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4  SAR Results Summary

The maximum results of Specific Absorption Rate (SAR) found during test as bellows:

<Highest Reported standalone SAR Summary>

Exposure Position

Frequency Band

Reported 1-g SAR

Equipment Class

Highest Reported

(W/kg) 1-g SAR (W/kg)
Head GSM 850 0.816 PCE 0.816
GSM 1900 0.082 '
Body GSM 850 0.795
PCE 0.795
(10 mm Gap) GSM 1900 0.276

<Highest Reported sim

ultaneous SAR Summary>

Exposure Position

Frequency Band

Reported 1-g SAR

Equipment Class

Highest Reported
Simultaneous

(W/kg) Transmission
1-g SAR (W/kQg)
GSM 850 0.816 PCE
Left Cheek 1.078
Bluetooth 0.262 DSS

Note:

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

2. This device is compliance with Specific Absorption Rate (SAR) for general population/uncontrolled exposure limits (1.6 W/kg)
specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1-2005, and had been tested in accordance with the measurement

methods and procedures specified in IEEE 1528-2013.

JianYan Testing Group Shenzhen Co., Ltd.
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community, Xingiao Street,
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5 General Information

5.1 Client Information

Applicant:

SKY PHONE LLC

Address of Applicant:

1348 Washington Av. Suite 350, Miami Beach, FL 33139

Manufacturer:

SKY PHONE LLC

Address of Manufacturer:

1348 Washington Av. Suite 350, Miami Beach, FL 33139

Modulation technology:

5.2 General Description of EUT
Product Name: Feature Phone
Model No.: SKY Rock?2
Category of device Portable device
) 2G: | GSM850: 824.2~848.8 MHz | PCS 1900: 1850.2~1909.8 MHz
Operation Frequency:
Bluetooth: 2402 MHz ~ 2480 MHz
2G: XVoice(GMSK)| XIGPRS(GMSK) | [ JEGPRS(GMSK, 8PSK)

Bluetooth: | [XIBDR(GFSK) | [XIEDR( = /4-DQPSK, 8DPSK)| [JLE(GFSK)

Antenna Type:

Internal Antenna

Antenna Gain:

GSM850: -1.14dBi
GSM900: -1.08 dBi
DCS1800: -0.78 dBi
PCS1900: -0.87 dBi
Bluetooth: 2.1 dBi

GPRS Class:

GPRS Class: 12

Dimensions (L*W*H):

113 mm (L)x 48 mm (W)x 16 mm (H)

Accessories information:

Adapter: Battery:
Model: ROCK2 Rechargeable Li-ion Battery

4.2V/600mAh
Input:110-240V 0.15A

Headset:
Output:5.0V DC 0.5A
Support headset
JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZE2103058

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community, Xingiao Street,
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Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info@ccis-cb.com
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5.3 Maximum RF Output Power

Average Power (dBm)
Mode GSM 850 GSM 1900
GSM (Voice) 32.56 23.11
GPRS (1 TX Slot) 32.19 23.06
GPRS (2 TX Slots) 29.78 21.29
GPRS (3 TX Slots) 28.46 19.61
GPRS (4 TX Slots) 26.48 17.18
5.4 Environment of Test Site

Temperature: 18°C ~25°C

Humidity: 35%~75% RH

Atmospheric Pressure: 1010 mbar

5.5 Test Sample Plan

Sample Number

Used for Test Iltems

1#

SAR

Remark: JianYan Testing Group Shenzhen Co., Ltd. is only responsible for the test project data of the
above samples, and will keep the above samples for a month.

5.6 Test Location

JianYan Testing Group Shenzhen Co., Ltd.
No.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community, Xingiao Street,
Bao'an District, Shenzhen, Guangdong, People's Republic of China.

Tel: +86-755-23118282, Fax: +86-755-23116366
Email: info@ccis-ch.com, Website: http://www.ccis-cb.com

JianYan Testing Group Shenzhen Co., Ltd.
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community, Xingiao Street,
Bao'an District, Shenzhen, Guangdong, People's Republic of China.

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info@ccis-cb.com Page 7 of 81
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6 Introduction

6.1 Introduction

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

6.2 SAR Definition

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

below:
d (du d(du
SAR=— | —|=—| —
dt(dmj dt[pdVJ

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

sar—c (2]
ot

Where: C is the specific heat capacity, oT is the temperature rise and ¢t is the exposure duration, or related to
the electrical field in the tissue by

o-E?
Jo,

Where: o is the conductivity of the tissue, p is the mass density of the tissue and E is the RMS electrical field
strength. However for evaluating SAR of low power transmitter, electrical field measurement is typically applied.

SAR =

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZE2103058
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community, Xingiao Street,

Bao'an District, Shenzhen, Guangdong, People's Republic of China.
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info@ccis-cb.com Page 8 of 81
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7 RF Exposure Limits

7.1 Uncontrolled Environment

Uncontrolled Environments are defined as locations where there is the exposure of individuals who have no
knowledge or control of their exposure. The general population/uncontrolled exposure limits are applicable to
situations in which the general public may be exposed or in which persons who are exposed as a consequence
of their employment may not be made fully aware of the potential for exposure or cannot exercise control over
their exposure. Members of the general public would come under this category when exposure is not
employment-related; for example, in the case of a wireless transmitter that exposes persons in its vicinity.

7.2 Controlled Environment

Controlled Environments are defined as locations where there is exposure that may be incurred by persons who
are aware of the potential for exposure, (i.e. as a result of employment or occupation). In general,
occupational/controlled exposure limits are applicable to situations in which persons are exposed as a
consequence of their employment, who have been made fully aware of the potential for exposure and can
exercise control over their exposure. This exposure category is also applicable when the exposure is of a
transient nature due to incidental passage through a location where the exposure levels may be higher than the
general population/uncontrolled limits, but the exposed person is fully aware of the potential for exposure and
can exercise control over his or her exposure by leaving the area or by some other appropriate means.

7.3 RF Exposure Limits
SAR Human Exposure Specified in ANSI/IEEE C95.1-1992 and Health Canada Safety Code 6

HUMAN EXFPOSURE LIMITS
UNCONTROLLED CONTROLLED
ENVIRONMENT ENVIRONMENT
General Population Cecupational
WMikg) or (mWWia) (kg or (miWig)
SF'ATI.AL PEAK SAR 16 8.0
Brain
SPATIAL AVERAGE SAR
008 04
Whole Body
SPATIAL PEAK SAR
Hands, Feet, Ankles, Wrists = 2l

Note:

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

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

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

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZE2103058
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community, Xingiao Street,

Bao'an District, Shenzhen, Guangdong, People's Republic of China.
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info@ccis-cb.com Page 9 of 81
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8 SAR Measurement System

.:i%\s/[ T

Probe

Phantom

Robot
Control

Liquid

EUT

Fig. 8.1 MVG COMOSAR System Configurations

These measurements were performed with the automated near-field scanning system COMOSAR from MVG.
The system is based on a high precision robot (working range: 850 mm), which positions the probes with a
positional repeatability of better than £ 0.02 mm. Special E- and H-field probes have been developed for
measurements close to material discontinuity, the sensors of which are directly loaded with a Schottky diode
and connected via highly resistive lines to the data acquisition unit.

The SAR measurements were conducted with dosimetric probe (manufactured by MVG), designed in the
classical triangular configuration and optimized for dosimetric evaluation. The probe has been calibrated
according to the procedure described in SAR standard with accuracy of better than +10%.The spherical isotropy
was evaluated with the procedure described in SAR standard and found to be better than +0.25 dB. The
phantom used was the SAM Phantom as described in FCC supplement C, IEEE P1528.

The MVG COMOSAR system for performance compliance tests is illustrated above graphically. This system
consists of the following items:

Main computer to control all the system
6 axis robot

Data acquisition system

Miniature E-field probe

Phone holder

Head simulating tissue

VVVVVYY

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZE2103058
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community, Xingiao Street,
Bao'an District, Shenzhen, Guangdong, People's Republic of China.
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8.1 E-Field Probe

The SAR measurement is conducted with the dosimetric probe (manufactured by MVG). The probe is specially
designed and calibrated for use in liquid with high permittivity. The dosimetric probe has special calibration in
liquid at different frequency. This probe has a built in optical surface detection system to prevent from collision

with phantom.

» E-Field Probe Specification

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Model SSE?2
Frequency Range 150 MHz to 6 GHz
Dynamic Range 0.01W/kg to 100W/kg
Probe linearity <0.25dB
Dimensions Overall length: 330 mm
Tip diameter: 2.5 mm
Distance between dipoles / probe extremity: 1 mm

W L AR o

Fig. 8.2 Photo of E-Field Probe

» E-Field Probe Calibration
Probe calibration is realized, in compliance with EN/IEC 62209-1/-2 and IEEE 1528 std, with CALISAR,

MVG proprietary calibration system. The calibration is performed with the technique using reference

e

waveguide.

Voltmeter | GPIB cable
[ | Powermeter
4 |
Signal
M Ampliﬁer — G“g:'lltol'
RF cable
P, lphw
Waveguide

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZE2103058
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community, Xingiao Street,

Bao'an District, Shenzhen, Guangdong, People's Republic of China.
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info@ccis-cb.com Page 11 of 81
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4Py — Pow)
SAR = mi® Fow cos? (nz) c(2n/0)
abo a

Where :

Pfw = Forward Power

Pbw = Backward Power

aandb = Waveguide Dimensions
I = Skin Depth

Keithley configuration
Rate=Medium; Filter=ON; RDGS=10; FILTER TYPE=MOVING AVERAGE; RANGE AUTO
After each calibration, a SAR measurement performed on a validation dipole and compared with a NPL
calibrated probe, to verify it.
The Calibration factors, CF(N), for the 3 sensors corresponding to dipole 1, dipole 2 and dipole 3 are:
CF(N)=SAR(N)/VIin(N) (N=1,2,3)
The linearized output voltage VIin(N) is obtained from the displayed output voltage V(N) using
VIin(N)=V(N)*(1+V(N)/DCP(N)) N=1,2,3
Where the DCP is the dipole compression point in mV

8.2 Robot

The COMOSAR system uses the high precision robots from KUKA. For the 6-axis controller system, the robot
controller version (KUKA-KRC2sr) from KUKA is used. The KUKA robot series have many features that are
important for our application:

High precision (repeatability 0.02 mm)

High reliability (industrial design)

Low maintenance costs (virtually maintenance free due to direct
drive gears; no belt drives)

® Jerk-free straight movements

® Low ELF interference (motor control fields shielded via the closed
metallic construction shields)

Fig. 8.4 Photo of Robot

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZE2103058
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community, Xingiao Street,
Bao'an District, Shenzhen, Guangdong, People's Republic of China.
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8.3 Phantom
<SAM Phantom>

Shell Thickness

2+0.2mm;
Center ear point: 6 + 0.2 mm

Filling Volume

Approx. 27 liters

Dimensions Length: 2000mm; Width: 500mm;
Height: 200mm

Material Fiberglass based

Relative permittivity | 3-4

Loss tangent 0.02

Measurement Areas

Left Head, Right Head, Flat phantom

Fig. 8.7 Photo of SAM Phantom

The phantom developed by MVG is produced in accordance with the specified in the standards. It has been
designed to fit the COMOSAR phantom tables and is delivered with a plastic cover to prevent liquid evaporation.

8.4 Device Holder

The positioning system is made of an extremely stable material, which ensures easy handling and
reproducible positioning. It also allows correct positioning of the dipoles referenced by the IEEE, ANSI

and IEC.

<Device Holder for SAM Phantom>

Model

Handset Positioning System

Material

properties

The positioning system is made of PETP. This material offers a low
permittivity of 3.2 and low loss, with a loss tangent of 0.005 to minimize

the influence of the DUT on measurement results.

Mechanical

properties

The positioning system developed by MVG allows a positioning
resolution better than 1 mm. The system is fixed on a bottom rail “x
axis” so that the positioning system can be quickly moved from the right
to the left part of the phantom.

In addition, it can be moved on a perpendicular “y axis” and the height
can be adapted. The system is also composed of three rotation points

for accurate positioning of the device’s acoustical output.

Accuracy

and precision

A curved rail on the top part allows the fast switch from the cheek to the
tilt position. The required 15° angle for the tilt position can be easily
checked thanks to a printed scale on the curved rail with a tolerance of

+1°

Fig. 8.9 Photo of
Device Holder

JianYan Testing Group Shenzhen Co., Ltd.
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8.5 Test Equipment List

M ; Eaui b L Model SN Cal. Information
anufacturer guipment Description ode Last Cal. Due Date
COMOSAR DOSIMETRIC E FIELD SN 36/20
MVG PROBE SSE2 EPGO349 12.16.2020 | 12.15.2021
COMOSAR 835 MHz REFERENCE SN 50/20 DIP
MVG DIPOLE SID835 0G835-507 01.14.2021 | 01.13.2024
COMOSAR 1900 MHz REFERENCE SN 50/20 DIP
MVG DIPOLE SID1900 1G900-511 01.14.2021 | 01.13.2024
KEITHLEY DIGIT MULTIMETER DMM6500 4450879 12.17.2019 | 12.16.2022
MVG MVG Measurement Software OpenSAR Version: V5 N.C.R N.C.R
MVG COMOSAR IEEE SAM PHANTOM N/A SN 511/2(1) SAM N.C.R N.C.R
MVG COMOSAR IEEE SAM PHANTOM N/A SN 521/22 SAM N.C.R N.C.R
MOBILE PHONE POSITIONNING SN 33/20 MSH
MVG SYSTEM N/A 114 N.C.R N.C.R
KUKA Robot KR © R900 500128 N.C.R N.C.R
R&S Universal Radio Communication Tester CMU200 113097 06.18.2020 | 06.17.2021
HP Network Analyzer 8753D 3410A06291 06.18.2020 | 06.17.2021

KEYSIGHT EPM Series Power Meter N1914A MY60400002 12.12.2020 | 12.11.2021

KEYSIGHT E-Series Power Sensor E9300H MY60310002 07.31.2020 | 07.30.2021

KEYSIGHT E-Series Power Sensor E9300H MY60340003 08.21.2020 | 08.20.2021

R&S Signal Generator N5182A MY49060014 11.16.2020 | 11.15.2021
Huber Suhner RF Cable SUCOFLEX 12341 See Note 3
Huber Suhner RF Cable SUCOFLEX 17268 See Note 3
Huber Suhner RF Cable SUCOFLEX 2080 See Note 3

Weinschel Attenuator 23-3-34 BL5513 See Note 3

Anritsu Directional Coupler MP654A 100217491 See Note 3

MVG LIMESAR DIELECTRIC PROBE SCLMP SN 50/28(2) OCPG See Note 4

Mini-circuits Low Noise Amplifier Power LNA-00500200- See Note 5

amplifier 2515

Note:

1. The calibration certificate of MVG can be referred to appendix C of this report.

2. Referring to KDB 865664 D01v01r04, the dipole calibration interval can be extended to 3 years with justification. The
dipoles are also not physically damaged, or repaired during the interval.

3. The Insertion Loss calibration of Dual Directional Coupler and Attenuator were characterized via the network analyzer
and compensated during system check.

4. The dielectric probe kit was calibrated via the network analyzer, with the specified procedure (calibrated in pure water)
and calibration kit (standard) short circuit, before the dielectric measurement. The specific procedure and calibration kit
are provided by MVG.

5. In system check we need to monitor the level on the spectrum analyzer, and adjust the power amplifier level to have
precise power level to the dipole; the measured SAR will be normalized to 1 W input power according to the ratio of 1
W to the input power to the dipole. For system check, the calibration of the power amplifier is deemed not critically
required for correct measurement; the spectrum analyzer is critical and we do have calibration for it

6. Attenuator insertion loss is calibrated by the network Analyzer, which the calibration is valid, before system check.

7. N.C.R means No Calibration Requirement.

JianYan Testing Group Shenzhen Co., Ltd.

Project No.: JYTSZE2103058

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community, Xingiao Street,
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9 Tissue Simulating Liquids

For the measurement of the field distribution inside the SAM phantom, the phantom must be filled with around
25 liters of homogeneous body tissue simulating liquid. For head SAR testing, the liquid height from the ear
reference point (ERP) of the phantom to the liquid top surface is larger than 15 cm, which is shown in Fig. 9.1,

for body SAR testing, the liquid height from the center of the flat phantom to liquid top surface is larger than 15
cm, which is shown in Fig. 9.2.

-

Fig. 9.1 Photo of Liquid Height for Head SAR Fig. 9.2 Photo of Liquid Height for Body SAR
(depth>15cm) (depth>15cm)
JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZE2103058
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The relative permittivity and conductivity of the tissue material should be within £5% of the values given in the
table below recommended by the FCC OET 65 supplement C and RSS 102 Issue 5.

Targezl\ljﬁzq)uency er o(S/m)
150 52.3 0.76
300 45.3 0.87
450 435 0.87
835 41.5 0.90
900 41.5 0.97
915 41.5 0.98
1450 40.5 1.20
1610 40.3 1.29

1800-2000 40.0 1.40
2450 39.2 1.80
3000 38.5 2.40
5800 35.3 5.27

( €r = relative permittivity, o = conductivity and p = 1000 kg/m

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZE2103058
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community, Xingiao Street,
Bao'an District, Shenzhen, Guangdong, People's Republic of China.
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The dielectric parameters of liquids were verified prior to the SAR evaluation using a MVG Liquid measurement
Kit and an Agilent Network Analyzer.

Report No: JYTSZB-R14-2100043

The following table shows the measuring results for simulating liquid.

Frequency _II_gan:;)d Conductivity | Permittivity | Conductivity | Permittivity | Delta | Delta | Limit Date
(MHz) ) ’ (o) (er) Target(o) Target(er) | (0)% | (er)% | (%) | (mm/dd/yy)
835 23.7 0.88 41.97 0.9 41.5 -2.22 | 1.13 15 03.24.2021
1900 24.0 1.41 39.29 14 40.0 0.71 | -1.78 15 03.26.2021

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZE2103058
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community, Xingiao Street,
Bao'an District, Shenzhen, Guangdong, People's Republic of China.

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info@ccis-cb.com Page 17 of 81
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10 SAR System Verification

Each ComoSAR system is equipped with one or more system validation kits. These units, together with the
predefined measurement procedures within the OpenSAR software, enable the user to conduct the system
performance check and system validation. System validation kit includes a dipole, tripod holder to fix it
underneath the flat phantom and a corresponding distance holder.

>

>

System Setup

Purpose of System Performance check
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 EUT 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:

Tuning
elernent

£ v
Spacer
X

20 Proow possdoner

Gasasalor

Signal | . . ”‘g —_ —— '
A d Lo ed S8 b 1 L
¢ | 1 e

3
A3 1
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Fig.10.2 Photo of Dipole setup
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» System Verification Results
Comparing to the original SAR value provided by MVG, the verification data should be within its
specification of 10%. The table as below indicates the system performance check can meet the variation
criterion and the plots can be referred to Appendix C of this report.

Normalized 1w
Date Frequency oi?zvzri;i?e Measé‘g;d 19 to 1W 1g Target 1g Deviation
(mm/ddlyy) (MHz) (MW) (WIkg) SAR SAR (%)
(Wikg) (Wikg)
03.24.2021 835 100 1.006 10.06 9.57 5.12
03.26.2021 1900 100 3.966 39.66 39.60 0.15
JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZE2103058

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community, Xingiao Street,
Bao'an District, Shenzhen, Guangdong, People's Republic of China.
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info@ccis-cb.com Page 19 of 81
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11 EUT Testing Position

This EUT was tested in ten different positions. They are right cheek/right tilted/left cheek/left tilted for head,
Front/Back/Right Side/Top Side/Bottom Side of the EUT with phantom 10 mm gap, as illustrated below, please

refer to Appendix B for the test setup photos.

11.1 Handset Reference Points

» The vertical centreline passes through two points on the front side of the handset — the midpoint of the
width w; of the handset at the level of the acoustic output, and the midpoint of the width wy, of the bottom of

the handset.

» The horizontal line is perpendicular to the vertical centreline and passes the center of the acoustic output.

The horizontal line is also tangential to the handset at point A.

» The two lines intersect at point A. Note that for many handsets, point A coincides with the center of the
acoustic output; however, the acoustic output may be located elsewhere on the horizontal line. Also note
that the vertical centreline is not necessarily parallel to the front face of the handset, especially for
clamshell handsets, handsets with flip covers, and other irregularly shaped handsets.

RE

Fig.11.1 lllustration for Front, Back and Side of SAM Phantom

Vertical
Center Line

Acoustic
Output

Horizontal >

Vertical
Center Line

W2 | w2
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/
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Handset \ B
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-
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Fig. 11.2 lllustration for Handset Vertical and Horizontal Reference Lines
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11.2 Positioning for Cheek / Touch

» To position the device with the vertical center line of the body of the device and the horizontal line crossing
the center piece in a plane parallel to the sagittal plane of the phantom. While maintaining the device in this
plane, align the vertical center line with the reference plane containing the three ear and mouth reference
point (M: Mouth, RE: Right Ear and LE: Left Ear) and align the center of the ear piece with the line RE-LE.

» To move the device towards the phantom with the ear piece aligned with the line LE-RE until the phone
touched the ear. While maintaining the device in the reference plane and maintaining the phone contact
with the ear, move the bottom of the phone until any point on the front side is in contact with the cheek of
the phantom or until contact with the ear is lost (see below figure)

.

RE

LE
Fig. 11.3 lllustration for Cheek Position

11.3 Positioning for Ear / 15° Tilt

» To position the device in the “cheek” position described above.

»  While maintaining the device the reference plane described above and pivoting against the ear, moves it
outward away from the mouth by an angle of 15 degrees or until contact with the ear is lost (see figure
below).

RE §

Fig.11.4 lllustration for Tilted Position
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No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community, Xingiao Street,
Bao'an District, Shenzhen, Guangdong, People's Republic of China.

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info@ccis-cb.com Page 21 of 81



J\ I Report No: JYTSZB-R14-2100043

11.4 SAR Evaluations near the Mouth/Jaw Regions of the SAM Phantom

Antennas located near the bottom of a phone may require SAR measurements around the mouth and jaw
regions of the SAM head phantom. This typically applies to clam-shell style phones that are generally longer in
the unfolded normal use positions or to certain older style long rectangular phones.

Under these circumstances, the following procedures apply, adopted from the FCC guidance on SAR handsets
document FCC KDB Publication 648474 D04v01r03. The SAR required in these regions of SAM should be
measured using a flat phantom. The phone should be positioned with a separation distance of 4 mm between
the ear reference point (ERP) and the outer surface of the flat phantom shell. While maintaining this distance at
the ERP location, the low (bottom) edge of the phone should be lowered from the phantom to establish the
same separation distance between the peak SAR locations identified by the truncated partial SAR distribution
measured with the SAM phantom. The distance from the peak SAR location to the phone is determined by the
straight line passing perpendicularly through the phantom surface. When it is not feasible to maintain 4 mm
separation at the ERP while also establishing the required separation at the peak SAR location, the top edge of
the phone will be allowed to touch the phantom with a separation < 4 mm at the ERP. The phone should not be
tilted to the left or right while placed in this inclined position to the flat phantom.

11.5 Body Worn Accessory Configurations

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

» To adjust the device parallel to the flat phantom.

» To adjust the distance between the device surface and the flat phantom to 10 mm or holster surface and
the flat phantom to 0 mm.
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Fig.11.5 lllustration for Body Worn Position
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11.6 Wireless Router (Hotspot) Configurations

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

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

When the user enables the personal wireless router functions for the handset, actual operations include
simultaneous transmission of both the WIFI transmitter and another licensed transmitter. Both transmitters often
do not transmit at the same transmitting frequency and thus cannot be evaluated for SAR under actual use
conditions. Therefore, SAR must be evaluated for each frequency transmission and mode separately and
summed with the WIFI transmitter according to KDB 648474 publication procedures. The “Portable Hotspot”
feature on the handset was NOT activated, to ensure the SAR measurements were evaluated for a single
transmission frequency RF signal.
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Fig.11.6 lllustration for Hotspot Position
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12 Measurement Procedures

The measurement procedures are as bellows:

<Conducted power measurement>

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

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

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

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

<Conducted power measurement>

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

Place the EUT in positions as Appendix B demonstrates.

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

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

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

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

VVYVYVYVYYV

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

Power reference measurement
Area scan

Zoom scan

Power drift measurement

VVVYY

12.1 Spatial Peak SAR Evaluation

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

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

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

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

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

Generation of a high-resolution mesh within the measured volume.

Interpolation of all measured values form the measurement grid to the high-resolution grid

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

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

YV VVV VYV
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12.2 Power Reference Measurement

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

12.3 Area & Zoom Scan Procedures

First Area Scan is used to locate the approximate location(s) of the local peak SAR value(s). The measurement
grid within an Area Scan is defined by the grid extent, grid step size and grid offset. Next, in order to determine
the EM field distribution in a three-dimensional spatial extension, Zoom Scan is required. The Zoom Scan is
performed around the highest E-field value to determine the averaged SAR-distribution over 10g. Area scan and
zoom scan resolution setting follows KDB 865664 D01v01r04 quoted below.

=3 GHz =3 GHz

Maximum distance from closest measurement pomt 5+ $6-5-In(2) £ 0.5
(geometic cenrer of probe sensors) ro phantom surface - - 3 Anane

Maximum probe angle from probe axis to phantom

surface nomunal at the measurement location 30°£1° 20°£1°
=2GHz < 15nm 3-4GHz =12 mm
2-53GHz =12mm 4-6GHz =10mm

Maximen area scan spatial resolution: Ax,,... AVa.. When the % or y dimension of the test device. in the

measurement plane onentation, is smaller than the above.
the measurement resolution must be < the comresponding
X or ¥ dimension of the rest device with at least one
measurement point on the test device.

Max e aiion A = <2GHz <&mm 3-4GHz < Smm’
Maximuem zoom scan spatial resolution: Axzce, AVzoes 2—3 GHz <5 mm" 4—6 Ghiz: <4 nm’
3-4GHz =4mm
uniform grid- Az, . (0) <Smm 4-5GHz =3mm
5-6GHz-<2mm
L-Iagn.:uum zoom scan Az, ...(1): between 3—<GHz =3mm
spatial rescluton, 1" two points closest <4mm 4-5GHz <25mm
zormal 10 paantom to phantom surface 5—6GHz <2mm
surface graded -
zid (1)
Az An=1).
bem':en subsequens =1.5-Az;__(n-1)
poinss
N 3-4GHz: =28 mun
;:ol ZOOmMEE | ¢ vz =30 num 4-5GHz: =25 mm

5-6GHz =22 mm

Note: § is the penetration depth of a plane-wave at nonmal incidence 1o the tssue medivum; see draft standard [EEE
P1528-2011 for details.

When zoom scan 1s required and the reporred SAR from the areq scan bazed I-g SAR extimarion procedures of

KEDB 247498 1s <= 1.4 Wikg, < 8 nun, < 7 mm and < 5 mum zoom scan resolution may be applied. respecavely, for
2GHztw 3 GHz, 3GHzto 4 GHz and 4 GHz 10 6 GHz
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12.4 Volume Scan Procedures

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

12.5 SAR Averaged Methods

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

Extrapolation routines are used to obtain SAR values between the lowest measurement points and the inner
phantom surface. The extrapolation distance is determined by the surface detection distance and the probe
sensor offset. The uncertainty increases with the extrapolation distance. To keep the uncertainty within 1% for
the 1g and 10g cubes, the extrapolation distance should not be larger than 5 mm.

12.6 Power Drift Monitoring

All SAR testing is under the EUT install full charged battery and transmit maximum output power. In OpenSAR
measurement software, the power reference measurement and power drift measurement procedures are used
for monitoring the power drift of EUT during SAR test. Both these procedures measure the field at a specified

reference position before and after the SAR testing. If the power drifts more than 5%, the SAR will be retested.
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13 Conducted RF Output Power
13.1 GSM Conducted Power

Band: GSM 850 Burst Average Power (dBm) Frame-Average Power(dBm)
Channel 128 190 251 128 190 251
Frequency (MHz) 824.2 836.6 848.8 824.2 836.6 848.8
GSM (GMSK, Voice) 32.22 32.56 32.53 23.19 23.53 23.50
GPRS (GMSK, 1 TX slot) 32.19 31.93 31.99 23.16 22.90 22.96
GPRS (GMSK, 2 TX slots) 29.67 29.78 29.69 23.65 23.76 23.67
GPRS (GMSK, 3 TX slots) 28.23 28.46 28.40 23.97 24.20 24.14
GPRS (GMSK, 4 TX slots) 26.11 26.43 26.48 23.10 23.42 23.47
Remark:

1. The frame-averaged power is linearly reported the maximum burst averaged power over 8 time slots. The calculated
method are shown as below:
The duty cycle “x” of different time slots as below:
1 TX slot is 1/8, 2 TX slots is 2/8, 3 TX slots is 3/8 and 4 TX slots is 4/8
Based on the calculation formula:
Frame-averaged power = Burst averaged power + 10 1og (x)
So,
Frame-averaged power (1 TX slot) = Burst averaged power (1 TX slot)— 9.03
Frame-averaged power (2 TX slots) = Burst averaged power (2 TX slots)— 6.02
Frame-averaged power (3 TX slots) = Burst averaged power (3 TX slots)— 4.26
Frame-averaged power (4 TX slots) = Burst averaged power (4 TX slots) — 3.01

2. CS1 coding scheme was used in GPRS conducted power measurements and SAR testing.

Note:

1. For Head SAR testing, GSM Voice mode should be evaluated, therefore the EUT was set in GSM 850 Voice mode.

2. For Body worn SAR testing, GSM Voice and GPRS mode should be evaluated, therefore the EUT was set in GSM 850
Voice mode and GPRS 3 TX slots mode due to the highest frame-averaged power.

3. Per KDB447498 D01v06, the maximum output power channel is used for SAR testing and for further SAR test
reduction.

4. The EUT do not support DTM and VolP function.

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZE2103058
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community, Xingiao Street,
Bao'an District, Shenzhen, Guangdong, People's Republic of China.

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info@ccis-cb.com Page 27 of 81



NT

Report No: JYTSZB-R14-2100043

Band: PCS 1900 Burst Average Power (dBm) Frame-Average Power(dBm)
Channel 512 661 810 512 661 810
Frequency (MHz) 1850.2 1880.0 1909.8 1850.2 1880.0 1909.8
GSM (GMSK, Voice) 23.11 22.78 22.91 14.08 13.75 13.88
GPRS (GMSK, 1 TX slot) 23.06 22.36 22.73 14.03 13.33 13.70
GPRS (GMSK, 2 TX slots) 21.29 20.35 20.90 15.27 14.33 14.88
GPRS (GMSK, 3 TX slots) 19.61 18.74 19.26 15.35 14.48 15.00
GPRS (GMSK, 4 TX slots) 17.18 16.39 17.03 14.17 13.38 14.02
Remark:
3. The frame-averaged power is linearly reported the maximum burst averaged power over 8 time slots. The calculated

method are shown as below:

“y,m

The duty cycle “x” of different time slots as below:
1 TX slotis 1/8, 2 TX slots is 2/8, 3 TX slots is 3/8 and 4 TX slots is 4/8

Based on the calculation formula:
Frame-averaged power = Burst averaged power + 10 10g (x)

So,

Frame-averaged power (1 TX slot) = Burst averaged power (1 TX slot)— 9.03

Frame-averaged power (2 TX slots) = Burst averaged power (2 TX slots)— 6.02
Frame-averaged power (3 TX slots) = Burst averaged power (3 TX slots)— 4.26
Frame-averaged power (4 TX slots) = Burst averaged power (4 TX slots) — 3.01

4. CS1 coding scheme was used in GPRS conducted power measurements and SAR testing.

Note:

1. For Head SAR testing, GSM Voice mode should be evaluated, therefore the EUT was set in GSM 1900 Voice mode.

2. For Body worn SAR testing, GSM Voice and GPRS mode should be evaluated, therefore the EUT was set in GSM
1900 Voice mode and GPRS 3 TX slots mode due to the highest frame-averaged power.

3. Per KDB447498 D01v06, the maximum output power channel is used for SAR testing and for further SAR test
reduction.

4. The EUT do not support DTM and VolP function.
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13.2 Bluetooth Conducted Power

Peak Power (dBm) (Bluetooth)

Channel Frequency (MHz) GFSK m/4-DQPSK 8DPSK
CH 01 2402 5.87 7.00 7.44
CH 39 2441 6.35 7.32 7.81
CH 78 2480 6.43 7.12 7.43

Note:

1. Per KDB 447498 D01v06, the 1-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation distances <
50 mm are determined by:

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

g SAR, where

f(GHz) is the RF channel transmit frequency in GHz
Power and distance are rounded to the nearest mW and mm before calculation
The result is rounded to one decimal place for comparison

. exclusion
Channel Fr((agtlj_lezr;cy ';;Ac?v)\(/étru(ggrljs Ma>(<r.nl\3/\cl>)w er Test(g]lrsrz.;mce Result thresholds

for 1-g SAR
CH 39 2.441 8.0 6.31 5 1.97 3.0

2. The max. tune-up power was provided by manufacturer, base on the result of note 1, RF exposure evaluation is not

required.

3. The output power of all data rate were pre-scan, just the worst case of all mode were shown in report.

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

exclusion.
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14 SAR Test Results Summary

14.1 Standalone Head SAR Data
» GSM Head SAR

Ave. L Tune-Up | Meas. . Reported
E'gt Band/Mode Pgseifi'gn CH. (';Arquz') Power VaE:;Jt)'O” Limit | SARyg ?:‘:(‘:'{2? SARi,
: (dBm) (dBm) | (Wikg) (W/kg)
GSM850/Voice Right Cheek [ 190 | 836.6 32.56 -3.38 33.0 0.712 1.107 0.788
GSM850/Voice Right Tilted | 190 | 836.6 32.56 2.71 33.0 0.267 1.107 0.296
1 GSM850/Voice Left Cheek 190 | 836.6 32.56 -1.07 33.0 0.730 1.107 0.808
GSM850/Voice Left Cheek | 128 | 824.2 32.22 1.33 33.0 0.682 1.197 0.816
GSM850/Voice Left Cheek | 251 | 848.8 32.53 -2.00 33.0 0.704 1.114 0.784
GSM850/Voice Left Tilted 190 | 836.6 32.56 0.29 33.0 0.282 1.107 0.312
2 GSM1900/Voice | Right Cheek | 512 | 1850.2 | 23.11 2.29 23.5 0.075 1.094 0.082
GSM1900/Voice Right Tilted | 512 | 1850.2 | 23.11 2.70 23.5 0.041 1.094 0.045
GSM1900/Voice Left Cheek | 512 | 1850.2 | 23.11 -3.19 23.5 0.050 1.094 0.055
GSM1900/Voice Left Tilted 512 | 1850.2 [ 23.11 0.65 23.5 0.029 1.094 0.032
ANSI / IEEE C95.1 — SAFETY LIMIT 1.6 Wikg (mW/g)
e [PeEe Averaged over 1
Uncontrolled Exposure/General Population 9 9

Note:

1. Per KDB 447498 D01v06, for each exposure position, if the highest output power channel Reported SAR <0.8W/kg,
other channels SAR testing is not necessary.

2. Per KDB 865664 D01v01r04, for each frequency band, repeated SAR measurement is required when the measured
SAR is 20.8W/kg.

3. According to KDB 865664 D02v01r02, SAR plot is required for the highest measured SAR in each exposure
configuration, wireless mode and frequency band combination.

4. Highlight part of test data means repeated test.

14.2 Standalone Body SAR
» GSM Body SAR

Ave. - Tune-Up | Meas. . Reported
Z'gt Band/Mode Pgszgn CH. (Equz') Power Va{:;)t)'on Limit | SARy ?:‘;"’(‘:';2? SARy,
' (dBm) (dBm) | (W/kg) (W/kg)
GSM850/Voice Front 190 | 836.6 32.56 -2.43 33.0 0.457 1.107 0.506
GSM850/Voice Back 190 | 836.6 32.56 1.46 33.0 0.660 1.107 0.731
GPRS850/3Slots Front 190 | 836.6 28.46 -2.94 28.5 0.517 1.009 0.522
3 GPRS850/3Slots Back 190 | 836.6 28.46 0.35 28.5 0.788 1.009 0.795
GSM1900/Voice Front 512 | 1850.2 | 23.11 3.80 23.5 0.035 1.094 0.038
GSM1900/Voice Back 512 | 1850.2 | 23.11 2.52 23.5 0.196 1.094 0.214
GPRS1900/3Slots Front 512 | 1850.2 | 19.61 -2.30 20.0 0.104 1.094 0.114
4 GPRS1900/3Slots Back 512 | 1850.2 19.61 3.34 20.0 0.252 1.094 0.276
ANSI / IEEE 095.1 — SAFETY LIMIT 1.6 Wikg (mW/g)
SIEITE [Pl Averaged over 1
Uncontrolled Exposure/General Population 9 9

Note:

1. Body-worn SAR testing was performed at 10mm separation, and this distance is determined by the handset
manufacturer that there will be body-worn accessories that users may acquire at the time of equipment certification, to
enable users to purchase aftermarket body-worn accessories with the required minimum separation.

2. Body-worn exposure conditions are intended to voice call operations, therefore GSM voice call is selected to be tested.

3. Per KDB 648474 D04v01r03, when the Reported SAR for a body-worn accessory measured without a headset
connected to the handset is < 1.2 W/kg, SAR testing with a headset connected to the handset is not required.

4. Per KDB 865664 D01v01r04, for each frequency band, repeated SAR measurement is required when the measured
SAR is 20.8W/kg.

5. According to KDB 865664 D02v01r02, SAR plot is required for the highest measured SAR in each exposure
configuration, wireless mode and frequency band combination.

6. Highlight part of test data means repeated test.
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14.3 Multi-Band Simultaneous Transmission Considerations

» Simultaneous Transmission Capabilities

According to FCC KDB Publication 447498 DO01v06, transmitters are considered to be transmitting
simultaneously when there is overlapping transmission, with the exception of transmissions during network
hand-offs with maximum hand-off duration less than 30 seconds. Possible transmission paths for the EUT are
shown in below Figure and are color-coded to indicate communication modes which share the same path.
Modes which share the same transmission path cannot transmit simultaneously with one another.

Path 1 Path 2
GSM/WCDMAJ/LTE Bluetooth/WLAN

Fig.15.1 Simultaneous Transmission Paths

» Simultaneous Transmission Procedures

This device contains transmitters that may operate simultaneously. Therefore simultaneous transmission
analysis is required. Per FCC KDB 447498 D01v06, simultaneous transmission SAR test exclusion may be
applied when the sum of the 1-g SAR for all the simultaneous transmitting antennas in a specific a physical test
configuration is < 1.6 W/kg. When standalone SAR is not required to be measured, per FCC KDB 447498
DO01v06 4.3.2), the following equation must be used to estimate the standalone 1g SAR for simultaneous
transmission assessment involving that transmitter.

Estimated SAR = V f(GHz)  Max powerof channel, mW

7.5 Min.Separation Distance, mm
Mode Max. tune-up Exposure Position Head Body
Power (dBm) Test Distance (mm) 0 10
Bluetooth 8.0 Estimated SAR (W/kQg) 0.262 0.131
Note:
1. When the minimum test separation distance is < 5 mm, a distance of 5 mm according is applied to determine estimated
SAR.

» Multi-Band simultaneous Transmission Consideration

Position Applicable Combination
Simultaneous

Transmission Head WWAN (Voice) + Bluetooth
Consideration

Body WWAN (Voice) + Bluetooth

Note:
1. The Report SAR summation is calculated based on the same configuration and test position.
2. Per KDB 447498 D01v06, simultaneous transmission SAR is compliant if,

i. Scalar SAR summation < 1.6W/kg.

ii. SPLSR = (SAR+ SAR2)1'5/ (min. separation distance, mm), and the peak separation distance is determined
from the square root of [(x1-X2)? + (y1-y2)? + (z1-22)°], where (X1, y1, z1) and (X2, Y2, z2) are the coordinates of the
extrapolated peak SAR locations in the zoom scan If SPLSR < 0.04, simultaneously transmission SAR
measurement is not necessary

iii. Simultaneously transmission SAR measurement, and the Reported multi-band SAR < 1.6W/kg

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZE2103058
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14.4 SAR Simultaneous Transmission Analysis
» Head Simultaneous Transmission

WWAN Position WWAN Bluetooth Estimated >SAR
Mode SAR14(W/kg) SAR14(W/kg) (W/kg)
Right Cheek 0.788 0.262 1.050
Right Tilted 0.296 0.262 0.558

GSM850
Left Cheek 0.816 0.262 1.078
Left Tilted 0.312 0.262 0.574
WWAN position WWAN Bluetocggslstlmated SSAR

g
Mode SAR14(W/kg) (Wikg) (W/kg)
Right Cheek 0.082 0.262 0.344
GSM Right Tilted 0.045 0.262 0.307
1900 Left Cheek 0.055 0.262 0.317
Left Tilted 0.032 0.262 0.294
» Body worn Simultaneous Transmission

WWAN Position WWAN Bluetooth Estimated >SAR
Mode SARi14(W/kg) SARi4(W/kg) (W/kg)
Front 0.522 0.131 0.653

GSM850
Back 0.795 0.131 0.926
WWAN Position WWAN Bluetooth Estimated >SAR
Mode SARi14(W/kg) SARi4(W/kg) (W/kg)
GSM Front 0.114 0.131 0.245
1900 Back 0.276 0.131 0.407

» Simultaneous Transmission Conclusion

The above numerical summed SAR results for all the case simultaneous transmission conditions were below
the SAR limit. Therefore, the above analysis is sufficient to determine that simultaneous transmission cases will
not exceed the SAR limit and therefore no measured volumetric simultaneous SAR summation is required per
FCC KDB Publication 447498 D01vO06.
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14.5 Measurement Uncertainty

The component of uncertainly may generally be categorized according to the methods used to evaluate them.
The evaluation of uncertainly by the statistical analysis of a series of observations is termed a Type A evaluation
of uncertainty. The evaluation of uncertainty by means other than the statistical analysis of a series of
observation is termed a Type B evaluation of uncertainty. Each component of uncertainty, however evaluated, is
represented by an estimated standard deviation, termed standard uncertainty, which is determined by the
positive square root of the estimated variance.

A Type A evaluation of standard uncertainty may be based on any valid statistical method for treating data. This
includes calculating the standard deviation of the mean of a series of independent observations; using the
method of least squares to fit a curve to the data in order to estimate the parameter of the curve and their
standard deviations; or carrying out an analysis of variance in order to identify and quantify random effects in
certain kinds of measurement.

A Type B evaluation of standard uncertainty is typically based on scientific judgment using all of the relevant
information available. These may include previous measurement data, experience, and knowledge of the
behavior and properties of relevant materials and instruments, manufacture’s specification, data provided in
calibration reports and uncertainties assigned to reference data taken from handbooks. Broadly speaking, the
uncertainty is either obtained from an outdoor source or obtained from an assumed distribution, such as the
normal distribution, rectangular or triangular distributions indicated in below Table.

Uncertainty Distributions Normal Rectangular Triangular U-Shape

Multi-plying Factor 1/k(b) 1A/3 16 112

Standard Uncertainty for Assumed Distribution
The combined standard uncertainty of the measurement result represents the estimated standard deviation of
the result. It is obtained by combining the individual standard uncertainties of both Type A and Type B
evaluation using the usual “root-sum-squares” (RSS) methods of combining standard deviations by taking the
positive square root of the estimated variances.

Expanded uncertainty is a measure of uncertainty that defines an interval about the measurement result within
which the measured value is confidently believed to lie. It is obtained by multiplying the combined standard
uncertainty by a coverage factor. Typically, the coverage factor ranges from 2 to 3. Using a coverage factor
allows the true value of a measured quantity to be specified with a defined probability within the specified
uncertainty range. For purpose of this document, a coverage factor two is used, which corresponds to
confidence interval of about 95 %. The COMOSAR uncertainty Budget is shown in the following tables.
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UNCERTAINTY EVALUATION FOR HANDSET SAR TEST

Tal. Prob. Div i Cj 1uig 1 Iii 4

N . .

Uncertainty Component (k%) | Dist. (g (10 g) £ %) | (%) yj
Measurement System
Probe Calibration K= I 1 1 1 5.8 K= @
Axial lsotropy 34 R 3 | W05 | 0A | 143 1.43 =
Hemispherical |sotropy 59 R A3 | W05 | s | 241 2.41 =
Boundary Effect 1 R 3 1 1 0.58 0.558 @
Linearity 4.7 R 3 1 1 271 271 =
=ystem Detection Limits 1 F 3 1 1 0.55 0.55 @
hWodulation respanse 3 K 3 1 1 1.73 1.73 @
FHeadout Electronics 0.5 N 1 1 1 0.50 0.50 =
Fesponse Time 0 F 3 1 1 0.00 0.00 @
Integration Time 1.4 K 3 1 1 081 0.81 @
RF Ambient Conditions - Noise 3 R A3 1 1 1.73 1.73 =
RF Ambient Conditions - Reflections 3 R A3 1 1 1.73 1.73 @
Probe Positioner Mechanical 1.4 A 43 1 1 081 081 -
Tolerance
Frobe Positioning with respect to -
Phantarm Shell 1.4 R 3 1 1 0.81 0.81
Extrapolation, interpolation and
Integration Algarithms far Max. 3AR 23 K 3 1 1 1.33 1.33 @
Evaluation
Test sample Related
Test Sample Positioning 2k I 1 1 1 2.h0 260 11
Device Holder Uncerainty 3 I 1 1 1 .00 3.00 7
Cutput Power Yariation - SAR drift 5 A 3 1 1 589 789 -
measurement
SAR scaling 2 R A3 1 1 1.15 1.15 @
Phantom and Tissue Parameters
FPhantorm Shell Uncertainty - Shape, -
Thickness and Permittivity 4 R 13 1 1 241 231
Uncerainty in SAR correction for
deviation in permittivity and 2 I 1 1 0.84 2.00 1.63 @
conductivity
Liguid Conductivity Measurement 4 I 1 078 0.71 3.12 2.84 5
Liguid Permittivity heasurement ] I 1 0.23 0.26 1.15 1.30 ]
Liguid C.nnductmtj,r - Temperature 35 43 078 071 113 10 -
Uncerainty
Liguid F'.ermntlwtg,f - Ternperature 35 A 43 023 096 033 038 -
Uncerainty
Combined Standard Uncertainty Ros 1047 | 1034
Expanded Uncertainty
{95% CONFIDENCE INTERVAL) : 20.95 | 2089

Uncertainty Budget for frequency range 300 MHz to 3 GHz according to IEEE1528-2013
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14.6 Measurement Conclusion

The SAR evaluation indicates that the EUT complies with the RF radiation exposure limits of the FCC and
Industry Canada, with respect to all parameters subject to this test. These measurements were taken to
simulate the RF effects of RF exposure under worst-case conditions. Precise laboratory measures were taken
to assure repeatability of the tests. The results and statements relate only to the item(s) tested. Please note that
the absorption and distribution of electromagnetic energy in the body are very complex phenomena that depend
on the mass, shape, and size of the body, the orientation of the body with respect to the field vectors, and the
electrical properties of both the body and the environment. Other variables that may play a substantial role in
possible biological effects are those that characterize the environment (e.g. ambient temperature, air velocity,
relative humidity, and body insulation) and those that characterize the individual (e.g. age, gender, activity level,
debilitation, or disease). Because various factors may interact with one another to vary the specific biological
outcome of an exposure to electromagnetic fields, any protection guide should consider maximal amplification of
biological effects as a result of field-body interactions, environmental conditions, and physiological variables.
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Appendix A: Plots of SAR System Check
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System check at 835 MHz

Date of measurement: 24/3/2021

A. Experimental conditions.

Probe SN 36/20 EPGO349
ConvF 1.92
Area Scan surf_sam_plan.txt
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm, Complete
Phantom Validation plane
Device Position Dipole
Band Cwa35
Channels Middle
Signal CW (Crest factor: 1.0)
B. Permitivity
Freguency (MHz) 835.000000
Relative permitivity (real part) 41.973038
Conductivity (S/m) 0.884216

C. SAR Surface and Volume

SURFACE SAR VOLUME SAR

g . g

1a0)

o

. ) ' & 1)
um oEn
0867 o
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nam nan4
0379 03
0137 nIs
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Maximum location: X=0.00, Y=0.00; SAR Peak: 1.46 W/kg

D. SAR 19 & 109

SAR 10g (W/Kg) 0.646170
SAR 1g (W/Kg) 1.005675
Variation (%) 1.351671
E. Z Axis Scan
1.5-mg
1.2- "-\
=] P,
= 1.0- =
=
= 0.8- AN
3 N
“ 06— "“--..\
0.4- M |
0.2-, [ |
0 2 4 & 8 10 12 14 16 18 20 22 24 26 283 30
Z {mm})
JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZE2103058

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community, Xingiao Street,

Bao'an District, Shenzhen, Guangdong, People's Republic of China.
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info@ccis-cb.com Page 38 of 81



J\ I Report No: JYTSZB-R14-2100043

System check at 1900 MHz

Date of measurement: 26/3/2021

A. Experimental conditions.

Probe SN 36/20 EPG0O349
ConvF 2.42
Area Scan surf_sam_plan.txt
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm,Complete
Phantom Validation plane
Device Position Dipole
Band CW1900
Channels Middle
Signal CW (Crest factor: 1.0)

B. Permitivity

Frequency (MH2z) 1900.000000
Relative permitivity (real part) 39.293185
Conductivity (S/m) 1.413267
C. SAR Surface and Volume
SURFACE SAR VOLUME SAR
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Maximum location: X=0.00, Y=0.00; SAR Peak: 6.29 W/kg

D. SAR 19 & 109

SAR 10g (W/Kg) 2.002822
SAR 1g (W/Kg) 3.965826
Variation (%) -2.24

E. Z Axis Scan

B.35-g
5.00- \
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= 3.00- .
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2.00-
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Appendix B: Plots of SAR Test Data
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SAR Measurement at GSM850 (Cheek, L eft)

Date of measurement: 24/3/2021

A. Experimental conditions.

Probe SN 36/20 EPG0O349
ConvF 192
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm, Complete
Phantom Left head
Device Position Cheek
Band GSM850
Channels Middle
Signal TDMA (Crest factor: 8.0)

B. Permitivity

Frequency (MHz) 836.600000
Relative permitivity (real part) 41.912041
Conductivity (S/m) 0.887362
C. SAR Surface and Volume
SURFACE SAR VOLUME SAR
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Maximum location: X=-42.00, Y=-24.00; SAR Peak :1.03 W/kg

D. SAR 19 & 109

SAR 10g (W/Kg) 0.481692
SAR 1g (W/Kg) 0.729656
Variation (%) -1.071624

E. Z Axis Scan
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SAR Measurement at GSM1900 (Cheek, Right)

Date of measurement: 26/3/2021

A. Experimental conditions.

Probe SN 36/20 EPGO349
ConvF 2.42
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm,Complete
Phantom Right head
Device Position Cheek
Band GSM1900
Channels Low
Signal TDMA (Crest factor: 8.0)

B. Permitivity

Freqguency (MHz) 1850.200000
Relative permitivity (real part) 39.706152
Conductivity (S/m) 1.391374
C. SAR Surface and Volume
SURFACE SAR VOLUME SAR

Maximum location:

D. SAR 19 & 109

X=-54.00, Y=-37.00; SAR Peak :0.13 W/kg

SAR 10g (W/Kg) 0.040983
SAR 1g (W/Kg) 0.074938
Variation (%) 2.286241

E. Z Axis Scan
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SAR Measurement at GSM850 (Body, VValidation Plane)

Date of measurement: 24/3/2021

A. Experimental conditions.

Probe SN 36/20 EPGO349
ConvF 1.92
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm, Complete
Phantom Validation plane
Device Position Body
Band GSM850
Channels Middle
Signal TDMA (Crest factor: 8.0)

B. Permitivity

Freguency (MHz) 836.600000
Relative permitivity (real part) 41.912041
Conductivity (S/m) 0.887362
C. SAR Surface and Volume
SURFACE SAR VOLUME SAR
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Maximum location: X=-7.00, Y=8.00; SAR Peak :1.10 W/kg

D. SAR 19 & 109

SAR 10g (W/Kqg) 0.535550
SAR 1g (W/Kqg) 0.788226
Variation (%) 0.353814

E. Z Axis Scan
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SAR Measurement at GSM1900 (Body, VValidation Plane)

Date of measurement: 26/3/2021

A. Experimental conditions.

Probe SN 36/20 EPGO349
ConvF 2.42
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm, Complete
Phantom Validation plane
Device Position Body
Band GSM1900
Channels Low
Signal TDMA (Crest factor: 8.0)

B. Permitivity

Frequency (MHz) 1850.200000
Relative permitivity (real part) 39.706152
Conductivity (S/m) 1.391374
C. SAR Surface and Volume
SURFACE SAR VOLUME SAR

Wiy
0o
oy
00
A7
0333
m
LT
e
nem

g

o3n
» "
o0
04Te
"
oest

.D!‘-ll
anr

Maximum location: X=-7.00, Y=-31.00; SAR Peak :0.39 W/kg

D. SAR 19 & 109

SAR 10g (W/Kqg) 0.142474
SAR 1g (W/Kqg) 0.251562
Variation (%) 3.340835

E. Z Axis Scan
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Appendix C: System Calibration Certificate
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Calibration information for E-field probes

COMOSAR E-Field Probe Calibration Report

Ref : ACR.15.3.21 MVGB.B

Cancel and replace the report ACR.15.3.21.MVGB.A

JIANYAN TESTING GROUP
SHENZHEN CO.,LTD.

No.110~116, BUILDING B, JINYUAN BUSINESS BUILDING,
XIXIANG ROAD, BAOAN DISTRICT,

SHENZHEN, GUANGDONG, PR CHINA

MVG COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: SN 36/20 EPGO349

Calibrated at MVG
Z.1. de la pointe du diable
Technopdéle Brest Iroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 12/16/2020
o, cofrac

ETALONNAGE

Accreditstions ¥2-678% ind #2-6814
Scope available on www.cofiac fi

Summary:

This document presents the method and results from an accredited COMOSAR E-Field Probe
calibration performed at MVG, using the CALIPROBE test bench, for use with a MVG COMOSAR
system only. The test results covered by accreditation are traceable to the International System of
Units {SI)
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COMOSAR E FIELD PROBE CALIBRATION REPORT ReCACR133 21 MVOB B
Nante Function Dare Signature
Prepared by : Jéréme LUC Technical Manager | 1/15/2021 o.')’{/"
Checked by - Jérdbme LUC Technical Manager | 1/15/2021 =
Approved by Yann Toutain Laboratory Director 2/812021 %M Tocdzien
< 2021.02.0
8 17:44:21
+01'00°
Customer Name
JianYan Testing
Distribution Group Shenzhen
Co.,Ltd.
Issue Name Date Modifications
A Jéréme LUC 1/15/2021 [nitial release
B Jéréme LUC 2/82021 Change customer name/address
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1 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG
Model SSE2
Senal Number SN 36/20 EPGO349
Product Condition (new / used) New
Frequency Range of Probe 0.15 GHz-6GHz
Resistance of Three Dipoles at Connector | Dipole 1: R1=0.211 MQ
Dipole 2: R2=0.229 MQ
Dipole 3: R3=0.208 M)

2 PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

MVG's COMOSAR E field Probes are built in accordance to the IEEE 1528, FCC KDB865664
DO1, CENELEC EN62209 and CEVIEC 62209 standards.

Figure 1 - MVG COMOSAR Dosimetric E 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 [EEE 1528, FCC KDB865664 D01, CENELEC EN62209 and CEVIEC 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 lineanty was done in free space using the waveguide. performing a power
sweep to cover the SAR range 0.01W/kg to 100W/kg.
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32 SENSITIVITY
The sensitivity factors of the three dipoles were determined using a two step calibration method (air
and tissue simulating liqud) using waveguides as outlined in the standards.

33 LOWER CTION LIMIT

The lower detection limit was assessed using the same measurement set up as used for the linearity
measurement. The required lower detection limitis 10 mWikg,

34 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 to 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°-1807) in 157 increments. At each step the probe is
rotated about its axis (0°--3607),

3.1 DBOUNDARY 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 1s onented 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 nommal to the phantom surface, the peak spatial average SAR 1s measured and
compared to the analytical value at the surface,

The boundary effect uncertainty can be estimated according to the following uncertainty

approximation formula based on linear and exponential extrapolations between the surface and 4., +
d,,.. along lines that are approximately normal to the surface:

(e + dug) o)

SAR sy [%6]= BAR . for (dy. +diug) < 10 mm

24 40 af2

where

SARupcertainty 1s the uncertainty in percent of the probe boundary efTect

dpe 1s the distance between the surface and the closest zoom-scan measurement
point, in millimetre

Astep is the separation distance between the first and second measurement points that
are closest to the phantom surface. in millimetre. assuming the boundary effect
at the second location is negligible

a 13 the minimum penetration depth in millimetres of the head tissue-equivalent
liquids defined in this standard, i.e., 6~ 14 mmat 3 GHz

ASARpe in percent of SAR is the deviation between the measured SAR value, at the

distance e from the boundary, and the analytical SAR value.
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mvg

The measured worst case boundary effect SARuncertainty[%] for scanning distances larger than
4mm is 1.0% Limit ,2%),

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC ENS50361 and CEI/IEC
62209 standards were followed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide techmigque. 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 snalysis of the probe ealibration in waveguide
X Uncertainty Probability | Standard
ERROR SOURCES value (%) Distribution Divisor d Uncertainty (%)
Expanded uncertainty 149
95 % confidence level k =2 i
5  CALIBRATION MEASUREMENT RESULTS
Calibration Parameters
Liquid Temperature 20 +/-1°C
Lab Temperature 20 +-1°C
Lab Hunudity 30-80 %
5.1 SENSITIVITY IN AIR
Normx dipole | Normy dipole | Normz dipole
L (uVAV/mMY)| 2 (VAVmMP) | 3 (@viVim)*)
0.58 0.69 0.51
DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (mV) (mV)
109 110 114

Calibration curves ¢i=f{ V) (1=1.2.3) allow to obtain E-field value using the formula:

Templide ACR.DDDN, YV MVGRISSUE COMOSAR Probe vH

E=\E'+E +E
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Calibration curves
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5.3 SENSIT N O
Liguid Frequency ConvF
!bj“: +fe
100MHz)
HLASO* 450 2.08
BLASO* 450 2.13
HL750 rd 1.87
BL750 75 1.90
HLS8S0 835 1.92
BL850 835 1.96
HL900 900 1.94
RBLOOO 200 1.98
HL1450 1450 222
BL 1450 1450 2.51
HL1750 1750 2.23
BL1750 1750 2.32
HL1900 1900 242
BL1900 1900 2.46
HL2100 2100 2.38
BL2100 2100 2.58
HL2300 2300 2.44
BL2300 2300 2.76
HL2450 2450 2.43
BL2450 2450 2.69
HL2600 2600 2.33
BL2600 2600 2.58
HL3300 3300 2.35
BL3300 3300 2.39
HL3500 3500 2.25
BL3500 3500 2.24
HL3700 3700 2.18
BL3700 3700 2.14
HL3900 3900 2.59
BL390O 3900 2.76
HLA4200 4200 2.97
BLA200 4200 2.85
HLAG0O A600 2.86
BLAGID 4600 2.80
HLA4900 4900 2.79
BLAYO 4900 2.68
HL5200 5200 2.33
BL5200 5200 2.24
HLS5400 5400 2.36
BL3400 5400 2.27
HL5600 S600 2.58
BL5600 5600 2.53
HLS800 S800 248
BL 3800 5800 241

* Frequency not cover by COFRAC scope, calibration not accredited

LOWER DETECTION LIMIT; 8mWikg
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54 ISOTROPY
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Ref ACRIS32IMVGE B

6

LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer/ | . . Current Next Calibration
Description Model.  |Wemtiication’No{ o i ot Diate Date
Validated. No cal Validated. No cal
Flat Phantom MVG SN-20/09-SAM71 required, equired.
LCOMOSAR Test Bench Veraton 3 N Validated. Nocal  Validated.  No call
required, Fequired.
Network Analyzer R°hdez&vfﬂ°"wm 100203 05/2019 05/2022
Network Analyzer — | Rohde & Schwarz
Calibration kit ZV-2235 fatcd o8 o
Multimeter Keithley 2000 1160271 02/2020 02/2023
Signal Generator | ROhde & Schwarz 106589 0412019 04/2022
, Charactenzed prior to|Characterized prior to
Ampiifier Asthercomm SN 046 test. No cal required. [test. No cal required.
Power Meter NI-USB 5680 170100013 05/2019 05/2022
Charactenzed pnor ta|Characterized prior to
Directional Coupler Narda 4216-20 01388 test. No cal required. [test. No cal required.
. ; Validated. No cal Validated. No cal
Waveguide Mega Industries | 069Y7-158-12-712 bequired. equired.
> = ) Validated. No cal Validated. No cal
Waveguide Transition | Mega Industries | 069Y7-158-13-701 equired, equired.
s ’ Validated. No cal Validated. No cal
\Waveguide Termination| Mega Industries | 089Y7-158-13-701 equired. equired.
Temperature / Humidty]  Testo 184 H1 44220687 0512020 05/2023
ensor
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Calibration information for Dipole

Caneel and replace the report ACR,13.6.21, MVGEB.A

SAR Reference Dipole Calibration Report

Ref : ACR.15.6.21 MVGB.B

SHENZHEN CO.,LTD.

FREQUENCY: 835 MHZ

JIANYAN TESTING GROUP

No.110~116, BUILDING B, JINYUAN BUSINESS BUILDING,
XIXIANG ROAD, BAOAN DISTRICT,

SHENZHEN, GUANGDONG, PR CHINA
MVG COMOSAR REFERENCE DIPOLE

SERIAL NO.: SN 50/20 DIP 0G835-507

Calibrated at MVG
7.1. de la pointe du diable

29280 PLOUZANE - FRANCE

Calibration date: 01/14/2021
ooy, cofrac
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N
A
NN
'/".’..I. (R

ETALONNAGE

Accreditations #2-6789 mnd 42.6814
Scope available on www.cofrac fY

Technopile Brest Iroise — 295 avenue Alexis de Rochon

Summary:

national metrology nstitutions

This document presents the method and results from an aceredited SAR reference dipole calibration
performed i MVG using the COMOSAR test beach.  All calibration results are traceable 10
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Namie Function Date Signature
Prepared by : Jérbme LUC Technical Manager | 1/15/2021 o
Checked by Jérodme LUC Technical Manager | 1/15/2021 e
Approved by : Yann Toutain Laboratory Director 2/8/2021 ?fm Vo7
74
""" 2021.02.0
817:47:44
+01'00'
Customer Name
JianYan Testing
Distribution ! Group Shenzhen
Co.,Ltd.
Issue Name Date Modifications
A Jérdme LUC 1/15/2021 Initial release
B Jérdme LUC 2/8/2021 Change customer name/address
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDBs and
CEVIEC 62209 standards for reference dipoles used for SAR measurement 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 835 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID83S
Serial Number SN 50/20 DIP 0GR35-507
Product Condition (new / used) New

3 PRODUCT DESCRIPTION

3.1 G 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 - MVG COMOSAR Validation Dipole
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mvGg SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACK15.621MVGRE

4 MEASUREMENT METHOD

The IEEE 1528, FCC KDBs and CEVIEC 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.

41 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a retum loss of -20
dB or better.  The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constructed as outlined in the fore mentioned standards. A direct method is used
with a network analyser and its calibration kit, both with a valid ISO17025 calibration.

42  MECHANICAL REQUIREMENTS
The IEEE Std 1528 and CEVIEC 62209 standards speafy the mechamical components and
dimenstons of the validation dipoles. with the dimension’s 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 fora 2
mm phantom shell thickness. A direct method is used with a ISO17025 calibrated caliper.

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 Infernationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

I'requency band Expanded Uncertainty on Return Loss
400-6000MHz 0.08 LIN

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
0-300 0.20 mm
300 - 450 0.44 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, FCC KDBs. CENELEC EN50361 and CEI/IEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
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Scan Volume Expanded Uncertainty

lg 19 % (SAR)

10g 19 % (SAR)

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency, MH;

Ml ! L 520 840

40-

Frequency (MHz) Return Loss (dB) Requirement (dB)
835 -30.14 -20

Impedance
5130-28i02

-

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIOUID

Frequancy, MH:

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

Impedance
835 -30.96 -20

4720-04iQ
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63 MECHANICAL DIMENSIONS
Frequency MHz Lmm hmm dmm
reguired measured required measured required measured

300 4200 :1 % 2500 £1 %, 6,35 £1 9%,

450 2900 £1 %, 166.7 1 %. 6,351 %,

150 17601 %, 1000 1 %. 635 £1 %,

835 161,041 %, 161.29 89.8+1 %, 89.25 3641 %, 359
900 149.0 £1 % 83341 % 3.6 41 %.

1450 891 41 %, S1.7+41 %, 3.6 11 %,

1500 80.5 41 %, S00:1% 3.6 41 %,

1640 79.0 41 %. 4571 % 3.6 1%,

1750 75.2 11 %. 42911 %. 3611 %,

1800 120 1 %. AL7 £1 %, 3.6 £1 %,

1900 68.011 %, 395 £+1°%. 3.6 11 %,

1950 66.3 11 %, 385 +1 %, 3.6 £1 %.

2000 61511 %, 37.5:1%. 3611 %,

2100 61.0 41 %, 5741 % 3.6 41%,

2300 55.541%. 32641% 3.6 41 %,

2450 51.541%. 30441 % 36 +1%,

2600 48,5 +1 %. 28841 % 3.6 11 %,

3000 41.5 41 %. 25.0 £1 %, 3.6 11 %,

3300

3500 37.041 %. 26811 %, 3611 %,

3700 34,741 %, 26441 % 3641 %,

3900
4200
4600
4500

7  VALIDATION MEASUREMENT

The [EEE 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, wath the top surface of the
dipole at the described distance from the bottom surface of the phantom.
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7.1 MEASU o
‘":;:w Relative permittivity (s') Conductivity [0} $/m
required measwed required measured
300 453 210% 0.87210%
450 435110% 0.87 :10%
750 419 410% 0.89:10%
835 415:0% 1406 0,90 :10 % 0,89
900 415210 % 097 :10%
1450 405 =10 % 1.20:10%
1500 404 =10 % 1.23 210 %
1640 402 210 % 1.31:10%
1750 401 :10% 137:10%
1800 400 210 % 1.40:10%
1900 400 110 % 1,40 :10%
1950 400 110 % 1,40 :10%
2000 400 210 % 1.40 +10 %
2100 398 :10% 149:10%
2300 395:210% 167:10%
2450 392:10% 1.80:10%
2600 390:10% 1.96 10 %
3000 385:10% 240 210 %
3300 382:10% 21 :10%
3500 379:10% 291:210%
3100 317 :10% 312:10%
35900 375410% 332:10%
4200 371 0% 3.63:10%
4600 367 £10 % 4.04:10%
4300 363210% 435:10%

7.2 SARMEASUREMENT RESULT WITH HEAD LIQUID
The [EEE 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,
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Software OPENSAR V5
Phantom SN 13/02 SAMGS
Probe SN 41/18 EPGO333
Liquid Head Liquid Values: eps” : 40.6 sigma : .89
Distance between dipole center and liquid 15.0 mm
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=8mm/dy=8mm/dz=Smm
Frequency 835 MHz
Input power 20 dBm
Liquid Temperature 20 +-1°C
Lab Temperature 204/-1°C
Lab Humnidity 30-70 %
Frequency
g% 18 SAR (W/ke/W) 10 ¢ SAR (W /kg/W)
required measured required measured
300 285 194
450 4.58 3.06
750 8.49 5.55
835 9.56 9.57 (0.96) 6.22 6.04{0.60)
900 109 6.99
1450 29 16
1500 305 168
1640 342 184
1750 364 193
1800 384 201
1900 397 205
1550 05 209
2000 411 71
2100 436 219
2300 487 233
2450 524 24
2600 553 246
3000 638 257
3300
3500 671 25
3100 674 242
3900
a200
4600
4500
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73 BODRY LICUID MEASUREMEN'
ol Relative permittivity (/) Conductivity [0} §/m
required measwed required measured
150 619 210% 0.80:10%
300 5821:10% 0.92:10%
450 S6.7:10% 0.94:10%
750 555:0% 0.96 :10 %
835 552:10% 523 097 :10% 0.94
900 550 :10% 1.05:10%
915 550 =10% 1.06 210 %
1450 540 :10% 1.30:10%
1610 538:210% 1.40:10%
1800 533210% 1.52:10%
1900 5331:110% 1.52:10%
2000 533110% 1.52:10%
2100 532:10% 162110 %
2300 529 :10% 1.81 =10 %
2450 52.7:210% 195:10%
2600 525:10% 216:10%
3000 520:10% 273:10%
3300 516:10% 308 :10%
3500 513:10% 331:10%
3700 510 :10% 355:10%
3500 508 :10% 3.78:10%
4200 504 :410% 413:10%
4600 498 410 % 4.60 £10 %
4500 494 210 % 495 :10%
5200 490 410 % 53010 %
5300 489 210 % 542:10%
5400 48.7 =10 % 553:10%
5500 486 210 % 565:10%
5600 485 10 % 5771:10%
5800 482 :10% 6.00 =10 %
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7.4
Software OPENSAR V5
Phantom SN 13/00 SAMGR
Probe SN 41/18 EPGO333
Liquid Body Liquid Values: eps’ © 523 sigma ; 0.94

Distance between dipole center and liguid

15.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

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

Frequency 835 MHz
Input power 20 dBm
Liquid Temperature 20+/-1°C
Lab Temperature 20 4+-1°C
Lab Humidity 30-70%
s 1.8 SAR (W/ke/W) 102 SAR (W /ka /W)
measurad measured
835 9.77{0.98) 636 (0,64)
\ o .
:
- .
L :
' a1
) -
Mot Zas
t 3, N
o Z i
03+ B
iaa NNUERNRIZASHER
Zpw
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / : Current Next Calibration
Description Modet  |'dentification No.| o b ration Date Date
SAM Phantom MVG SN-13/09-SAMES Vallqated. No cal Valid_a!ed. No cal
required. required.
. Validated. No cal \alidated. No cal|
JCOMOSAR Test Bench Version 3 NA required. bequired.
Network Analyzer | Rohde % Schwarz 100203 05/2018 05/2022
Network Analyzer — | Rohde & Schwarz
Calibration kit ZV-2235 sty Eoue Qs
Calipers Mitutoyo SN 0009732 10/2019 1072022
Reference Probe MVG EPGO333 SN 41/18 05/2020 052021
Multimeter Keithley 2000 1160271 0212020 0212023
Signal Generator | Rohde & Schwarz 106589 0412019 0412022
Characterized prior to|Characterized prior to
Anpitar Adhgreiin BRLDAS test, No cal required. [test. No cal required.
Power Meter NI-USB 5680 170100013 05/2019 05/2022
’ Characterized prior to|Characterized prior to
Directional Coupler Narda 4216-20 01386 test. No cal required. |test. Ne cal required.
Femperahire / HumioYl  Testo 184 i3 44220887 05/2020 0512023
SOF
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Summary:

national metrology nstitutions

This document presents the method and results from an aceredited SAR reference dipole calibration
performed i MVG using the COMOSAR test beach.  All calibration results are traceable 10
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1 INTRODUCTION

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

CEVIEC 62209 standards for reference dipoles used for SAR measurement 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 1900 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID1900
Serial Number SN 50/20 DIP 1G900-511
Product Condition (new / used) New

3 PRODUCT DESCRIPTION
3.1 G 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 - MVG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The IEEE 1528, FCC KDBs and CEVIEC 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.

41 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a retum loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constructed as outlined in the fore mentioned standards. A direct method is used
with a network analyser and its calibration kit, both with a valid ISO17025 calibration.

42  MECHANICAL REQUIREMENTS
The IEEE Std. 1528 and CEVIEC 62209 standards speafy the mechamcal components and
dimensions of the validation dipoles. with the dimension’s 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 fora 2
mm phantom shell thickness. A direct method 1s used with a ISO17025 calibrated caliper.

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 Intemationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

I'requency band Expanded Uncertainty on Return Loss
400-6000MHz 0.08 LIN

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
0-300 0.20 mm
300 - 450 0.44 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, FCC KDBs. CENELEC EN50361 and CEI/IEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
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Scan Volume Expanded Uncertainty

lg 19 % (SAR)

10g 19 % (SAR)

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency MH;

40-

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1900 -27.24 -20 §51.2 Q2+ 4.21Q

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIOUID

Foquency. M-z

1500 N 184 1880 1880 1500 1590 134 1560 1580 JX0

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1900 -24.01 -20 46.6 Q)+ 530
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63 MECHANICAL DIMENSIONS
Frequency MHz Lmm hmm dmm
reguired measured required measured required measured

300 420.0+1 % 250.0 +1 %. 6,35 £1 %,

450 2900 £1 %, 166.7 11 %, 6,35 +1 %,

150 17601 %, 1000 1 %. 635 £1 %,

835 161.0 £1 %, 898 1%, 3.6 11 %,

900 149.0 £1 % 83301 % 3.6 41 %.

1450 89.1 41 %. 51741 %, 3.6 11 %,

1500 80.5 41 %, S00:1% 3.6 41 %,

1640 79.0 41 %. 4571 % 3.6 1%,

1750 75.2 11 %. 42911 %. 3611 %,

1800 120 21 %. ALT7 1%, 3.6 1%,

1500 68.0 +1 %, 6823 39,5 £1%. 39.22 3641 %, 359
1950 66.3 11 %. 38541 %, 3611%.

2000 61511 %, 37.5:1%. 3611 %,

2100 61.0 41 %, 35741% 3.641%,

2300 55.541%. 32641% 3.6 41 %,

2450 51.541%. 30441 % 36 +1%,

2600 48.5 1 %. 288:1% 3.6 11 %,

3000 41.5 41 %. 25.0 £1 %, 3.6 11 %,

3300

3500 37.041 %. 26411 %, 3611 %,

3700 34,741 %, 26441 % 3641 %,

3900
4200
4600
4500

7  VALIDATION MEASUREMENT

The [EEE 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, wath the top surface of the
dipole at the described distance from the bottom surface of the phantom.
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7. ] MEASI "
"";";“’ Relative permittivity (g) Conductivity (o} $/m
required measwed required measured
300 453210% 0.87:10%
450 435110% 0.87 :10%
750 41,9 410% 0.89 410 %
835 415410% 0.90 +10 %
900 415:10% 0.97£10%
1450 405 =10 % 1.20:10%
1500 104 :10% 1.23:10%
1640 402 :10% 1.31:10%
1750 401 :10% 1.37:10%
1800 400 210 % 1.40:10%
1900 40,0 110 % 413 1.40 110 % 1.41
1950 400 110 % 1.40 +10 %
2000 400 410 % 1.40 410 %
2100 398410% 1.49 210 %
2300 395:10% 1.67:10%
2450 392:10% 1.80:10%
2600 39.0410% 1.96 210 %
3000 385:10% 24010 %
3300 382410% 271:10%
4500 379:10% 291:10%
3700 37.7:10% 312:10%
3900 375410% 332410%
4200 371 410 % 3.63410%
4600 367 410 % 4.04:10%
4900 363210% 435:10%

7.2 SARMEASUREMENT RESULT WITH HEAD LIQUID
The [EEE 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,
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Software OPENSAR V5
Phantom SN 13/00 SAMGS
Probe SN 41/18 EPGO333
Liquid Head Liquid Values: eps’ : 43.3 sigma : 1.41
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=8mm/dy=8mm/dz=Smm
Frequency 1900 MHz
Input power 20 dBm
Liquid Temperature 20 +-1°C
Lab Temperature 204/-1°C
Lab Humnidity 30-70 %
Frequency
g% 18 SAR (W/ke/W) 10 ¢ SAR (W /kg/W)
required measured required measured
300 285 194
450 4.58 3.06
750 8.49 5.55
835 9.56 6.22
900 109 6.99
1450 29 16
1500 305 168
1640 342 184
1750 364 193
1800 384 201
1900 397 39.60{3.96) 205 20.33(203)
1550 05 209
2000 411 71
2100 436 219
2300 487 233
2450 524 24
2600 553 246
3000 638 257
3300
3500 671 25
3100 674 242
3900
a200
4600
4500
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73 BODRY LICUID MEASUREMEN'
ol Relative permittivity (/) Conductivity [0} §/m
required measwed required measured
150 619 210% 0.80:10%
300 5821:10% 0.92:10%
450 S6.7:10% 0.94:10%
750 555:0% 0.96 :10 %
835 552:10% 097 :10%
900 550 :10% 1.05:10%
915 550 =10% 1.06 210 %
1450 540 :10% 1.30:10%
1610 538:210% 1.40:10%
1800 533210% 1.52:10%
1900 5331:110% 550 1.52:10% 1.57
2000 533110% 1.52:10%
2100 532:10% 162110 %
2300 529 :10% 1.81 =10 %
2450 52.7:210% 195:10%
2600 525:10% 216:10%
3000 520:10% 273:10%
3300 516:10% 308 :10%
3500 513:10% 331:10%
3700 510 :10% 355:10%
3500 508 :10% 3.78:10%
4200 504 :410% 413:10%
4600 498 410 % 4.60 £10 %
4500 494 210 % 495 :10%
5200 490 410 % 53010 %
5300 489 210 % 542:10%
5400 48.7 =10 % 553:10%
5500 486 210 % 565:10%
5600 485 10 % 5771:10%
5800 482 :10% 6.00 =10 %
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7.4
Software OPENSAR V5
Phantom SN 13/00 SAMGR
Probe SN 41/18 EPGO333
Liquid Body Liquid Values: eps’ - 55,0 sigma : 1.57

Distance between dipole center and liguid

10.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

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

Frequency 1900 MHz
Input power 20 dBm
Liquid Temperature 20+/-1°C
Lab Temperature 20 +/-1°C
Lab Humidity 30-70%
s 1.8 SAR (W/ke/W) 102 SAR (W /ka /W)
measurad measured
1900 39.85(3.99) 20.29{2.03}
‘, \ -
885
5 N
T .-: it N
- - $00 \
., $4m =
l‘; % 100 AN
¥ 2 P
s s
‘-5‘-‘: 1 EmMIZUNIESE N :‘Ja‘:i.‘i MR
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mvGg

8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment | Manufacturer / " Current Next Calibration
Description Modet  |tdentification No.| oy ation Date Date
SAM Phantam MVG SN-12/09-SAMBS Malidated, No cal Validated No cal|
required. required.
. Validated. No cal \/alidated. No cal|
JCOMOSAR Test Bench Version 3 NA required. equired,
Network Analyzer | Rohde % Schwarz 100203 05/2019 05/2022
Network Analyzer -~ | Rohde & Schwarz
Calibration kit ZV-2235 101323 D L
Calipers Mitutoyo SN 0009732 10/2019 1072022
Reference Probe MVG EPGO333 SN 4118 05/2020 052021
Multimeter Keithiey 2000 1160271 02/2020 02/2023
Signal Generator | Rohde & Schwarz 106589 04/2018 0412022
: Characterized prior te|Characterized prior to
Amphifier Aethercomm SN 046 test. No cal required. |test. No cal required.
Power Meter NI-USB 5680 170100013 05/2019 05/2022
e Characterized prior to|Characterized prior to
Directional Coupler Narda 4216-20 01356 test. No cal required, [test. No cal required.
Tempaneice [IUMIARY)  Testo 184 H1 44220687 05/2020 052023
ensor
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