
10 28 06 04 02 00 02 04 0§ 08 10

Page: 9/10

Difole at0
Difole at 30

This document shall not be reproduced, except in full or in part, without the written approval of MVG.
The information contained herein is to be used only for the purpose for which it is submitted and is not to

be released in whole or part without written approval of MVG.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

Page 76 of 132

VWY



s Shenzhen LCS Compliance Testing Laboratory Ltd. Report No.: LCS220121029AEB001

Ref: ACR.281.2.18.SATU.A

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

COMOSAR E-FIELD PROBE CALIBRATION REPORT

6 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model ‘| Calibration Date Date
Flat Phantom MVG SN-20/09-sAM74 [Validated. Nocal  Validated. - No cal
required. required.
COMOSAR Test Bench|  Version 3 NA palicatesl bopal  Mahesed) s fed
required. required.
Network Analyzer | Rnode g‘viChwarz SN100132 02/2016 02/2019
Reference Probe MVG EP 94 SN 37/08 10/2017 10/2019
Multimeter Keithley 2000 1188656 01/2017 01/2020
Signal Generator Agilent E4438C MY49070581 01/2017 01/2020
Amplifier Aethercomm SN 046 Characterized pripr to|Characterized pripr to
test. No cal required. |test. No cal required.
Power Meter HP E4418A US38261498 01/2017 01/2020
Power Sensor HP ECP-E26A US37181460 01/2017 01/2020
Directional Coupler Narda 4216-20 01386 Characterized pri_or to |Characterized pripr to
test. No cal required. |test. No cal required.
Waveguide Mega Industries | 069Y7-158-13-712 |Vaidated. Nocal - Validated. No cal
required. required.
Waveguide Transition | Mega Industries | 069Y7-158-13-701 | aidated. Nocal —validated. No cal
required. required.

. — : Validated. No cal Validated. No cal
VWaveguide Termination| Mega Industries 069Y7-158-13-701 required. required.
Temperature | Humidt|  control Company 150798832 1112017 1112020

ensor
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5.2SID900 Dipole Calibration Ceriticate

SATIMO

The microwave vision company

SAR Reference Dipole Calibration Report

Ref : ACR.287.5.14.SATU.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD

BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 900 MHZ
SERIAL NO.: SN 07/14 DIP 0G900-300

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

ey,
NN/ 7,
s I
- TS
7~ [AccrEbiTED)
L ammn i Colimration CERT 2224642
10/01/2018

Summary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench. All calibration results are traceable

to national metrology institutions.
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SATIMO
1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations
and the measurements that were performed to verify that the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 900 MHz REFERENCE DIPOLE
Manufacturer Satimo
Model SID900
Serial Number SN 07/14 DIP 0G900-300
Product Condition (new / used) New

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

e

Figure 1 — Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CEIIEC 62209 standards provide requirements for
reference dipoles used for system validation measurements. The following measurements were
performed to verify that the product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

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

42 MECHANICAL REQUIREMENTS

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

5 MEASUREMENT UNCERTAINTY

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

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

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

5.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC
62209 standards were followed to generate the measurement uncertainty for validation
measurements.

Scan Volume Expanded Uncertainty
lg 20.3 %
10g 20.1 %
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE

Frequency. MHz
800 820 840 860 880 900 920 940 960 980 1000

S11, dB

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
900 } -23.55 \ -20 | 528Q-54)Q ‘
6.2 MECHANICAL DIMENSIONS
Frequency MHz Lmm hmm dmm
required measured required measured required measured

300 420.0 21 %. 2500£1%. | | 635:1%

450 290.0 £1 %. 166.7 +1 %. 6.35 1 %.

750 176.0 £1 %. 10001%. | | 635:1%. |
835 161.0 +1 %. 89.8 £1 %. 3.6 1 %. |
900 149.0 1 %. PASS 83.3£1%. PASS 3.61%. PASS |
1450 89.1 1 %. s17:1% | | 36:1% .
1500 80.5 +1 %. 50.0 +1 %. 3.6 1 %. ‘
1640 790:1%. | 1 as7s1% | [ 3621%.
1750 75.2 1 %. 429:1%. | [ 3621% 1
1800 72.0 £1 %. 41.7 1 %. 3.6 1 %. ‘
1900 68.0 1 %. 39.5+1 %. 3.6+1%. |
1950 66.3 1 %. 85:1% | [ 3621%. ‘
2000 64.5 1 %. 37.51 %. 3.6 1 %. ‘
2100 61.0 1 %. 35751 % | [ 36z1% f
2300 55.5 £1 %. 32.6 1 %. 3.6 +1 %.

2450 51.5 +1 %. 3041% | | 36:1%. |
2600 | ass:1% | 288:1% | [ 3621%. ‘
3000 1 arsa1u%. ' | 250:1%. | 1 3621% 1
3500 37.01 %. 264:1%. | | 36:1%.
3700 34.7:1 %. 26.4 1 %. 3.6 1 %. \
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7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
return loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned
standards. Per the standards, the dipole shall be positioned below the bottom of the phantom, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT

Fre:ﬂu:zncv Relative permittivity (g, Conductivity {c) S/m
required measured required measured
300 453+5% 0.87+5%
450 43545% 0.87+5%
750 4195 % 0.89+5%
835 415+5% 090+5%
900 41545% PASS 0.97 5% PASS
1450 4055 % 12015%
1500 40.4 5% 1.231+5%
1640 40.2+5% 1314+5%
1750 40.1+5% 13715%
1800 40.015 % 1.40£5%
1900 40.0£5 % 1.40+5%
1950 40.015 % 1.40%+5%
2000 40.0+5 % 1.40+5%
2100 39.8+5% 1.491+5%
2300 395+5% 1.67+5%
2450 39.215% 1.80%5%
2600 39.015% 1.96t5%
3000 385+5% 2405%
3500 37915% 29145%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

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

Software OPENSAR V4

Phantom SN 20/09 SAM71

Probe SN 18/11 EPG122

Liquid Head Liquid Values: eps’ : 42.5 sigma : 0.96
Distance between dipole center and liquid 15.0 mm

Area scan resolution dx=8mm/dy=8mm
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[ Zoon Scan Resolution | dx=8mm/dy=8m/dz=5mm
Frequency 900 MHz
Input power 20 dBm
Liquid Temperature 21°¢
| Lab Temperature 21°€C
Lab Humidity 45 %
F’e&“:z"“ 1g SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured required measured
300 2.85 194
450 4.58 3.06
750 8.49 5.55
835 9.56 6.22
900 109 11.12(1.11) 6.99 7.01 (0.70)
1450 29 16
1500 30.5 16.8
1640 34.2 184
1750 36.4 19.3
1800 384 20.1
1900 39.7 20.5
1950 40.5 20.9
2000 411 211
2100 43.6 219
2300 48.7 233
2450 52.4 24
2600 55.3 24.6
3000 63.8 257
3500 67.1 25
S Vs sk G aghed e fxce V4
Zow w04 l.;
$-.10 Madeke cravy -- /'
e
o iy
i h! imil
:1’?21(" piid
S 16
J
RN ) .
I N
SLCTR 08
04 En
) o) I
o 0 12 14 16 18 20 22 24 2 28 30
i ximet [ Yiew Z [mm)

Page: 8/11

This document shall not be reproduced, except in_full or in part, without the written approval of SATIMO.
The information contained herein is to be used only for the purpose for which it is submitted and is not to

be released in whole or part without written approval of SATIMO.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

Page 85 of 132



s Shenzhen LCS Compliance Testing Laboratory Ltd.

Report No.: LCS220121029AEB001

SATIMO

SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref: ACR.287.5.14.SATU.A

7.3 BODY LIQUID MEASUREMENT

Fre:nu’:ez ey Relative permittivity (g,’) Conductivity {c) S/m
required measured required measured

150 61.945% 0.80£5%

300 58.245% 0.925%

450 56.745 % 0.945%

750 55.515 % 0.96 +5%

835 55.245 % 0.9715%

900 55.045 % PASS 1.05t5% PASS
915 55.045 % 1.06 5 %

1450 54,045 % 1.3045%

1610 53.845 % 1.40£5%

1800 53.345% 1.5215%

1900 53.315% 1.5245%

2000 53345 % 1.5245%

2100 53.215% 1.62£5%
2450 52,745 % 1.9545%
2600 52.545% 2165%
3000 52,015 % 2.7315%
3500 51.345% 33115%

5200 49.0 +10 % 530110 %

5300 48.9 +10 % 5.42+10%

5400 48.7 10 % 5.53110%

5500 48.6 £10 % 5.65110%

5600 485 +10 % 5.77+10%

5800 48.2 10 % 6.00 £10 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4

Phantom SN 20/09 SAM71

Probe SN 18/11 EPG122

Liquid Body Liquid Values: eps’ : 56.7 sigma : 1.08

Distance between dipole center and liquid

15.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

dx=8mm/dy=8m/dz=5mm

Frequency 900 MHz
Input power 20 dBm
Liquid Temperature 21°C
Lab Temperature 21°C
Lab Humidity 45 %
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F'e&“:z"“ 1g SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
300 11.34 (1.13) 7.15(0.72)
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model ‘| Calibration Date Date
SAM Phantom satimo Sheoolo-aAM7q [(20deted. Nocal  Nelidated.  No- cal
required. required.
: Validated. No cal Validated. No cal|
COMOSAR Test Bench Version 3 NA required. required.
Network Analyzer | Rnode & Sohwarz SN100132 02/2016 0212019
Calipers Carrera CALIPER-01 12/2016 12/2019
Reference Probe Satimo EPG122 SN 18/11 10/2018 10/2019
Multimeter Keithley 2000 1188656 12/2016 12/2019
Signal Generator Agilent E4438C MY49070581 12/2016 12/2019
s Characterized prior to|Characterized prior to
Amgiiee Aetharcomm &hL.ose test. No cal required. |test. No cal required.
Power Meter HP E4418A US38261498 12/2016 12/2019
Power Sensor HP ECP-E26A US37181460 12/2016 12/2019
N Characterized prior to |Characterized prior to
Brrectiorial Coupier Narda:#216-20 i test. No cal required. |test. No cal required.
Temperature and | 41 Company 11-661-9 8/2016 8/2019

Humidity Sensor
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SAR Reference Dipole Calibration Report
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BAO'AN BLVD
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SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 1800 MHZ
SERIAL NO.: SN 07/14 DIP 1G800-301

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

i:i\%_,\—////’;_ !

Summary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench. All calibration results are traceable
to national metrology institutions.
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin

C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations

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

mentioned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR 1800 MHz REFERENCE DIPOLE
Manufacturer Satimo

Model SID1800

Serial Number SN 07/14 DIP 1G800-301

Product Condition (new / used) New

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench

only.

|

Figure 1 — Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CEIVIEC 62209 standards provide requirements for
reference dipoles used for system validation measurements. The following measurements were
performed to verify that the product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

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

42 MECHANICAL REQUIREMENTS

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

5 MEASUREMENT UNCERTAINTY

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

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

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

5.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEIIEC
62209 standards were followed to generate the measurement uncertainty for validation
measurements.

Scan Volume Expanded Uncertainty
lg 20.3 %
10g 20.1 %
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7 VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned

return loss and mechanical dimension requirements

. The validation measurement must be performed

against a liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned
standards. Per the standards, the dipole shall be positioned below the bottom of the phantom, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT

Fre:ﬁu:zncy Relative permittivity {€,’) Conductivity {c) S/m
required measured required measured
300 45315 % 0.87+5%
450 435+5% 0.87+5%
750 41915 % 0.89+5%
835 415+5% 0.90+5%
900 41.545% 0.97 5%
1450 4055 % 12015%
1500 40.4 5% 1.23+5%
1640 40.2+5 % 13145%
1750 40.1+5% 13745%
1800 40.045 % PASS 1.40£5% PASS
1900 40.0+5 % 1.40+5%
1950 40.0+5 % 1.40+5%
2000 40.0+5 % 1.40+5%
2100 39.8+5% 1.49+5%
2300 395+5% 1.67+5%
2450 39.215% 1.80+5%
2600 39.045% 1.96t5%
3000 385+5% 2405%
3500 37.945% 29115%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

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

Software OPENSAR V4

Phantom SN 20/09 SAM71

Probe SN 18/11 EPG122

Liquid Head Liquid Values: eps’ : 41.3 sigma : 1.38
Distance between dipole center and liquid 10.0 mm

Area scan resolution dx=8mm/dy=8mm
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[ Zoon Scan Resolution dx=8mm/dy=8m/dz=5mm
Frequency 1800 MHz
Input power 20 dBm
| Liquid Temperature 21°¢
Lab Temperature 21°C
Lab Humidity 45 %
F'e&":z"cy 1g SAR (W/kg/W) 10 g SAR {W/kg/W)
required measured required measured
300 2.85 194
450 4.58 3.06
750 8.49 5.55
835 9.56 6.22
900 109 6.99
1450 29 16
1500 30.5 16.8
1640 34.2 18.4
1750 36.4 193
1800 384 38.13(3.81) 20.1 20.20(2.02)
1900 39.7 20.5
1950 40.5 20.9
2000 411 211
2100 43.6 219
2300 48.7 233
2450 52.4 24
2600 55.3 24.6
3000 63.8 25.7
3500 67.1 25
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No. Current Next Calibration
Description Model Calibration Date Date
SAM Phantom Satimo SN-20/09-SAM71 :g::j‘lfetzd hocal ?@:ﬁ?éid No
COMOSAR TestBench|  Version 3 NA :’eﬂﬁf;gd Negenl Yei:ﬁféﬁd No wall
Network Analyzer Rh°dez&vi"hwm SN100132 0212016 02/2019
Calipers Carrera CALIPER-01 1212016 1212019
Reference Probe Satimo EPG122 SN 18/11 10/2018 10/2019
Multimeter Keithley 2000 1188656 1212016 1212019
Signal Generator | Agilent E4438C MY49070581 1212016 12/2019
ter | savocnm | swom | e et
Power Meter HP E4418A US38261498 1212016 1212019 ,
Power Sensor HP ECP-E26A US37181460 1212016 1212019 y
Directional Coupler | Narda 4216-20 01386 gg?’a,jfggffegﬂﬁgf ?eg?raﬁgeggffezﬁﬁ;éo
Li’gﬁj@tgr:nzgf Control Company 11-661-9 8/2016 8/2019
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Summary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench. All calibration results are traceable
to national metrology institutions.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 97 of 132



s Shenzhen LCS Compliance Testing Laboratory Ltd. Report No.: LCS220121029AEB001

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR287.7.14.8ATU.A
SATIMO
Name Function Date Signature

Prepared by : Jérome LUC Product Manager 10/14/2018 ﬁ’
Checked by : Jérome LUC Product Manager 10/14/2018 ﬁ’
Approved by : Kim RUTKOWSKI Quality Manager 10/14/2018 fum FurthoudDd

Customer Name

Shenzhen LCS

Distribution : Compliance Testing
Laboratory Ltd.
Issue Date Modifications
A 10/14/2018 Initial release
Page: 2/11

This document shall not be reproduced, except in full or in part, without the written approval of SATIMO.
The information contained herein is to be used only for the purpose for which it is submitted and is not to
be released in whole or part without written approval of SATIMO.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 98 of 132

k=t FEV | I9]



s Shenzhen LCS Compliance Testing Laboratory Ltd. Report No.: LCS220121029AEB001

SATIMO SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR287.7.14.8ATU.A
TABLE OF CONTENTS

1 InttoducHOon: s R e e 4

2 Device URder Test «uvuwnmnnnamainsiienimsig sviiissmimsinsimim s 4

A e Ts 7o D T o) ) R TS RO PP ROP T 4
3.1 General Information 4

4 Measurement Method ...unimnmmsimnnauanimamaaniesimimmmens 5
4.1 Return Loss Requirements 5
42  Mechanical Requirements 5

5 Measurement UNCErtainly ........ooeeeeeeierietieeieiieee e st eae et eee e aesaesaeeaeeaeeneaeseenaeneens 5
5.1 Return Loss 5
5.2 Dimension Measurement 5
53 Validation Measurement 5

6 Calibration Measurement ReSUIS ........ooooiveiiiieiiee e ee e eee e O

6.1 Return Loss and Impedance 6

6.2  Mechanical Dimensions 6
T NVAldal o0 D CASINEITENT . cocwsvnessuomssssmssysimomsmes s s s s S S A oSS A S S5 7

7.1 Head Liquid Measurement 7k

7.2 SAR Measurement Result With Head Liquid 7

7.3  Body Liquid Measurement 9

7.4  SAR Measurement Result With Body Liquid 9
8 LiSt Of EQUIPIMEIL ..ottt et st et et s e e 11

Page: 3/11

This document shall not be reproduced, except in full or in part, without the written approval of SATIMO.
The information contained herein is to be used only for the purpose for which it is submitted and is not to
be released in whole or part without written approval of SATIMO.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 99 of 132

G2 Jf

=}



S

Shenzhen LCS Compliance Testing Laboratory Ltd. Report No.: LCS220121029AEB001
SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.287.7.14.SATU.A
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin

C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations

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

mentioned standards.

2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 2000 MHz REFERENCE DIPOLE
Manufacturer Satimo
Model SID2000
Serial Number SN 07/14 DIP 2G000-305
Product Condition (new / used) New

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench

only.

e

Figure 1 — Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CEIIEC 62209 standards provide requirements for
reference dipoles used for system validation measurements. The following measurements were
performed to verify that the product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

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

42 MECHANICAL REQUIREMENTS

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

5 MEASUREMENT UNCERTAINTY

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

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band

Expanded Uncertainty on Return Loss

400-6000MHz

0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm)

Expanded Uncertainty on Length

3-300

0.05 mm

5.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC
62209 standards were followed to generate the measurement uncertainty for validation
measurements.

Scan Volume Expanded Uncertainty
lg 20.3 %
10g 20.1 %
Page: 5/11

This document shall not be reproduced, except in full or in part, without the written approval of SATIMO.
The information contained herein is to be used only for the purpose for which it is submitted and is not to
be released in whole or part without written approval of SATIMO,

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

Page 101 of 132

W oA



s Shenzhen LCS Compliance Testing Laboratory Ltd. Report No.: LCS220121029AEB001

SAR REFERENCE DIPOLE CALIBRATION REPORT ReGACRITTIEOATDA
SATIMO

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE

Frequency. MHz
1900 1920 1940 1960 1980 2000 2020 2040 2060 2080 2100

S11,dB

Frequency (MHz) Return Loss (dB) Requirement (dB) | Impedance
2000 -23.67 -20 |  50.8Q-6.2jQ

6.2 MECHANICAL DIMENSIONS

Frequency MHz L mm h mm d mm
required measured required measured required measured A

300 420.0 1 %. 250.0 £1 %. 6.35+1 %. 4
450 290.0 1 %. 166.7 £1 %. 6.35 11 %.

750 176.0 £1 %. 100.0 +1 %. 6.35 +1 %.

835 161.0 +1 %. 89.8 1 %, 3.6+1 %.

900 149.0 £1 %. 83.3%1%. 3.6+1 %.

1450 89.1+1%. 51.7 +1 %. ' 3.6+1 %.

1500 80.5+1 %. 50.0 +1 %. . 7 3.6+1 %.

1640 79.0t1 %. 45.7 £1 %. ~ 3.6+1 %.

1750 75.2 £1 %. 42,9 1 %. 3.6+1%.

1800 72.0£1%. 41.7 £1%. 3.6+1%.

1900 68.0+1 %. 3951 %. 3.6+1 %.

1950 66.3 +1 %. 38.5+1%. ~ 3.6+1 %.

2000 64.5 +1%. PASS 7541% | PASS 3.611%. PASS
2100 61.0+1 %. [ 35.7 £1 %. [ 3.6+1 %.

2300 55.5 +1 %. 32.6 +1 %. ’ 3.6+1%.

2450 51.5+1%. 30.4 £1 %. 3.6+1 %.

2600 48.5 £1 %. 28.8 +1 %. 3.6+1 %.

3000 41.5 £1%. 25.0 £1 %. 3.6+1%.

3500 37.0£1 %. 26.4 +1 %, 3.6+1 %.

3700 34.7+1 %. 2641 %. ‘ 3.6%1 %.
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7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
return loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned
standards. Per the standards, the dipole shall be positioned below the bottom of the phantom, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT

F'el‘\‘ﬂ“:z"“' Relative permittivity (¢,") Conductivity (o) S/m
required measured required measured
300 45315 % 0.87+5%
450 43.5+5% 0.87+5%
750 41945 % 0.89 5%
835 415+5% 090+5%
900 4155% 0975%
1450 4055 % 1.20t5%
1500 40.4 5 % 1.23+5%
1640 40.2+5 % 1314+5%
1750 40.1+5% 13715%
1800 40.015 % 1.40 £5%
1900 40.0£5 % 1.40t5%
1950 40.0+5 % 1.40t5%
2000 40.0+5 % PASS 1.405% PASS
2100 39.8+5% 1.49+5%
2300 3951+5% 1.67+5%
2450 39.215% 1.8015%
2600 39.015% 196t5%
3000 385+5% 2405%
3500 37915% 29115%

72 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEI/IEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.

Software OPENSAR V4
Phantom SN 20/09 SAM71
Probe SN 18/11 EPG122
Liquid Head Liquid Values: eps’ : 39.7 sigma : 1.43
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mm/dy=8mm
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| Zoon Scan Resolution | dx=8mm/dy=8m/dz=5Smm |

| Frequency | 2000 MHz

| Input power | 20 dBm

Liquid Temperature [21°C
| Lab Temperature | 21°C
Lab Humidity | 45 %
F'e;‘,‘":z"“ 1.g SAR (W/kg/W) 10 g SAR {W/kg/W)
required measured required measured

300 2.85 194
450 4.58 3.06 l
750 8.49 5.55
835 9.56 6.22
900 10.9 . A 6.99 |
1450 29 16
1500 30.5 16.8
1640 34.2 184
1750 36.4 19.3
1800 384 20.1
1900 39.7 20.5
1950 40.5 20.9
2000 41.1 43.00 (4.30) 211 21.20(2.12)
2100 43.6 219
2300 48.7 233
2450 524 24
2600 55.3 24.6
3000 63.8 25.7
3500 67.1 25
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7.3 BODY LIQUID MEASUREMENT
e Relative permittivity (¢, Conductivity (o) S/m
required measured required measured

150 61.95% 0.80+5%

300 58215 % 0.9215%

450 56.7 45 % 0.9415%

750 55.515 % 0.96 5%

835 55.245 % 0.97 5%

900 55.0 5 % 1.05 45 %

915 55.045 % 1.06 5 %

1450 54,045 % 1.3045%

1610 53.815% 1.4045%

1800 53315 % 1.5245%

1900 53.3%5% 1.5215%
2000 53.345% PASS 15245% PASS
2100 53.215% 1.62£5%
2450 52,745 % 1.9545%
2600 52515 % 21615%
3000 52,015 % 27315%
3500 51.345% 331+5%
5200 49.0 +10 % 5.30+10 %
5300 48.9 +10 % 5.42+10%
5400 487 +10% 5.53+10 %
5500 48.6 +10 % 5.65+10 %
5600 485 +10 % 5.77+10%
5800 48.2 +10 % 6.00£10%

7.4 SARMEASUREMENT RESULT WITH BODY LIQUID
Software OPENSAR V4
Phantom SN 20/09 SAM71
Probe SN 18/11 EPG122
Liquid Body Liquid Values: eps’ : 53.9 sigma : 1.53

Distance between dipole center and liquid

10.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution dx=8mm/dy=8m/dz=5mm
Frequency 2000 MHz
Input power 20 dBm
Liquid Temperature 21°C
Lab Temperature 21°C
Lab Humidity 45 %
Page: 9/11

This document shall not be reproduced, except in full or in part, without the written approval of SATIMO.
The information contained herein is to be used only for the purpose for which it is submitted and is not to
be released in whole or part without written approval of SATIMO.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

Page 105 of 132



s Shenzhen LCS Compliance Testing Laboratory Ltd. Report No.: LCS220121029AEB001

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.287.7.14.SATU.A
SATIMO
Fre&":z"“ 1.g SAR (W/kg/W) 10 g SAR {W/kg/W)
measured measured
2000 45.84 (4.58) 22.30 (2.23)
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model ‘| Calibration Date Date
2 Validated. No cal Validated. No cal|
SAM Phantom Satimo SN-20/09-SAM71 required. required.
X Validated. No cal Validated. No cal|
COMOSAR Test Bench Version 3 NA required. required.
Network Analyzer | Rhode & Schwarz SN100132 02/2016 0212019
Calipers Carrera CALIPER-01 12/2016 12/2019
Reference Probe Satimo EPG122 SN 18/11 10/2018 10/2019
Multimeter Keithley 2000 1188656 12/2016 12/2019
Signal Generator Agilent E4438C MY49070581 12/2016 12/2019
= Characterized prior to |Characterized prior to
Ampifiee Astharcomm &h.ose test. No cal required. |test. No cal required.
Power Meter HP E4418A US38261498 12/2016 1212019
Power Sensor HP ECP-E26A US37181460 12/2016 12/2019
N Characterized prior to |Characterized prior to
Brrectiorial Coupier Narda:$216-20 (1360 test. No cal required. |test. No cal required.
Temperature and | 41 Company 11-661-9 8/2016 8/2019

Humidity Sensor

Page: 11/11

This document shall not be reproduced, except in full or in part, without the written approval of SATIMO.
The information contained herein is to be used only for the purpose for which it is submitted and is not to
be released in whole or part without written approval of SATIMO.

Page 107 of 132

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

W oA



‘@ Shenzhen LCS Compliance Testing Laboratory Ltd. Report No.: LCS220121029AEB001

5.5S1D2450 Dipole Calibration Ceriticate

SATIMO

The microwave vision company

SAR Reference Dipole Calibration Report

Ref : ACR.287.8.14.SATU.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.
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Calibrated at SATIMO US
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Summanry:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench. All calibration results are traceable
to national metrology institutions.
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin

C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations

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

mentioned standards.

2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 2450 MHz REFERENCE DIPOLE
Manufacturer Satimo
Model SID2450
Serial Number SN 07/14 DIP 2G450-306
Product Condition (new / used) New

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin

C and CEVIEC 62209 standards. The
only.

product is designed for use with the COMOSAR test bench

Figure 1 — Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CEIIEC 62209 standards provide requirements for
reference dipoles used for system validation measurements. The following measurements were
performed to verify that the product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

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

42 MECHANICAL REQUIREMENTS

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

5 MEASUREMENT UNCERTAINTY

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

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

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

5.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEI/IEC
62209 standards were followed to generate the measurement uncertainty for validation
measurements.

Scan Volume Expanded Uncertainty
lg 20.3 %
10g 20.1 %
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE

2350

S11,dB

-25-

2380 2400 2420

Frequency, MHz
2440 2460

2480

2500 2520

2550

.30_
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
2450 -25.59 -20 44.7Q-1.1jQ
6.2 MECHANICAL DIMENSIONS
Frequency MHz L mm h mm d mm
quency :;\-\.,
required measured required measured required measured [
300 420.0 £1 %. 250.0 £1 %. 6.35+1%. ' ?'
450 290.0 +1 %. 166.7 +1 %. 6.35+1%. /*/
750 176.0 +1 %. 100.0 +1 %. 6.35+1%. “
835 161.0 +1 %. 89.8+1%. 3.6+1 %.
900 149.0 1 %. 833+1%. 3.6+1 %.
1450 89.1+1%. 51.7 1 %. 3.6+1 %.
1500 80.5+1%. 50.0 +1 %. 3.6+1 %.
1640 79.0+1 %. 457 £1%. 3.6+1 %.
1750 75.2+1%. 429 +1%. 3.6+1 %.
1800 72.0+1%. 417 +1%. 3.641%.
1900 68.0 1 %. 39.5+1%. 3.6t1 %.
1950 66.3+1%. 38.5+1%. 3.6 1 %.
2000 64.5+1%. 37.5t1%. 3.6+1 %.
. 2100 1 610t1% 35.7 1 %. 3.6+1 %.
2300 55.5+1 %. 32.6+1%. 3.6+1 %.
2450 51.5+1%. PASS 30.4+1%. PASS 3.6+1%. PASS
2600 48.5 +1%. 28.8+1%. 3.6+1 %.
3000 41.5+1%. 25.0+1 %. 3.6 +1 %.
3500 37.0+1%. 26.4 1%, 3.6 1 %.
3700 34.7+1 %. 26.4+1%. | 361%
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7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
return loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned
standards. Per the standards, the dipole shall be positioned below the bottom of the phantom, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT

F'e,‘\‘ﬂ“:z““’ Relative permittivity (¢,’) Conductivity (o) S/m
required measured required measured
300 45315 % 0.87+5%
450 43.5+5% 0.87+5%
750 41945 % 0.89 5%
835 415+5% 090+5%
900 4155% 0975%
1450 4055 % 1.20t5%
1500 40.4 5 % 1.23+5%
1640 40.2+5 % 1314+5%
1750 40.1+5% 13715%
1800 40.015 % 1.40 £5%
1900 40.0£5 % 1.40+5%
1950 40.0+5 % 1.40+5%
2000 40.0+5 % 1.405%
2100 39.8+5% 1.49+5%
2300 395+5% 1.67+5%
2450 39.215% PASS 1.8015% PASS
2600 39.015% 196t5%
3000 385+5% 2405%
3500 37915% 29115%

72 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEI/IEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.

Software OPENSAR V4

Phantom SN 20/09 SAM71

Probe SN 18/11 EPG122

Liquid Head Liquid Values: eps’ : 39.0 sigma : 1.77
Distance between dipole center and liquid 10.0 mm

Area scan resolution dx=8mm/dy=8mm

Page: 7/11

This document shall not be reproduced, except in full or in part, without the written approval of SATIMO.
The information contained herein is to be used only for the purpose for which it is submitted and is not to
be released in whole or part without written approval of SATIMO,

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

Page 114 of 132

e



s Shenzhen LCS Compliance Testing Laboratory Ltd.

Report No.: LCS220121029AEB001

SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref: ACR.287.8.14.SATU.A

SATIMO
| Zoon Scan Resolution dx=8mm/dy=8m/dz=5Smm
| Frequency | 2450 MHz
| Input power | 20 dBm
Liquid Temperature [21°C
| Lab Temperature 1:21:°9€
Lab Humidity | 45 %
F
'e:,‘":z"“ 1.g SAR (W/kg/W) 10 g SAR {W/kg/W)
required measured required measured
300 2.85 194
450 4.58 3.06
750 8.49 5.55
835 9.56 6.22
900 10.9 6.99
1450 29 16
1500 30.5 16.8
1640 34.2 184
1750 36.4 19.3
1800 38.4 20.1
1900 39.7 20.5
1950 40.5 209
2000 411 211
2100 43.6 219
2300 48.7 233
2450 52.4 53.89(5.39) 24 24.15 (2.42)
2600 55.3 24.6
3000 63.8 257
3500 67.1 25
T ~umieskor  aghed Hetace 7 il |
76
8.00
e an - % 400 N
) A
(1] P
| o) 0.33- h.\‘"—--_
o 4 6 810121416 1820 22 24 2 28 30
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SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref: ACR.287.8.14.SATU.A

7.3 BODY LIQUID MEASUREMENT

e Relative permittivity (¢, Conductivity (o) S/m
required measured required measured
150 61.95% 0.80+5%
300 58215 % 0.9215%
450 56.7 45 % 0.9415%
750 55.515 % 0.96 5%
835 55.245 % 0.97 5%
900 55.0 5 % 1.05 45 %
915 55.045 % 1.06 5 %
1450 54,045 % 1.3045%
1610 53.815% 1.4045%
1800 53315 % 1.5245%
1900 53.3%5% 1.5215%
2000 53315 % 1.5215%
2100 53.215% 1.62£5%
2450 52,745 % PASS 1.9545% PASS
2600 52515 % 21615%
3000 52,015 % 27315%
3500 51.345% 331+5%
5200 49.0 +10 % 5.30+10 %
5300 48.9 +10 % 5.42+10%
5400 487 +10% 5.53+10 %
5500 48.6 +10 % 5.65+10 %
5600 485 +10 % 5.77+10%
5800 48.2 +10 % 6.00£10%

7.4 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4

Phantom SN 20/09 SAM71

Probe SN 18/11 EPG122

Liquid Body Liquid Values: eps’ : 53.0 sigma : 1.93

Distance between dipole center and liquid

10.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution dx=8mm/dy=8m/dz=5mm
Frequency 2450 MHz
Input power 20 dBm
Liquid Temperature 21°C
Lab Temperature 21°C
Lab Humidity 45 %
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.287.8.14.SATU.A

SATIMO

F
re:nu:zncy 1g SAR (W/kg/W) 10 g SAR {W/kg/W)
measured measured
2450 54.65 (5.46) 24.58 (2.46)

S Vi sbor 6 aphod Weetace

Sk Radiec wr oy -

S4F (Wiagl

\\
N

\\‘\—-4_
02 4 8 10121416 18202 242 28 0
- e - Yiew Z (o) -

Page: 10/11

This document shall not be reproduced, except in _full or in part, without the written approval of SATIMO.
The information contained herein is to be used only for the purpose for which it is submitted and is not to
be released in whole or part without written approval of SATIMO.

G2 Jf

=}

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 117 of 132



Shenzhen LCS Compliance Testing Laboratory Ltd.

Report No.: LCS220121029AEB001

SATIMO

SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref: ACR287.8.14.SATU.A

8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model ‘| Calibration Date Date
2 Validated. No cal Validated. No cal|
SAM Phantom Satimo SN-20/09-SAM71 required. required.
X Validated. No cal Validated. No cal|
COMOSAR Test Bench Version 3 NA required. required.
Network Analyzer | Rhode & Schwarz SN100132 02/2016 0212019
Calipers Carrera CALIPER-01 12/2016 12/2019
Reference Probe Satimo EPG122 SN 18/11 10/2018 10/2019
Multimeter Keithley 2000 1188656 12/2016 12/2019
Signal Generator Agilent E4438C MY49070581 12/2016 12/2019
= Characterized prior to |Characterized prior to
Ampifiee Astharcomm &h.ose test. No cal required. |test. No cal required.
Power Meter HP E4418A US38261498 12/2016 1212019
Power Sensor HP ECP-E26A US37181460 12/2016 12/2019
N Characterized prior to |Characterized prior to
Brrectiorial Coupier Narda:$216-20 (1360 test. No cal required. |test. No cal required.
Temperature and | 41 Company 11-661-9 8/2016 8/2019

Humidity Sensor
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5.6SID2600 Dipole Calibration Certificate

SAR Reference Dipole Calibration Report

Ref: ACR.273.4.18.SATU.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD

BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 2600 MHZ
SERIAL NO.: SN 38/18 DIP 2G600-468

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

it—//ﬁ: @!
S NS g N/
% 7~ [ACCREDITED)
e/, A = AR 14
mmh afinrasion CERT $234603

Calibration Date: 09/24/2018

Summary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG USA using the COMOSAR test bench. All calibration results are traceable to
national metrology institutions.

W Thors
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.2734.18.SATU.A
Name Function Date Signature
Prepared by : Jérome LUC Product Manager 09/30/2018 ﬁ/
Checked by : Jérome LUC Product Manager 09/30/2018 ﬁ/
Approved by : Kim RUTKOWSKI Quality Manager 09/30/2018 |, . pfucthoudhd
Customer Name
Shenzhen LCS
Distribution : Compliance Testing
Laboratory Ltd.
4
Issue Date Modifications
A 09/30/2018 Initial release
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.2734.18.SATU.A
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.273.4.18 SATU.A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDBs and

CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations and

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

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 2600 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID2600
Serial Number SN 38/18 DIP 2G600-468
Product Condition (new / used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

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

Figure 1 - M1V G COMOSAR Validation Dipole
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.273.4.18.SATU.A

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency. MHz

S11.dB
9
=
1

-30-

-35

40-

2500 2520 2540 2560 2580 2600 2620 2640 26860 2680 2700

Frequency (MHz) Return Loss (dB) Requirement (dB)

Impedance

2600 -29.14 ’ -20

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequency, MHz

S11,d8

49.2 Q +3.4;Q

Frequency (MHz) Return Loss (dB) Requirement (dB)

Impedance

G2 Jf

=}

|

2600 -29.47 | -20

6.3 MECHANICAL DIMENSIONS

475Q+22jQ

|

Frequency MHz Lmm hmm d mm
required measured required measured required measured
300 420.0 £1 %. ' 250.0 +1 %. . 6.35 +1 %.
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450 290.0 +1 %. 166.7 +1%. 6.35 +1 %.
750 176.0 +1 %. 100.0 1 %. 6.35 +1 %.
835 161.0 +1 %. 89.8 +1 %. 3.6 £1%.
900 149.0 +1 %. 83.3+1 %, 3.6+1%.
1450 89.1+1%. 51.7+1 %. 3.6+1%.
1500 80.5 +1 %. 50.0 +1 %. 3.6+1%.
1640 79.0 £1 %. 45.7 +1 %. 3.61%.
1750 75.2+1%. 42.9+1 %, 3.6£1%.
1800 72.0+1%. 41.7 1 %. 3.6+1%.
1900 68.0 +1 %. 39.5+1 %. 3.6 +1%.
1950 66.3 +1 %. 38.5+1 %, 3.6+1%.
2000 64.5 +1 %. 3751 %. 3.611%.
2100 61.01%. 35.7 1 %. 3.611%.
2300 55.5 +1 %. 3261 %. 3.611%.
2450 51.51%. 304 £1 %. 3.61%.
2600 48.5 £1%. PASS 28.8+1 %. PASS 3.61%. PASS
3000 41.5 +1 %. 25.0+1 %, 3.6 1 %.
3500 37.0£1%. 26.4+1 %. 3.61%.
3700 34.7£1 %. 26.4+1 %, 3.6£1%.

7  VALIDATION MEASUREMENT

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

7.1  HEAD LIQUID MEASUREMENT

Fre:ﬂt:{e:cv Relative permittivity {g,’) Conductivity {c) S/m
required measured required measured
300 453 5% 0.87 5%
450 4355% 0.87 5%
750 41.9 5% 0.89 5%
835 41.515% 0.90+5%
900 415+5% 0.97+5%
1450 40.5 +5% 1.20+5%
1500 40.4 5% 1.23+5%
1640 40.2 5% 131+5%
1750 40.1+5% 1374#5%
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.273.4.18 SATU.A
1800 40.0 5% 1.4045%
1900 40.0 +5 % 1.40+5%
1950 40.0 +5 % 1.40 5%
2000 40.0 +5 % 1.40 5%
2100 39.8 +5 % 1.49 5%
2300 39.5 5% 1.67 5%
2450 39.2 5% 1.80+5%
2600 39.0 5% PASS 1.96 5% PASS
3000 38.515% 24015 %
3500 37.945% 29145%

72 SAR MEASUREMENT RESULT WITH HEAD LIQUID

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

Software OPENSAR V4
Phantom SN 20/09 SAM71
Probe SN 18/11 EPG122
Liquid Head Liquid Values: eps’ : 39.8 sigma : 1.99
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=Smm/dy=5Smm/dz=5Smm
Frequency 2600 MHz
Input power 20 dBm
Liquid Temperature 21:°C
Lab Temperature 21°¢
Lab Humidity 45 %
F'e&‘:fz"‘v 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured required measured
300 2.85 194
450 4.58 3.06
750 8.49 5.55
835 9.56 6.22
900 10.9 6.99
1450 29 16
1500 30.5 16.8
1640 34.2 18.4
1750 36.4 19.3
1800 38.4 20.1
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1900 39.7 20.5
1950 40.5 209
2000 41.1 211
2100 43.6 21.9
2300 48.7 233
2450 52.4 24
2600 55.3 56.91 (5.69) 24.6 24.69 (2.47)
3000 63.8 25.7
3500 67.1 25
3700 67.4 24.2
S /
il
Il
10 73*\
800
P I ? N
“w ¥ N
- NI
el o) 0w, | |1 s — =)
0246 810 D‘:‘m‘nﬁ\ 1820 22 24 26 28 30
7.3 BODY LIQUID MEASUREMENT
Fre;:ezncv Relative permittivity (g,) Conductivity {c) S/m
required measured required measured
150 61.9 5% 0.80 5% ]
300 il 58.2+5% 0.9215%
450 56.7 5% 0.94 5%
750 55.515% 0.96 5 %
835 55.2 5% 0.97 5%
900 55.0 5% 1.05+5%
915 55.05% 1.06+5%
1450 54.0 5% 1.30+5%
1610 53.815% 1.40£5%
1800 53315% 1.52+5%
1900 53315% 1.52+5%
2000 53.3+5% 1.52+5%
2100 53.215% 1.62+5%
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2300 529+5% 1.81+5%
2450 52.75% 195+5%
2600 5251+5% PASS 2.16+5% PASS
3000 52.015% 27315%
3500 513+5% 331+5%
3700 51.05% 3.55+5%
5200 49.0 £10 % 530+10%
5300 489 +10% 5.42+10%
5400 48.7 10 % 5.53+10%
5500 48.6 £10 % 5.65+10%
5600 48.5+10% 5.77+10%
5800 48.2 £10% 6.00+10%
7.4 SAR MEASUREMENT RESULT WITH BODY LIQUID
Software OPENSAR V4
Phantom SN 20/09 SAM71
Probe SN 18/11 EPG122
Liquid Body Liquid Values: eps’ : 52.5 sigma : 2.23

10.0 mm
dx=8mm/dy=8mm
dx=Smm/dy=5Smm/dz=5Smm

Distance between dipole center and liquid
Area scan resolution
Zoon Scan Resolution

Frequency 2600 MHz
Input power 20 dBm
Liquid Temperature 21 °C
Lab Temperature 21:°C
Lab Humidity 45 %
F'er‘\‘ﬂ':fz"c" 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
2600 54.14 (5.41) 24,13 (2.41)
AT Amninaor ades e 4
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I
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No. Current Next Calibration
Description Model Calibration Date Date

SAM Phantom MVG SN-20/09-SAM71 ?’e‘i;:jra;gd Nocal :’eﬂﬁfégd No' e

COMOSAR Test Bench|  Version 3 NA :{gﬁfézd e :’eaq":ffgzd blo' xal
Network Analyzer | node & Sohwarz SN100132 02/2016 02/2019
Calipers Carrera CALIPER-01 01/2017 01/2020
Reference Probe MVG EPG122 SN 18/11 1012017 1012018
Multimeter Keithley 2000 1188656 01/2017 01/2020
Signal Generator Agilent E4438C MY49070581 01/2017 01/2020

Amplifer Aethercomm SN | vl | 1ot Mo o A
Power Meter HP E4418A US38261498 0112017 01/2020
Power Sensor HP ECP-E26A US37181460 0172017 01/2020

Directional Coupler | Narda 4216-20 01386 f;’;fraﬁgeg:frdegﬂﬁ;? tceg‘t"aﬁf;':ffegﬁﬁ;?
Leu”:nﬁgirt?%’:nzgf Control Company 150798832 1112017 11/2020
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6.SAR System PHOTOGRAPHS

Liquid depth=15cm
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7.SETUP PHOTOGRAPHS
Body Setup Photo(LCD Front to face 5mm)

Body Setup Photo(LCD Wrist worn Omm)
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8.EUT PHOTOGRAPHS
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Fig.1

Fig.2
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o| LTE Diversity
Antenna

GSM/WCDMA/LTE
Antenna

WIFI/BT/GPS
Antenna

Fig.3
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