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2 Laboratories Introduction

Waltek Services Test Group Ltd is a professional third-party testing and certification organization with
multi-year product testing and certification experience, established strictly in accordance with ISO/IEC 17025
requirements, and accredited by CNAS (China National Accreditation Service for Conformity Assessment)
AQSIQ, CMA and IECEE for CBTL. Meanwhile, Waltek has got recognition as registration and accreditation
laboratory from EMSD (Electrical and Mechanical Services Department), and American Energy star,
FCC(The Federal Communications Commission), CPSC(Consumer Product Safety Commission),
CEC(California energy efficiency), IC(Industry Canada) and ELI(Efficient Lighting Initiative). It’s the strategic
partner and data recognition laboratory of international authoritative organizations, such as UL, Intertek(ETL-
SEMKO), CSA, TUV Rheinland, TUV SUD, etc.

Waltek Services Test Group Ltd. is one of the largest and the most comprehensive third party testing
organizations in China, our headquarter located in Shenzhen and have branches in Foshan, Dongguan,
Zhongshan, Suzhou,Ningbo and Hong Kong, Our test capability covered four large fields: safety test.
ElectroMagnetic Compatibility(EMC), reliablity and energy performance, Chemical test. As a professional,
comprehensive, justice international test organization, we still keep the scientific and rigorous work attitude to

help each client satisfy the international standards and assist their product enter into globe market smoothly.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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5 General Information
5.1 General Description of E.U.T.

Product Name:
Model No.:

Model Description:

GSM Band(s):
GPRS/EGPRS Class:
WCDMA Band(s):
LTE Bnad(s)

Wi-Fi Specification:
Bluetooth Version:
GPS:

NFC:
Hardware Version

Software Version
Note:

5.2 Details of E.U.T.

Operation Frequency

Max. RF output power

Max.SAR:

Smart Phone

SP5014, CBP4105

Only the model names and brand names are different.
GSM 850/900/1800/1900MHz
12

FDD Band II/V

LTE Band 2/4/5/7/17
802.11b/g/n HT20/n HT40
Bluetooth v4.0 with BLE
Support

N/A

AL_X5S_MB_V11
1471835842

This EUT has two SIM card slots, and use same one RF module.
We found that RF parameters are the same, when we insert the
card 1 and card 2. So we usually performed the test under main
card slot 1.

GSM/GPRS/EGPRS 850: 824~849MHz
PCS/GPRS/EGPRS 1900: 1850~1910MHz
WCDMA Band II: 1850~1910MHz
WCDMA Band V: 824~849MHz
LTE Band 2: 1850~1910MHz

LTE Band 4: 1710~1755MHz

LTE Band 5: 824~849MHz

LTE Band 7: 2500-2570MHz

LTE Band 17: 706~714MHz

WiFi:

802.11b/g/n HT20: 2412~2462MHz
802.11n HT40: 2422~2452MHz
Bluetooth: 2402~2480MHz

GSM 850: 32.82dBm

PCS1900: 29.86dBm

WCDMA Band Il: 22.47dBm
WCDMA Band V: 22.18dBm

LTE Band 2: 23.24dBm

LTE Band 4: 22.28dBm

LTE Band 5: 23.08dBm

LTE Band 7: 22.5dBm

LTE Band 17: 23.16dBm
WiFi(2.4G): 9.44dBm

Bluetooth: 6.38dBm

0.60 W/Kg 1g Head Tissue

0.77 W/Kg 1g Body-worn Tissue

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Max Simultaneous SAR 0.97 W/Kg

Type of Modulation: GSM,GPRS: GMSK
EDGE: GMSK, 8PSK
WCDMA: BPSK
LTE: QPSK, 16QAM
WiFi: CCK, OFDM
Bluetooth: GFSK, Pi/4 DQPSK,8DPSK

Antenna installation GSM/WCDMAV/LTE: internal permanent antenna
WiFi/Bluetooth: internal permanent antenna
Antenna Gain GSM 850: 0.5dBi

PCS1900: 1dBi

WCDMA Band II: 1dBi

WCDMA Band V: 0.5dBi

LTE Band 2: 1.0dBi

LTE Band 4: 0.8dBi

LTE Band 5: 0.5dBi

LTE Band 7: 1.0dBi

LTE Band 17: 0.6dBi

WiFi(2.4G): 1dBi

Bluetooth: 1dBi

Battery DC 3.7V, 2000mAh

DC 5V, 1.0A, charging from adapter
(Adapter Input: 100-240V~50/60Hz 0.2A

Manufacture: XINYU EAGLETRON ELECTRONIC CO.LTD.
Model No.: SWN006S050100U1

Technical Data

Adapter

5.3 Test Facility

The test facility has a test site registered with the following organizations:
. IC — Registration No.: 7760A-1

Waltek Services(Shenzhen) Co., Ltd. has been registered and fully described in a report filed with the
Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.
Registration 7760A-1, October 15, 2015

. FCC Test Site 1#- Registration No.: 880581

Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory “has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC
is maintained in our files. Registration 880581, April 29, 2014.

. FCC Test Site 2#— Registration No.: 328995

Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory “has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC
is maintained in our files. Registration 328995, December 3, 2014.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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6 Equipment Used during Test

6.1 Equipment List

Name of Manufacturer Type/Model | Serial Number | Calibration Calibration
Equipment Date Due
6 AXIS ROBOT KUKA KRSDF(‘)?OO 502635 N/A N/A
SATIMO Test OPENSAR
Software MVG OPENSAR V 4 02 27 N/A N/A
PHANTOM
TABLE MVG N/A SAR 1215 01 N/A N/A
SAM PHANTOM MVG SAM118 2’\/1,\1/'11/1? N/A N/A
MultiMeter Keithley MiltiMeter 2000 4073942 2016-03-16 2017-03-15
Data Acquisition MVG DAE4 915 2016-03-16 | 2017-03-15
Electronics
S-Parameter
Network Agilent 8753E JP38160684 2016-04-02 2017-04-01
Analyzer
Universal Radio
Communication ROHDAEF?ZSCHW CMU200 112461 2016-03-23 2017-03-22
Tester
Wideband Radio
Communication | TOHDE&SCHW 1 oy 500 / 2016-09-12 | 2017-09-11
ARZ
Tester
E-Field Probe MVG SSE5 SEP%Z;‘E’ 2016-09-23 | 2017-09-22
SN 09/15 DIP
DIPOLE 750 MVG SID750 0G750-357 2015-03-16 2017-03-15
SN 09/15 DIP
DIPOLE 835 MVG SID835 0G835-358 2015-03-16 2017-03-15
SN 09/15 DIP
DIPOLE 1800 MVG SID1800 1G800-360 2015-03-16 2017-03-15
SN 09/15 DIP
DIPOLE 1900 MVG SID1900 1G900-361 2015-03-16 2017-03-15
SN 16/15 DIP
DIPOLE 2600 MVG SID2600 5G600-376 2015-05-16 2017-05-15
Limesar SN 11/15
Dielectric Probe MVG SCLMP OCPG 69 2016-03-16 2017-03-15
. BLWA 0830
Power Amplifier BONN -160/100/40D 128740 2016-09-12 2017-09-11
Signal Generator R&S SMB100A 105942 2016-09-12 2017-09-11
Power Meter R&S NRP2 102031 2016-09-12 2017-09-11

6.2 Test Equipment Calibration
All the test equipments used are valid and calibrated by CEPREI Certification Body that
address is No.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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7 SAR Introduction

7.1 Introduction

This measurement report shows compliance of the EUT with ANSI/IEEE C95.1-2006 and
FCC 47 CFR Part2 (2.1093)

The test procedures, as described in IEEE 1528-2013 Standard for IEEE Recommended
Practice for Determining the Peak Spatial-Average Specific Absorption Rate (SAR) in the
Human Head from Wireless Communications Devices: Measurement
Techniques(300MHz~6GHz) and Published RF Exposure KDB Procedures

7.2 SAR Definition

SAR : Specific Absorption Rate
The SAR characterize the absorption of energy by a quantity of tissue
This is related to a increase of the temperature of these tissues during a time period.

2
DAS = PE~
0
DAS — d{dWw _ d|{ dw
dr | dm dt | pdV
DAS=chdi{
dr ;g
SAR definition ogE4
SAR = ——
p

SAR : Specific Absorption Rate
* g :Liquid conductivity

o€, = €'- jg” (complex permittivity of liquid)

E”(LJ
D =

£p

= p: Liquid density
o p=1000 g/L= 1000Kg/m*

where:
o = conductivity of the tissue (S/m)
p = mass density of the tissue (kg/m3)
E = rms electric field strength (V/m)

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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8 SAR Measurement Setup

SAR bench sub-systems

Scanning System (robot)

It must be able to scan all the volume
of the phantom to evaluate the
tridimensional distribution of SAR.

Must be able to set the probe
orthogonal of the surface of the
phantom (£30°).

Detects stresses on the probe and
stop itself if necessary to keep the
integrity of the probe.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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SAM Phantom (Specific Anthropomorphic Mannequin)

= |

The probe scanning of the E-Field is done in

the 2 half of the normalized head.
# The normalized shape of the phantom ™= ik -
corresponds to the dimensions of 90% of an

adult head size.

Bipsiration du tantdess donned les palnts de viférence des orelliea, RE st LE, s polni
i raldecn 9 10 bowetie, M, 18 s de jdtkrence 00 @1 1§ Dande & e s

i The materials for the phantom should not
affect the radiation of the device under test
(DUT)
=  Permittivity < 5

[ ]

The head is filled with tissue simulating liquid.

=

The hand holding the DUT does not have to i e e s S s
be modeled ciilé conme lory des ssasis de TEAS dw 1 wfrmnily

Front view

C entre line

Top view

Cheek position it Fu:.ps-ittm

Waltek Services (Shenzhen) Co.,Ltd.
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The OPENSAR system for performing compliance tests consist of the following
items:

1.
2.
3.

8.
9.

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 an optical surface
detector system.

The functions of the PC plug-in card are to perform the time critical task such as
signal filtering, surveillance of the robot operation fast movement interrupts.

A computer operating Windows 7.
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.

10. Tissue simulating liquid mixed according to the given recipes (see Application

Note).

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

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS16S0961011E V2 Page 12 of 186

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

Probe - Sensitivity Norm,
Parameters ConvEi

- Conversion factor on

- Diode compression point

Dcpi

Device - Frequency f
Parameter - Crest factor cf
Media . - =
Parametrs Conductivity

- Density P

These parameters must be set correctly in the software. They can either be found in the component
documents or be imported into the software from the configuration files issued for the OPENSAR
components.

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

_rrarrr. &
V=U~U 35

Where V; = Compensated signal of channeli (i=x, y, )
U; = Input signal of channel i (i=x, Yy, 2)
cf = Crest factor of exciting field(DASY parameter)
dep; = Diode compression por‘nt(Dll-ﬂLSY parameter)

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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From the compensated input signals the primary field data for each channel can be evaluated:

E-= Ir#
E-field probes: "\ Norm, ConvF
A+ An f + ﬂrl:f:
H-field probes:  H.=\Vi +
Where Vi = Compensated signal of channeli (i=x, y, Z)

Norm; = Sensor sensitivity of channeli (i = x, ¥, 2)
pwVA(Vim)2 for EOfield Probes

ConvF= Sensitivity enhancement in solution
aj = Sensor sensitivity factors for H-fleld probes

T = Carrier frequency (GHz)
E; = Electric fieid strength of channel i in V/m
Hi = Magnetic field strength of channel i in A/fm

The RSS value of the field components gives the tofal field strength (Hermitian
magnitude):

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

a

T

where SAR = local specific absorpiion rate in mWg
Ey = lotal field strength in V/m
e = conductivity in [mho/m] or [siemens/m]
a = equivalent tissue density in giem3
Mote that the density is nomally set to 1 {or 1.06), to account for actual brain density
rather than the density of the simulation liquid.

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

o . or N
P 3770 P.-H. 317
where Puwe = Equivalent power densify of a plane wave in mW/cm2
Ew: = fotal efectric field strength in V/m
Hy; = fotal magnetic field strength in A/m

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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SAR Evaluation — Peak Spatial - Average
The procedure for assessing the peak spatial-average SAR value consists of the following steps

» Power Reference Measurement
The reference and 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. The sophisticated
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 7 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.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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SAR Evaluation — Peak SAR
The procedure for spatial peak SAR evaluation has been implemented according to the IEEE1528 standard.
It can be conducted for 1 g and 10 g. The OPENSAR system allows evaluations that combine measured
data and robot positions, such
as:

« maximum search

- extrapolation

» boundary correction

- peak search for averaged SAR
During a maximum search, global and local maximum searches are automatically performed in 2-D after
each Area Scan measurement with at least 6 measurement points. It is based on the evaluation of the local
SAR gradient calculated by the Quadratic Shepard's method. The algorithm will find the global maximum
and all local maxima within -2 dB of the global maxima for all SAR distributions.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Extrapolation
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. Several measurements at different distances are necessary for the extrapolation.
They are used in the Cube Scan to obtain SAR values between the lowest measurement points and the
inner phantom surface. The routine uses the fourth order least square polynomial method for extrapolation.
For a grid using 5x5x7 measurement points with 5mm resolution amounting to 343 measurement points, the
uncertainty of the extrapolation routines is less than 1% for 1 g and 10 g cubes.

Definition of Reference Points
Ear Reference Point
Figure 6.2 shows the front, back and side views of the SAM Phantom. The point “M” is the reference point for
the center of the mouth, “LE” is the left ear reference point (ERP), and “RE” is the right ERP. The ERPs are
15mm posterior to the entrance to the ear canal (EEC) along the B-M line (Back-Mouth), as shown in Figure
6.1. The plane passing through the two ear canals and M is defined as the Reference Plane. The line N-F
(Neck-Front) is perpendicular to the reference plane and passing through the RE (or LE) is called the
Reference Pivoting Line (see Figure 6.1). Line B-M is perpendicular to the N-F line. Both N-F and B-M lines
are marked on the external phantom shell to facilitate handset positioning [5].

ERF - nad iolorence
EEC- 'wlamrlnl::'ﬂ 1

Figure 6.1 Close-up
side view of ERP's

Figure 6.2 Front, back and side view of SAM

Device Reference Points
Two imaginary lines on the device need to be established: the vertical centerline and the horizontal line. The
test device is placed in a normal operating position with the “test device reference point” located along the
“vertical centerline” on the front of the device aligned to the “ear reference point” (See Fig. 6.3). The “test
device reference point” is than located at the same level as the center of the ear reference point. The test
device is positioned so that the “vertical centerline” is bisecting the front surface of the device at it's top and
bottom edges, positioning the “ear reference point” on the outer surface of both the left and right head
phantoms on the ear reference point [5].

Figure 6.3 Handset Vertical Center & Horizontal Line Reference Points

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Test Configuration — Positioning for Cheek / Touch
1. Position the device close to the surface of the phantom such that point A is on the (virtual) extension
of the line passing through points RE and LE on the phantom (see Figure below), such that the plane
defined by the vertical center line and the horizontal line of the device is approximately parallel to the
sagittal plane of the phantom

LE

Figure 7.1 Front, Side and Top View of Cheek/Touch Position

2. Translate the device towards the phantom along the line passing through RE and LE until the device
touches the ear.

3. While maintaining the device in this plane, rotate it around the LE-RE line until the vertical centerline
is in the plane normal to MB-NF including the line MB (called the reference plane).

4. Rotate the device around the vertical centerline until the device (horizontal line) is symmetrical with
respect to the line NF.

5.  While maintaining the vertical centerline in the reference plane, keeping point A on the line passing
through RE and LE and maintaining the device contact with the ear, rotate the device about the line
NF until any point on the device is in contact with a phantom point below the ear (cheek). See
Figure below.

Fiaure 7.2 Side view w/ relevant markings

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Test Configuration — Positioning for Ear / 15° Tilt
With the test device aligned in the Cheek/Touch Position”:

1. While maintaining the orientation of the device, retracted the device parallel to the reference plane far
enough to enable a rotation of the device by 15 degrees.

2. Rotate the device around the horizontal line by 15 degrees.

3. While maintaining the orientation of the device, move the device parallel to the reference plane until any
part of the device touches the head. (In this position, point A is located on the line RE-LE). The tilted
position is obtained when the contact is on the pinna. If the contact is at any location other than the pinna,
the angle of the device shall be reduced. The tilted position is obtained when any part of the device is in
contact with the ear as well as a second part of the device is in contact with the head (see Figure below).

Figure 7.3 Front, Side and Top View of Ear/15" Tilt Position

Test Position — Body Configurations

Body Worn Position
) To position the device parallel to the phantom surface with either keypad up or down.

(a
(b) To adjust the device parallel to the flat phantom.
(c) To adjust the distance between the device surface and the flat phantom to 1.0 cm or holster surface and

the flat phantom to 0 cm.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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9 Exposure limit

In order for users to be aware of the body-worn operating requirements for meeting RF exposure compliance,
operating instructions and cautions statements are included in the user’'s manual.

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.

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.

Table 8.1 Human Exposure Limits

UNCONTROLLED ENVIRONMENT
General Population
. (Wkg) or (mW/g)
SPATIAL PEAK SAR'

CONTROLLED ENVIROMENT
Professional Population
(W/ikg) or (mWig)

Brain 1.60 8.00
SPATIAL AVERAGE SAR’
Whole Body 0.08 0.40
SPATIAL PEAK SAR’
4,00 20,00

Hands, Feer. Ankles, Wrists

' 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.
“ The Spatial Average value of the SAR averaged over the whola body.

*The Spatial Peak value of the SAR averaged over any 10 grams of tissue (defined as a tissue volume in the shape

of a cube) and over the appropriate averaging time.
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10 System and liquid validation

10.1 System validation

Spacer
\% -} 30 Prabe positions

| a2
1_-__1_‘:-»'?_" Field prove [
T s | Fias Phartany
! —
1l 1 Dipole
Dir.Coupler '
Signal | amp - | 308 pey | ‘ }
Generator Cable Att1 1
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I | PN
Att2 pma

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
4. Power Meter

5. Calibrated Dipole

The output power on dipole port must be calibrated to 30 dBm (1000 mW) before dipole is connected.
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Numerical reference SAR values (W/kg) for reference dipole and
flat phantom

Local SAR at
Local SAR at
Frequency 1g SAR 10g SAR surface(above suriace(y =2 cm
(MHz) feed-point) offset fI:om
feedpoint)

300 3.02 2.04 4.40 2.10

450 4.92 3.28 7.20 3.20

750 8.49 5.55 12.6 4.59

835 9.56 6.22 14.1 4.90

900 10.9 6.99 16.4 5.40

1450 29.0 16.0 50.2 6.50

1800 38.4 20.1 69.5 6.80

1900 39.7 20.5 72.1 6.60

2000 411 21.1 74.6 6.50

2450 52.4 24.0 104 7.70

2600 55.3 24.6 113 8.29

3000 63.8 25.7 140 9.50

Table 1: system validation (19g)
1w
Measurement | Frequency | Liquid Type 1Vél A'I';:get Mg:;t;rgd Normalized Deviation

Date (MHz) (head/body) (W/kg) (W/kg) ?V?I/FI{(L g; (%)
Nov 03,2016 750 head 8.48 0.0847 8.47 -0.1
Nov 03,2016 750 body 8.53 0.0824 8.24 -3.4
Oct 24,2016 835 head 9.53 0.0965 9.65 1.3
Oct 24,2016 835 body 9.44 0.0926 9.26 -1.9
Oct 29,2016 1800 head 37.56 0.3743 37.43 -0.3
Oct 29,2016 1800 body 37.91 0.3960 39.60 4.5
Oct 27,2016 1900 head 39.37 0.3927 39.27 -0.3
Oct 27,2016 1900 body 38.58 0.3686 36.86 -4.5
Nov 01,2016 2600 head 55.02 0.5315 53.15 -3.4
Nov 01,2016 2600 body 53.02 0.5153 51.53 -2.8

Note: system check input power: 10mW
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10.2liquid validation

The dielectric parameters were checked prior to assessment using the HP85070C dielectric probe

kit. The dielectric parameters measured are reported in each correspondent section.

KDB 865664 recommended Tissue Dielectric Parameters

The head and body tissue parameters given in this below table should be used to measure the
SAR of transmitters operating in 100 MHz to 6 GHz frequency range. The tissue dielectric
parameters of the tissue medium at the test frequency should be within the tolerance required in
this document. The dielectric parameters should be linearly interpolated between the closest pair of
target frequencies to determine the applicable dielectric parameters corresponding to the device
test frequency.

The head tissue dielectric parameters recommended by IEEE Std 1528-2013 have been
incorporated in the following table. These head parameters are derived from planar layer models
simulating the highest expected SAR for the dielectric properties and tissue thickness variations in
a human head. Other head and body tissue parameters that have not been specified in 1528 are
derived from tissue dielectric parameters computed from the 4-Cole-Cole equations described

above and extrapolated according to the head parameters specified in 1528.

Target Frequency Head Tissue Body Tissue

MHz &r O (S/m) &r O (S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 405 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40

1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
2600 39.0 1.96 52.5 2.16
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00
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Tissue Dielectric Parameters for Head and Body Phantoms
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The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in P1528 have

been incorporated in the following table. These head parameters are derived from planar layer

models simulating the highest expected SAR for the dielectric properties and tissue thickness

Power drifts in a human head. Other head and body tissue parameters that have not been

specified in P1528 are derived from the tissue dielectric parameters computed from the 4-Cole-

Cole equations described in Reference [12] and extrapolated according to the head parameters
specified in P1528.

Table 2: Recommended Dielectric Performance of Tissue

Recommended Dielectric Performance of Tissue

Frequency (MHz)
Ingredients
(% by weight ) 750 835 1800 1900 2600
Tissue Type Head Body | Head | Body Head Body Head Body Head Body
Water 4052 | 51.83 | 41.46 | 524 55.2 70.2 54.9 40.4 54.8 68.1
Salt (Nacl) 1.61 152 | 1.45 1.4 0.3 0.4 0.18 0.5 0.1 0.01
Sugar 57.67 | 46.45 | 56.0 | 45.0 0.0 0.0 0.0 58.0 0.0 0.0
HEC 0.1 0.1 1.0 1.0 0.0 0.0 0.0 1.0 0.0 0.0
Bactericide 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.0
Triton x-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
DGBE 0.0 0.0 0.0 0.0 445 294 | 4492 0.0 45.1 31.8
Dielectric 4093 | 54.32 | 4254 | 56.1 40.0 53.3 39.9 54.0 39.0 52.5
Conductivity 0.87 0.95 0.91 0.95 1.40 1.52 1.42 1.45 1.96 2.15
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Table 3: Dielectric Performance of Head Tissue Simulating Liquid

Temperature: 21°C, Relative humidity: 57%

Frequency(MHz)

Measured Date

Description

Dielectric Parameters

£r o(s/m)
Target Value 41.50 0.90
700 Nov 03’201 6 +5% window 39.43 — 43.58 0.855 — 0.945
Measurement Value 41.64 0.89
Target Value 41.50 0.90
750 Nov 03.2016 +5% window 39.43 — 43.58 0.855 —0.945
Measurement Value 41.73 0.89
Target Value 41.50 0.90
835 Oct 24.2016 +5% window 39.43 — 43.58 0.855 — 0.945
Measurement Value 41.58 0.92
Target Value 40.00 1.40
1700 Oct 29.2016 +5% window 38.00 — 42.00 1.33—1.47
Measurement Value 40.51 1.39
Target Value 40.00 1.40
1800 Oct 29,2016 +5% window 38.00 — 42.00 1.33 —1.47
Measurement Value 40.59 1.39
Target Value 40.00 1.40
1900 Oct 27,2016 5% window 38.00 — 42.00 1.33 —1.47
Measurement Value 40.85 1.41
Target Value 39.0 1.96
2500 Oct 17,2016 +5% window 37.05 —40.95 1.87 — 2.05
Measurement Value 39.42 1.94
Target Value 39.0 1.96
2600 Oct 17,2016 +5% window 37.05 —40.95 1.87 —2.05
Measurement Value 39.51 1.94
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Table 4: Dielectric Performance of Body Tissue Simulating Liquid

Temperature: 21°C, Relative humidity: 57% , Measured Date: Oct 29,2016

Frequency(MHz)

Measured Date

Description

Dielectric Parameters

£r o(s/m)
Target Value 55.2 0.97
700 Nov 03.2016 +5% window 52.25 —57.75 0.922 —1.018
Measurement Value 54.19 0.98
Target Value 55.2 0.97
750 Nov 03.2016 +5% window 52.25 —57.75 0.922 —1.018
Measurement Value 54.65 0.98
Target Value 55.2 0.97
835 Oct 24.2016 +5% window 52.25 — 57.75 0.922 — 1.018
Measurement Value 55.76 0.98
Target Value 53.30 1.52
1700 Oct 29,2016 +5% window 50.64 — 55.97 1.44 —1.60
Measurement Value 53.85 1.50
Target Value 53.30 1.52
1800 Oct 29,2016 +5% window 50.64 — 55.97 1.44 —1.60
Measurement Value 53.71 1.50
Target Value 53.30 1.52
1900 Oct 27,2016 +5% window 50.64 — 55.97 1.44 —1.60
Measurement Value 53.62 1.50
Target Value 52.50 2.16
2500 Oct 17,2016 +5% window 49.88 — 55.12 2.06 —2.26
Measurement Value 52.33 2.15
Target Value 52.50 2.16
2600 Oct 17,2016 +5% window 49.88 — 55.12 2.06 —2.26
Measurement Value 52.73 2.15
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System Verification Plots
Product Description: Dipole

Model: SID750

Test Date: Nov 03,2016

Page 26 of 186

Medium(liquid type) HSL_750
Frequency (MHz) 750.000000
Relative permittivity (real part) 41.73
Conductivity (S/m) 0.89
Input power 10mW
E-Field Probe SN 07/15 EP249
Duty cycle 1:1
Conversion Factor 4.74
Sensor-surface 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 0.07
SAR 10g (W/Kg) 0.055968
SAR 1g (W/Kg) 0.084659
SURFACE SAR VOLUME SAR
i.—_T:: .:l;_..'
-

.......
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Product Description: Dipole
Model: SID750
Test Date: Nov 03,2016
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Medium(liquid type) MSL_750
Frequency (MHz) 750.000000
Relative permittivity (real part) 54.65
Conductivity (S/m) 0.98
Input power 10mW
E-Field Probe SN 07/15 EP249
Duty cycle 1:1
Conversion Factor 4.85
Sensor-surface 4mm

Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 0.13
SAR 10g (W/Kg) 0.054487
SAR 1g (W/Kg) 0.082422
SURFACE SAR VOLUME SAR

H
e - B
e .
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Product Description: Dipole
Model: SID835
Test Date: Oct 24,2016
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Medium(liquid type) HSL_835
Frequency (MHz) 835.000000
Relative permittivity (real part) 41.58
Conductivity (S/m) 0.92
Input power 10mW
E-Field Probe SN 07/15 EP249
Duty cycle 1:1
Conversion Factor 5.05
Sensor-surface 4mm

Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.28
SAR 10g (W/Kg) 0.062317
SAR 1g (W/Kg) 0.096482
SURFACE SAR VOLUME SAR
=k
=
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Product Description: Dipole
Model: SID835
Test Date: Oct 24,2016
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Medium(liquid type) MSL_835
Frequency (MHz) 835.000000
Relative permittivity (real part) 55.76
Conductivity (S/m) 0.98
Input power 10mW
E-Field Probe SN 07/15 EP249
Duty cycle 1:1
Conversion Factor 5.22
Sensor-surface 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.37
SAR 10g (W/Kg) 0.059746
SAR 1g (W/Kg) 0.092602
SURFACE SAR VOLUME SAR
W |

Vintume  fadialed Tndani iy
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Product Description: Dipole
Model: SID1800
Test Date: Oct 29,2016
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Medium(liquid type) HSL_1800
Frequency (MHz) 1800.000
Relative permittivity (real part) 40.59
Conductivity (S/m) 1.39
Input power 10mW
E-Field Probe SN 07/15 EP249
Duty cycle 1:1
Conversion Factor 4.21
Sensor-Surface 4mm

Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.60
SAR 10g (W/Kg) 0.198695
SAR 1g (W/Kg) 0.374253

SURFACE SAR

VOLUME SAR

L Vi saaid aah i in bl ead

Vnlume  fadisled Indeni iy
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Product Description: Dipole
Model: SID1800
Test Date: Oct 29,2016

Medium(liquid type) MSL_1800
Frequency (MHz) 1800.000
Relative permittivity (real part) 53.71
Conductivity (S/m) 1.50
Input power 10mW
E-Field Probe SN 07/15 EP249
Duty cycle 1:1
Conversion Factor 4.33
Sensor-Surface 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 0.18
SAR 10g (W/Kq) 0.209895
SAR 1g (W/Kg) 0.396029
SURFACE SAR VOLUME SAR
e
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Product Description: Dipole
Model: SID1900
Test Date: Oct 27,2016
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Medium(liquid type) HSL_1900
Frequency (MHz) 1900.000
Relative permittivity (real part) 40.85
Conductivity (S/m) 1.41
Input power 10mW
E-Field Probe SN 07/15 EP249
Duty cycle 1:1
Conversion Factor 4.86
Sensor-Surface 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.21
SAR 10g (W/Kg) 0.204692
SAR 1g (W/Kq) 0.392731
SURFACE SAR VOLUME SAR
W |

VnTuma fadialed Tndanni iy
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Product Description: Dipole
Model: SID1900
Test Date: Oct 27,2016
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Medium(liquid type) MSL_1900
Frequency (MHz) 1900.000
Relative permittivity (real part) 53.62
Conductivity (S/m) 1.50
Input power 10mW
E-Field Probe SN 07/15 EP249
Duty cycle 1:1
Conversion Factor 5.05
Sensor-Surface 4mm

Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.43
SAR 10g (W/Kg) 0.198502
SAR 1g (W/Kg) 0.368621
SURFACE SAR VOLUME SAR
et S |
-
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Product Description: Dipole
Model: SID2600
Test Date: Nov 01,2016

Medium(liquid type) HSL_2600
Frequency (MHz) 2600.000
Relative permittivity (real part) 39.51
Conductivity (S/m) 1.94
Input power 10mW
E-Field Probe SN 07/15 EP249
Duty cycle 1:1
Conversion Factor 4.18
Sensor-Surface 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 0.23
SAR 10g (W/Kg) 0.240540
SAR 1g (W/Kq) 0.531501
SURFACE SAR VOLUME SAR
=

-

e —
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Product Description: Dipole
Model: SID2600
Test Date: Nov 01,2016
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Medium(liquid type) MSL_2600
Frequency (MHz) 2600.000
Relative permittivity (real part) 52.73
Conductivity (S/m) 2.15
Input power 10mW
E-Field Probe SN 07/15 EP249
Duty cycle 1:1
Conversion Factor 4.31
Sensor-Surface 4mm

Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 0.25
SAR 10g (W/Kg) 0.233289
SAR 1g (W/Kg) 0.515317
SURFACE SAR VOLUME SAR
d ... - 1 | h .I. —
| |

L

e —
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11 Type a 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 An
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 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 Table below :

Uncertainty Normal Rectangle Triangular U Shape

Distribution

Multi-plying 1/k™ 1/43 1/6 1/~2
Factor®

(a) standard uncertainty is determined as the product of the multiplying factor and the estimated range of
variations in the measured quantity
(b) k is the coverage factor

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 -sum-
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 show in below table:
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UNCERTAINTY FOR SYSTEM PERFORMANCE CHECK

I?,I' Prpb. Div. ci Ci 1uig 1&9 Vi
Uncertainty Component (£%) | Dist 19) | (109) (£%) | %)
Measurement System
Probe Calibration 5,8 N 1 1 1 5,8 5,8 0

. 3,5 (- Q-

Axial Isotropy ’ R \3 | cp)1/2 | cp)1/2 |1,42887 | 1,42887 0
Hemispherical Isotropy 9,9 R | ¥3 | VCp VCp |2,40866 | 2,40866 %0
Boundary Effect 1 R \3 1 1 0,57735|0,57735 0
Linearity 4,7 R \3 1 1 2,71355|2,71355 ©
System Detection Limits 1 R \3 1 1 0,57735|0,57735 ©
Readout Electronics 0,5 N 1 1 1 0,5 0,5 i
Response Time 0 R \3 1 1 0 0 %0
Integration Time 1,4 R \3 1 1 0,80829 | 0,80829 0
RF Ambient Conditions 3 R \3 1 1 1,73205 | 1,73205 0
Probe Positioner Mechanical 1.4 R V3 1 1 0,80829 | 0,80829 o
Tolerance
Probe Positioning with respect to 1.4 R \3 1 1 0,80829 | 0,80829 o
Phantom Shell
Extrapolation, interpolation and
Integration Algorithms for Max. 2,3 R \3 1 1 1,32791 {1,32791 0
SAR Evaluation
Dipole
Dipole Axis to Liquid Distance 2 N V3 1 1 1,1547 | 1,1547 N-1
Input Power and SAR drift
measurement 5 R \3 1 1 2,88675|2,88675 0
Phantom and Tissue Parameters
Phantom Uncertainty (shape and 4 R V3 1 1 23094 | 23094 o
thickness tolerances) ’ ’
Liquid Conductivity - deviation from 5 R \3 0.64 043 |184752| 1.2413 w
target values ’ ’ ’ ’
Liquid Qonductivity - measurement 4 N 1 0.64 0.43 256 172 M
uncertainty
Liquid Permittivity - deviation from 5 R V3 0.6 0.49 |1.73205|1.41451 -
target values ’ ’ ’ ’
Liquid Rermittivity - measurement 5 N 1 0.6 0,49 3 2.45 M
uncertainty
Combined Standard Uncertainty RSS 9.6671 | 9.1646
Expanded Uncertainty k 19.3342 | 18.3292

(95% CONFIDENCE INTERVAL)

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS16S0961011E V2

Page 38 of 186

UNCERTAINTY EVALUATION FOR HANDSET SAR TEST

Tol. | Prob. Div Ci Ci 1ujq 1(3_9

(x %) | Dist. "1 (1g) | (109) o o
Uncertainty Component (£%) | (£%) v,
Measurement System
Probe Calibration 5,8 N 1 1 1 5,8 5,8 o0
Axial Isotropy 3,5 R | V38 |(1-cy)™|(1-cp)"| 143 | 143 0
Hemispherical Isotropy 5,9 R | V38 | 1G, VG, | 241 2,41 0
Boundary Effect 1 R \3 1 1 0,58 0,58 o0
Linearity 4,7 R | V3 1 1 2,71 2,71 %
System Detection Limits 1 R | V3 1 1 0,58 | 0,58 %
Readout Electronics 0,5 N 1 1 1 0,50 0,50 oo
Response Time 0 R \3 1 1 0,00 0,00 o0
Integration Time 1,4 R | V3 1 1 0,81 0,81 %
RF Ambient Conditions 3 R | \3 1 1 1,73 | 1,73 0
Probe Positioner Mechanical 1.4 R V3 1 1 0,81 0,81 ©
Tolerance
Probe Positioning with respect to 14 R \3 1 1 0.81 0.81 w©
Phantom Shell ’ ’ '
Extrapolation, interpolation and
Integration Algorithms for Max. 2,3 R V3 1 1 1,33 1,33 o
SAR Evaluation
Test sample Related
Test Sample Positioning 2,6 N 1 1 1 2,60 2,60 N-1
Device Holder Uncertainty 3 N 1 1 1 3,00 3,00 N-1
Output Power Variation - SAR drift 5 R \3 1 1 289 289 w
measurement
Phantom and Tissue Parameters
Phantom Uncertainty (shape and 4 R \3 1 1 231 231 o
thickness tolerances)
Liquid Conductivity - deviation from 5 R \3 0,64 043 1,85 1,24 w
target values
Liquid C_onductivity - measurement 4 N 1 0.64 0.43 256 1,72 M
uncertainty
Liquid Permittivity - deviation from 5 R \3 0.6 0.49 1,73 1,41 o
target values
Liquid Rermittivity - measurement 5 N 1 0.6 0,49 3,00 245 M
uncertainty
Combined Standard Uncertainty RSS 10.39 | 9.92
Expanded Uncertainty K 20.78 | 19.84

(95% CONFIDENCE INTERVAL)

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS16S0961011E V2 Page 39 of 186

12 Output Power Verification

Test Condition:

1. Conducted Measurement
EUT was set for low, mid, high channel with modulated mode and highest RF output power.
The base station simulator was connected to the antenna terminal.

2 Conducted Emissions Measurement Uncertainty
All test measurements carried out are traceable to national standards. The uncertainty of the
measurement at a confidence level of approximately 95% (in the case where distributions are
normal), with a coverage factor of 2, in the range 30MHz — 40GHz is £1.5dB.

3 Environmental Conditions Temperature 23°C
Relative Humidity 53%
Atmospheric Pressure 1019mbar
4 Test Date : Oct 24,2016

Tested By : Damon Wang

Test Procedures:
Smart Phone radio output power measurement

1. The transmitter output port was connected to base station emulator.
2. Establish communication link between emulator and EUT and set EUT to operate at

maximum output power all the time.
3. Select lowest, middle, and highest channels for each band and different possible test

mode.
4. Measure the conducted peak burst power and conducted average burst power from EUT

antenna port.

Other radio output power measurement:
The output power was measured using power meter at low, mid, and hi channels.

Source-based Time Averaged Burst Power Calculation:

For TDMA, the following duty cycle factor was used to calculate the source-based time
average power

Number of Time slot 1 2 3 4
Duty Cycle 1:8 1:4 1:2.66 1:2
Duty cycle factor -9.03 dB -6.02 dB -4.26 dB -3.01 dB
Crest Factor 8 4 2.66 2

Remark: Time slot duty cycle factor = 10 * log (Time Slot Duty Cycle)
Source based time averaged power = Maximum burst averaged power (1 Uplink) — 9.03 dB
Source based time averaged power = Maximum burst averaged power (2 Uplink) — 6.02 dB
Source based time averaged power = Maximum burst averaged power (3 Uplink) — 4.26 dB
Source based time averaged power = Maximum burst averaged power (4 Uplink) — 3.01 dB
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Test Result:
Burst Average Power (dBm);
Band GSM850 PCS1900
Tune up Tﬂne
Channel 128 190 251 Power 512 661 810 | P
ower
tolerant
tolerant
Frequency (MHz) 824.2 836.6 848.8 / 1850.2 1880 1909.8 /
GSM Voice 32.80 32.68 32.38 3241 29.73 29.85 29.47 29+1
GPRS 1 slots 32.85 33.00 33.02 32.5+1 29.74 29.88 29.48 29+1
GPRS 2 slots 31.59 31.47 31.58 3141 28.56 28.47 28.59 28+1
GPRS 3 slots 30.25 30.58 30.54 301 27.32 27.48 27.65 2741
GPRS 4 slots 29.65 29.31 29.58 29+1 27.59 27.65 27.58 27+1
EGPRS 1 slots 27.07 27.01 26.70 26.5%1 25.94 25.91 25.90 25+1
EGPRS 2 slots 25.36 25.89 25.48 25+1 24.65 24.78 24.39 24+1
EGPRS 3 slots 24.65 24.78 24.32 24+1 23.65 23.47 23.69 23+1
EGPRS 4 slots 23.69 23.65 23.48 23+1 22.58 22.36 22.45 2241
Remark :

GPRS, CS1 coding scheme.

EGPRS, MCS5 coding scheme.

Multi 1 Slot , Support Max 4 downlink, 1 uplink , 5 working link
Multi 2 Slots , Support Max 4 downlink, 2 uplink , 5 working link
Multi 3 Slots , Support Max 4 downlink, 3 uplink , 5 working link
Multi 4 Slots , Support Max 4 downlink, 4 uplink , 5 working link
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Source Based time Average Power (dBm)

Band GSM850 PCS1900
Time Time
Channel 128 190 251 Average 512 661 810 Average
factor factor
Frequency (MHz) 824.2 836.6 848.8 / 18502 | 1880 | 1909.8 /

GSM Voice 23.77 23.65 23.35 -9.03 20.70 | 20.82 | 20.44 -9.03
GPRS 1 slots 23.82 23.97 23.99 -9.03 20.71 20.85 | 20.45 -9.03
GPRS 2 slots 25.57 25.45 25.56 -6.02 2254 | 2245 | 22.57 -6.02
GPRS 3 slots 25.99 26.32 26.28 -4.26 23.06 | 23.22 | 23.39 -4.26
GPRS 4 slots 26.64 26.30 26.57 -3.01 24.58 24.64 24 .57 -3.01
EGPRS 1 slots 18.04 17.98 17.67 -9.03 16.91 16.88 16.87 -9.03
EGPRS 2 slots 19.34 19.87 19.46 -6.02 18.63 | 18.76 18.37 -6.02
EGPRS 3 slots 20.39 20.52 20.06 -4.26 19.39 | 19.21 19.43 -4.26
EGPRS 4 slots 20.68 20.64 20.47 -3.01 19.57 | 19.35 19.44 -3.01

Remark :

Time average factor = 1 uplink , 10*log(1/8)=-9.03dB , 2 uplink , 10*log(2/8)=-6.02dB , 3 uplink , 10*l0og(3/8)=-
4.26dB ,4 uplink , 10*log(4/8)=-3.01dB

Source based time average power = Burst Average power + Time Average factor

Note: DUT was set in GPRS(4Tx slots) due to the Maximum source-base time average
output power for body SAR.
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WCDMA - Average Power (dBm)
Band WCDMA Band Il WCDMA Band V
Tune up Tune up
Channel 9262 9400 | 9538 Power 4132 | 4183 | 4233 Power
tolerant tolerant
Frequency | 1a50 4 | 1880 | 1907.6 / 826.4 | 836.6 | 846.6
(MHz) /
RMC + +
12 ok 22.02 22.37 | 22.47 22+1 22.18 | 22.08 | 22.16 2241
HSDPA 21.10 21.20 21.27 2141 21.37 | 21.13 21.20 2141
Subtest-1
HSDPA 21.67 21.47 21.25 2141 21.48 | 21.47 21.65 2141
Subtest-2
HSDPA 21.36 21.21 21.34 2141 21.35 | 21.47 21.58 2141
Subtest-3
HSDPA 21.35 21.14 21.58 2141 21.47 | 21.65 21.35 21+1
Subtest-4
HSUPA 21.11 21.26 21.38 2141 21.30 | 21.16 21.22 2141
Subtest-1
HSUPA 21.47 21.59 21.35 2141 21.47 | 21.35 21.48 2141
Subtest-2
HSUPA 21.47 21.36 21.47 2141 21.35 | 21.36 21.47 2141
Subtest-3
HSUPA 21.52 21.31 2117 2141 21.58 | 21.36 21.31 2141
Subtest-4
HSUPA 21.47 21.58 21.47 21+1 21.29 | 21.24 21.37 21+1
Subtest-5
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LTE Power Reduction
The following tests were conducted according to the test requirements outlined in section 6.2 of the
3GPP TS36.101 specification.
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The allowed Maximum Power Reduction (MPR) for the maximum output power due to higher order
modulation and transmit bandwidth configuration (resource blocks) is specified in Table 6.2.3-1 of the 3GPP

TS36.101.
Table 6.2.3-1: Maximum Power Reduction (MPR) for Power Class 3
Modulation Channel bandwidth / Transmisasion bandwidth (RB) MPR (dB!

1.4 3.0 5 10 15 20
MH= MHz MH= MH=z MH= MHz

QPSK =5 =4 =8 =12 =16 =18 =1

16 QAM =5 =4 =8 =12 <16 =18 =1

16 QAM =5 >4 > 8 =12 > 16 =18 <2

The allowed A-MPR values specified below in Table 6.2.4.-1 of 3GPP TS36.101 are in addition to the
allowed MPR requirements. All the measurements below were performed with A-MPR disabled, by using

Network Signalling Value of “NS_01".

Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR)

Network Requirements E-UTRA Band Channel Resources A-MPR (dB)
Signalling (sub-clause) bandwidth | Blocks (Ngs)
value (MHz)
NS_01 6.6.2.1.1 Table 5.5-1 14:2.5,1% | Table56-1 NA
=h =1
=6 =1
2,410, 23, 25,
NS_03 66221 35 36 10 =6 =1
15 =8 =1
20 =10 =1
5 =6 =1
NS_04 66222 41
10, 15, 20 See Table 6.2 4-4
NS_05 66331 1 10,15,20 =50 =1
NS_06 66223 12,13, 14,17 14,3510 Table 5 .6-1 n/a
66223
NS_07 13 10 Table 6.24-2 | Table 6.2.4-2
66332
NS_08 66333 19 10, 15 =44 <3
=40 =1
NS_09 66334 21 10, 15 ~ 55 <2
N3_10 20 15, 20 Table 6.2.4-3 | Table 6.2.4-3
NS_11 66221 23' 1.4,3,5 10 | Table6.24-5 | Table 6.24-5
NS_32 - - - - -
Note 1.  Applies to the lower block of Band 23, i.e. a carner placed in the 2000-2010 MHz region.
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LTE Band 2
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Tun MPR

BW(MHz) | Ch | FrealMH2) | Mode | piogation | Orfset | Pawer (dom) | lmitedidm) | (d8)
1 0 22.96 22.5+1 /

1 8 22.99 22.5+1 /

1 14 22.86 22.5+1 /

QPSK 6 0 21.95 22.0%1 0.5
6 4 21.94 22.0+1 0.5

6 9 21.95 22.0%1 0.5

15 0 21.85 22.0+1 0.5

18615 1851.5 1 0 21.58 21.5+1 1.0
1 8 21.64 21.5+1 1.0

1 14 21.57 21.5%1 1.0

16QAM 6 0 20.96 21.5+1 1.0
6 4 20.96 21.5+1 1.0

6 9 20.96 21.5+1 1.0

15 0 20.83 21.5+1 1.0

1 0 23.05 22.5+1 /

1 8 23.13 22.5+1 /

1 14 23.06 22.5+1 /

QPSK 6 0 22.13 22.0+1 0.5
6 4 22.13 22.0%1 0.5

6 9 22.13 22.0%1 0.5

15 0 22.05 22.0+1 0.5

3MHz 18900 1880 ] 0 55 28 21 541 10
1 8 22.34 21.5+1 1.0

1 14 22.28 21.5+1 1.0

16QAM 6 0 21.14 21.5+1 1.0
6 4 21.16 21.5+1 1.0

6 9 21.14 21.5+1 1.0

15 0 21.07 21.5+1 1.0

1 0 23 22.5+1 /

1 8 23.09 22.5+1 /

1 14 22.92 22.5+1 /

QPSK 6 0 22.11 22.0+1 0.5
6 4 22.14 22.0+1 0.5

6 9 22.13 22.0%1 0.5

15 0 22.03 22.0+1 0.5

19185 1908.5 1 0 21.87 21.5+1 1.0
1 8 21.87 21.5+1 1.0

1 14 21.77 21.5+1 1.0

16QAM 6 0 21.06 21.5+1 1.0
6 4 21.07 21.5+1 1.0

6 9 21.03 21.5+1 1.0

15 0 20.94 21.5+1 1.0
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Tun MPR

BW(MHz) | Ch | FrealMH2) | Mode | pioggtion | Ofset | Pawer (dom) | imiteddBm) | (d8)
1 0 22.9 22.5+1 /

1 12 22.33 22.5+1 /

1 24 22.44 22.5+1 /

QPSK 12 0 21.67 22.0%1 0.5
12 6 21.46 22.0+1 0.5

12 11 21.42 22.0%1 0.5

25 0 21.49 22.0+1 0.5

18625 1852.5 1 0 21.69 21.5+1 1.0
1 12 21.24 21.5+1 1.0

1 24 21.44 21.5+1 1.0

16QAM 12 0 20.88 21.5+1 1.0
12 6 20.67 21.5+1 1.0

12 11 20.75 21.5+1 1.0

25 0 20.62 21.5+1 1.0

1 0 23.14 22.5+1 /

1 12 23.15 22.5+1 /

1 24 23.16 22.5+1 /

QPSK 12 0 22.11 22.0+1 0.5
12 6 22.09 22.0+1 0.5

12 11 22.11 22.0%1 0.5

25 0 22.02 22.0+1 0.5

5MHz 18900 1880 1 0 55 o5 51 5+1 1.0
1 12 22.24 21.5+1 1.0

1 24 22.22 21.5+1 1.0

16QAM 12 0 21.15 21.5+1 1.0
12 6 21.14 21.5+1 1.0

12 11 21.16 21.5+1 1.0

25 0 21.02 21.5+1 1.0

1 0 23.08 22.5+1 /

1 12 22.91 22.5+1 /

1 24 22.83 22.5+1 /

QPSK 12 0 22.08 22.0%1 0.5
12 6 22.06 22.0+1 0.5

12 11 22.06 22.0+1 0.5

25 0 22 22.0+1 0.5

19175 1907.5 1 0 22.64 21.5+1 1.0
1 12 22.54 21.5+1 1.0

1 24 22.45 21.5+1 1.0

16QAM 12 0 21.05 21.5+1 1.0
12 6 21.02 21.5+1 1.0

12 11 20.99 21.5+1 1.0

25 0 20.9 21.5+1 1.0
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Tun MPR

BW(MHz) | Ch | FrealMH2) | Mode | miosetion | Offset | Pawer (dom) | lmitedidm) | (c8)
1 0 22.43 22.5+1 /

1 24 22.81 22.5+1 /

1 49 22.87 22.5+1 /

QPSK 25 0 22.33 22.0%1 0.5
25 12 22.1 22.0+1 0.5

25 24 21.98 22.0%1 0.5

50 0 21.18 22.0+1 0.5

18650 1855 1 0 21.53 21.5+1 1.0
1 24 21.71 21.5+1 1.0

1 49 21.42 21.5+1 1.0

16QAM 25 0 20.64 21.5+1 1.0
25 12 20.83 21.5+1 1.0

25 24 20.72 21.5%1 1.0

50 0 20.58 21.5+1 1.0

1 0 23.16 22.5+1 /

1 24 23.15 22.5+1 /

1 49 23.11 22.5+1 /

QPSK 25 0 22.07 22.0+1 0.5
25 12 22.06 22.0%1 0.5

25 24 22.08 22.0%1 0.5

50 0 22.08 22.0+1 0.5

10MHz 18900 1880 ] 0 52 41 21 511 10
1 24 22.34 21.5+1 1.0

1 49 22.35 21.5+1 1.0

16QAM 25 0 21.08 21.5+1 1.0
25 12 21.07 21.5+1 1.0

25 24 21.1 21.5+1 1.0

50 0 211 21.5+1 1.0

1 0 21.87 22.5+1 /

1 24 22.75 22.5+1 /

1 49 22.42 22.5+1 /

QPSK 25 0 21.41 22.0+1 0.5
25 12 21.88 22.0+1 0.5

25 24 22.01 22.0%1 0.5

50 0 21.71 22.0+1 0.5

19130 1905 1 0 20.71 21.5+1 1.0
1 24 21.74 21.5+1 1.0

1 49 21.44 21.5+1 1.0

16QAM 25 0 20.79 21.5+1 1.0
25 12 20.98 21.5+1 1.0

25 24 21.12 21.5%1 1.0

50 0 20.82 21.5+1 1.0

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS16S0961011E V2

Page 48 of 186

Tun MP

BW(MH2) | O | FroaMHe) | Mode | aiocicn | Grieer | Power (o) | mieaidm) | (6B)
1 0 22.47 22.5+1 /

1 37 21.89 22.5+1 /

1 74 22.21 22.5+1 /

QPSK 36 0 21.31 22.0%1 0.5
36 16 21.66 22.0+1 0.5

36 35 21.28 22.0%1 0.5

75 0 21.08 22.0+1 0.5

18675 1857.5 1 0 21.22 21.5+1 1.0
1 37 21.45 21.5+1 1.0

1 74 21.18 21.5+1 1.0

16QAM 36 0 20.85 21.5+1 1.0
36 16 20.96 21.5+1 1.0

36 35 20.58 21.5%1 1.0

75 0 20.61 21.5+1 1.0

1 0 23.2 22.5+1 /

1 37 23.16 22.5+1 /

1 74 22.58 22.5+1 /

QPSK 36 0 22.24 22.0+1 0.5
36 16 22.24 22.0%1 0.5

36 35 22.28 22.0%1 0.5

15MHz 18900 1880 715 g Szii 2‘12(5)?1 ?8
1 37 22.35 21.5+1 1.0

1 74 21.91 21.5+1 1.0

16QAM 36 0 21.23 21.5+1 1.0
36 16 21.21 21.5+1 1.0

36 35 21.22 21.5%1 1.0

75 0 21.18 21.5+1 1.0

1 0 21.71 22.5+1 /

1 37 22.26 22.5+1 /

1 74 22.61 22.5+1 /

QPSK 36 0 21.67 22.0+1 0.5
36 16 21.29 22.0+1 0.5

36 35 21.85 22.0%1 0.5

75 0 21.24 22.0+1 0.5

19125 1902.5 1 0 20.81 21.5+1 1.0
1 37 21.49 21.5+1 1.0

1 74 21.81 21.5+1 1.0

16QAM 36 0 20.63 21.5+1 1.0
36 16 20.77 21.5+1 1.0

36 35 20.87 21.5%1 1.0

75 0 20.59 21.5+1 1.0
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Tun MPR

BW(MHz) | Ch | FrealMH2) | Mode | piosetion | Orfset | Pawer (dom) | lmitedidm) | (c8)
1 0 22.36 22.5+1 /

1 49 21.83 22.5+1 /

1 99 22.75 22.5+1 /

QPSK 50 0 21.99 22.0+1 0.5
50 24 21.94 22.0+1 0.5

50 49 21.27 22.0%1 0.5

100 0 21.11 22.0+1 0.5

18700 1860 1 0 21.75 21.5+1 1.0
1 49 21.32 21.5+1 1.0

1 99 22.25 21.5+1 1.0

16QAM 50 0 20.99 21.5+1 1.0
50 24 20.95 21.5+1 1.0

50 49 20.64 21.5%1 1.0

100 0 20.69 21.5+1 1.0

1 0 23.18 22.5+1 /

1 49 23.24 22.5+1 /

1 99 23.01 22.5+1 /

QPSK 50 0 22.13 22.0+1 0.5
50 24 22.15 22.0%1 0.5

50 49 22.06 22.0%1 0.5

20MHz 18900 1880 1?0 g 2213 gfgﬂ ?g
1 49 22.4 21.5+1 1.0

1 99 21.7 21.5+1 1.0

16QAM 50 0 21.14 21.5+1 1.0
50 24 21.09 21.5+1 1.0

50 49 21.1 21.5+1 1.0

100 0 211 21.5+1 1.0

1 0 22.01 22.5+1 /

1 49 21.58 22.5+1 /

1 99 22.52 22.5+1 /

QPSK 50 0 21.5 22.0+1 0.5
50 24 21.76 22.0+1 0.5

50 49 21.53 22.0%1 0.5

100 0 21.29 22.0+1 0.5

19100 1900 1 0 21.17 21.5+1 1.0
1 49 20.91 21.5+1 1.0

1 99 21.85 21.5+1 1.0

16QAM 50 0 20.68 21.5+1 1.0
50 24 20.77 21.5+1 1.0

50 49 20.56 21.5%1 1.0

100 0 20.57 21.5+1 1.0
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LTE Band 4
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Tun MPR

BW(MHz) | Ch | FreqiMHz) | Mode | yuoo i | oc 8 | e o) | limited(dBm) | (dB)
1 0 22.01 22.0+1 /

1 8 22.05 22.0+1 /

1 14 21.98 22.0+1 /

QPSK 6 0 211 21.0+1 1.0
6 4 21.09 21.0+1 1.0

6 9 21.08 21.0+1 1.0

15 0 21.04 21.0+1 1.0

19965 | 1711.5 1 0 20.86 21.0+1 1.0
1 8 20.89 21.0+1 1.0

1 14 20.84 21.0+1 1.0

16QAM 8 0 20.2 20.0+1 2.0
8 4 20.2 20.0+1 2.0

8 9 20.17 20.0+1 2.0

15 0 20.08 20.0+1 2.0

1 0 21.87 22 0+1 /

1 8 21.89 22 0+1 /

1 14 21.85 22.0+1 /

QPSK 6 0 20.94 21.0+1 1.0
6 4 20.94 21.0+1 1.0

6 9 20.92 21.0+1 1.0

15 0 20.87 21.0+1 1.0

8MHz ) 20175 | 1732.5 1 0 21.19 21.0+1 1.0
1 8 21.2 21.0+1 1.0

1 14 21.16 21.0+1 1.0

16QAM 6 0 20.03 20.0+1 2.0
6 4 20.03 20.0+1 2.0

6 9 20 20.0+1 2.0

15 0 19.92 20.0+1 2.0

1 0 21.73 22 0+1 /

1 8 21.76 22.0+1 /

1 14 21.71 22.0+1 /

QPSK 6 0 20.82 21.0+1 1.0
6 4 20.85 21.0+1 1.0

6 9 20.86 21.0+1 1.0

15 0 20.8 21.0+1 1.0

20385 | 17535 1 0 20.69 21.0+1 1.0
1 8 20.68 21.0+1 1.0

1 14 20.65 21.0+1 1.0

16QAM 6 0 19.84 20.0+1 2.0
6 4 19.87 20.0+1 2.0

6 9 19.85 20.0+1 2.0

15 0 19.76 20.0+1 2.0
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Tun MPR
BW(MHz) | Ch | Freq(MHz) | Mode AIlIJoLc:tiE(;)n %%fse? Po@l;r?gt?m) ”mi’IUGd?dugm) (dB)
1 0 22.09 22.0+1 /
1 49 22.08 22.0+1 /
1 99 22.02 22.0+1 /
QPSK 12 0 21.09 21.0+1 1.0
12 24 21.05 21.0+1 1.0
12 49 21.06 21.0+1 1.0
25 0 21.03 21.0+1 1.0
19975 17125 1 0 21.06 21.0+1 1.0
1 49 21.05 21.0+1 1.0
1 99 21 21.0+1 1.0
16QAM 12 0 20.12 20.0+1 2.0
12 24 20.09 20.0+1 2.0
12 49 20.09 20.0+1 2.0
25 0 20.14 20.0+1 2.0
1 0 21.96 22.0+1 /
1 49 21.56 22.0+1 /
1 99 21.73 22.0+1 /
QPSK 12 0 20.84 21.0+1 1.0
12 24 20.56 21.0+1 1.0
12 49 20.53 21.0+1 1.0
25 0 20.62 21.0+1 1.0
5MHz 20175 1732.5 1 0 210 51 0+1 10
1 49 20.78 21.0+1 1.0
1 99 20.94 21.0+1 1.0
16QAM 12 0 19.96 20.0+1 2.0
12 24 19.69 20.0+1 2.0
12 49 19.7 20.0+1 2.0
25 0 19.71 20.0+1 2.0
1 0 21.83 22.0+1 /
1 49 21.83 22.0+1 /
1 99 21.79 22.0+1 /
QPSK 12 0 20.81 21.0+1 1.0
12 24 20.82 21.0+1 1.0
12 49 20.82 21.0+1 1.0
25 0 20.74 21.0+1 1.0
20375 17525 1 0 21.46 21.0+1 1.0
1 49 21.47 21.0+1 1.0
1 99 214 21.0+1 1.0
16QAM 12 0 19.82 20.0+1 2.0
12 24 19.84 20.0+1 2.0
12 49 19.84 20.0+1 2.0
25 0 19.69 20.0+1 2.0
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Tun MPR
BW(MHz) | - Ch | Freq(MHz) | Mode AIlIJoLc:tiE(;)n %%fse? Po@l;r?gt?m) |imi’:16d?du§m) (dB)
1 0 22.15 22.0+1 /
1 49 22.12 22.0+1 /
1 99 22.09 22.0+1 /
QPSK 25 0 21.66 21.0+1 1.0
25 24 21.72 21.0+1 1.0
25 49 21.54 21.0+1 1.0
50 0 21.03 21.0+1 1.0
20000 1715 1 0 20.98 21.0+1 1.0
1 49 20.94 21.0+1 1.0
1 99 20.91 21.0+1 1.0
16QAM 25 0 20.08 20.0+1 2.0
25 24 20.08 20.0+1 2.0
25 49 20.08 20.0+1 2.0
50 0 20.04 20.0+1 2.0
1 0 21.98 22.0+1 /
1 49 21.56 22.0+1 /
1 99 21.06 22.0+1 /
QPSK 25 0 20.89 21.0+1 1.0
25 24 20.55 21.0+1 1.0
25 49 20.62 21.0+1 1.0
50 0 20.6 21.0+1 1.0
10MHz 20175 1732.5 ] 0 5129 51 01 10
1 49 20.8 21.0+1 1.0
1 99 20.33 21.0+1 1.0
16QAM 25 0 19.94 20.0+1 2.0
25 24 19.62 20.0+1 2.0
25 49 19.42 20.0+1 2.0
50 0 19.69 20.0+1 2.0
1 0 21.78 22.0+1 /
1 49 21.74 22.0+1 /
1 99 21.78 22.0+1 /
QPSK 25 0 20.74 21.0+1 1.0
25 24 20.75 21.0+1 1.0
25 49 20.74 21.0+1 1.0
50 0 20.74 21.0+1 1.0
20350 1750 1 0 20.78 21.0+1 1.0
1 49 20.67 21.0+1 1.0
1 99 20.69 21.0+1 1.0
16QAM 25 0 19.83 20.0+1 2.0
25 24 19.83 20.0+1 2.0
25 49 19.83 20.0+1 2.0
50 0 19.79 20.0+1 2.0
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Tun MPR
BW(MHz) | Ch | Freq(MHz) | Mode AIlIJoLc:tiE(;)n %%fse? Po@l;r?gt?m) |imi’:16d?du§m) (dB)
1 0 22.12 22.0+1 /
1 49 22.07 22.0+1 /
1 99 22.03 22.0+1 /
QPSK 36 0 21.13 21.0+1 1.0
36 24 21.13 21.0+1 1.0
36 49 21.11 21.0+1 1.0
75 0 21.13 21.0+1 1.0
20025 1717.5 1 0 21.01 21.0+1 1.0
1 49 20.95 21.0+1 1.0
1 99 20.91 21.0+1 1.0
16QAM 36 0 20.09 20.0+1 2.0
36 24 20.14 20.0+1 2.0
36 49 20.06 20.0+1 2.0
75 0 20.11 20.0+1 2.0
1 0 22.04 22.0+1 /
1 49 21.39 22.0+1 /
1 99 21.25 22.0+1 /
QPSK 36 0 20.98 21.0+1 1.0
36 24 21.31 21.0+1 1.0
36 49 21.12 21.0+1 1.0
15MHz 20175 1732.5 715 g 221(?:355 21 8?1' 18
1 49 20.64 21.0+1 1.0
1 99 20.5 21.0+1 1.0
16QAM 36 0 20.02 20.0+1 2.0
36 24 19.5 20.0+1 2.0
36 49 19.26 20.0+1 2.0
75 0 19.61 20.0+1 2.0
1 0 21.6 22.0+1 /
1 49 21.87 22.0+1 /
1 99 21.91 22.0+1 /
QPSK 36 0 20.89 21.0+1 1.0
36 24 20.88 21.0+1 1.0
36 49 20.89 21.0+1 1.0
75 0 20.88 21.0+1 1.0
SR 1747.5 1 0 20.83 21.0+1 1.0
1 49 21.09 21.0+1 1.0
1 99 21.04 21.0+1 1.0
16QAM 36 0 19.84 20.0+1 2.0
36 24 19.83 20.0+1 2.0
36 49 19.81 20.0+1 2.0
75 0 19.84 20.0+1 2.0
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Tun MPR
BW(MHz) | Ch | Freq(MHz) | Mode AIlIJoLc:tiE(;)n %%fse? Po@l;r?gt?m) ”mi’IUGd?dugm) (dB)
1 0 22.16 22.0+1 /
1 49 22.07 22.0+1 /
1 99 21.91 22.0+1 /
QPSK 50 0 211 21.0+1 1.0
50 24 21.08 21.0+1 1.0
50 49 21.04 21.0+1 1.0
100 0 21.1 21.0+1 1.0
20050 1720 1 0 21.68 21.0+1 1.0
1 49 21.59 21.0+1 1.0
1 99 21.34 21.0+1 1.0
16QAM 50 0 20.15 20.0+1 2.0
50 24 20.12 20.0+1 2.0
50 49 20.08 20.0+1 2.0
100 0 20.13 20.0+1 2.0
1 0 22.05 22.0+1 /
1 49 2217 22.0+1 /
1 99 22.28 22.0+1 /
QPSK 50 0 21.66 21.0+1 1.0
50 24 21.75 21.0+1 1.0
50 49 21.57 21.0+1 1.0
20MHz | 20175 | 17325 1?0 g S?:ig ;1 gf} 1:8
1 49 20.57 21.0+1 1.0
1 99 20.7 21.0+1 1.0
16QAM 50 0 20 20.0+1 2.0
50 24 19.32 20.0+1 2.0
50 49 19.07 20.0+1 2.0
100 0 19.53 20.0+1 2.0
1 0 22.12 22.0+1 /
1 49 21.84 22.0+1 /
1 99 21.9 22.0+1 /
QPSK 50 0 21.27 21.0+1 1.0
50 24 21.48 21.0+1 1.0
50 49 20.81 21.0+1 1.0
100 0 20.82 21.0+1 1.0
20300 1745 1 0 20.4 21.0+1 1.0
1 49 21.14 21.0+1 1.0
1 99 21.11 21.0+1 1.0
16QAM 50 0 19.4 20.0+1 2.0
50 24 19.77 20.0+1 2.0
50 49 19.78 20.0+1 2.0
100 0 19.81 20.0+1 2.0
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Tun MPR

BW(lMHz) | Ch | Freqhz) | Mode | aiocaton | Orfset | Power (dom) | imiedidBm) | (0B
1 0 22.89 22,541 /

1 8 22.97 22,511 /

1 14 22.87 22.5+1 /

QPSK 6 0 21.93 21.0+1 1.5
6 4 21.98 21.0+1 15

6 9 21.96 21.0+1 15

15 0 21.91 21.0+1 1.5

20415 | 8255 1 0 21.67 21.5x1 1.0
1 8 21.79 21.5+1 1.0

1 14 21.73 21.5+1 1.0

16QAM 8 0 21.03 21.5x1 1.0
8 4 21.05 21.5+1 1.0

8 9 21.05 21.5+1 1.0

15 0 20.94 21.5+1 1.0

1 0 22.86 22,511 /

1 8 22.89 22,511 /

1 14 22.82 22.5+1 /

QPSK 6 0 21.91 21.0+1 1.5
6 4 21.91 21.0+1 15

6 9 21.9 21.0+1 15

15 0 21.86 21.0+1 15

3MHz | 20525 | 836.5 ; 0 2517 1 Be] 0
1 8 22.19 21.5+1 1.0

1 14 22.14 21.5+1 1.0

16QAM 6 0 20.98 21.511 1.0
6 4 20.99 21.5+1 1.0

6 9 20.95 21.5+1 1.0

15 0 20.92 21.51 1.0

1 0 22.79 22,511 /

1 8 22.89 22,511 /

1 14 22.85 22.5+1 /

QPSK 6 0 21.93 21.0+1 1.5
6 4 21.95 21.0+1 15

6 9 21.95 21.0+1 15

15 0 21.87 21.0+1 1.5

20635 | 8475 1 0 21.78 21.5x1 1.0
1 8 21.8 21.5+1 1.0

1 14 21.73 21.5+1 1.0

16QAM 8 0 20.94 21.511 1.0
8 4 20.92 21.5+1 1.0

8 9 20.89 21.5+1 1.0

15 0 20.8 21.51 1.0
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Tun MPR
BW(MHz) | Ch Freq(MHz) | Mode AIlIJoLc:tiE(;)n %%fse? Po@l;r?gt?m) |imi’:16d?du§m) (dB)
1 0 22.97 22.5+1 /
1 49 22.93 22.5+1 /
1 99 22.93 22.5+1 /
QPSK 12 0 21.93 21.0+1 1.5
12 24 21.94 21.0+1 1.5
12 49 21.96 21.0+1 1.5
25 0 21.9 21.0+1 1.5
20425 826.5 1 0 21.88 21.5+1 1.0
1 49 21.91 21.5+1 1.0
1 99 21.93 21.5+1 1.0
16QAM 12 0 20.96 21.5+1 1.0
12 24 20.97 21.5+1 1.0
12 49 20.98 21.5+1 1.0
25 0 21.01 21.5+1 1.0
1 0 22.97 22.5+1 /
1 49 22.97 22.5+1 /
1 99 22.92 22.5+1 /
QPSK 12 0 21.95 21.0+1 1.5
12 24 21.91 21.0+1 1.5
12 49 21.89 21.0+1 1.5
25 0 21.86 21.0+1 1.5
5MHz 20525 836.5 1 0 5219 51 B+1 1.0
1 49 22.15 21.5+1 1.0
1 99 22.09 21.5+1 1.0
16QAM 12 0 21.05 21.5+1 1.0
12 24 21.02 21.5+1 1.0
12 49 20.98 21.5+1 1.0
25 0 20.88 21.5+1 1.0
1 0 22.93 22.5+1 /
1 49 22.96 22.5+1 /
1 99 22.99 22.5+1 /
QPSK 12 0 21.94 21.0+1 1.5
12 24 21.93 21.0+1 1.5
12 49 21.93 21.0+1 1.5
25 0 21.87 21.0+1 1.5
20625 846.5 1 0 22.23 21.5+1 1.0
1 49 22.19 21.5+1 1.0
1 99 22.02 21.5+1 1.0
16QAM 12 0 20.96 21.5+1 1.0
12 24 20.95 21.5+1 1.0
12 49 20.92 21.5+1 1.0
25 0 20.81 21.5+1 1.0
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Tun MPR
BW(MHz) | Ch Freq(MHz) | Mode AIlIJoLc:tiE(;)n %%fse? Po@l;r?gt?m) |imi’:16d?du§m) (dB)
1 0 23.06 22.5+1 /
1 49 23.01 22.5+1 /
1 99 23.04 22.5+1 /
QPSK 25 0 21.97 21.0+1 1.5
25 24 21.95 21.0+1 1.5
25 49 21.95 21.0+1 1.5
50 0 21.97 21.0+1 1.5
20450 829 1 0 21.87 21.5+1 1.0
1 49 21.84 21.5+1 1.0
1 99 21.84 21.5+1 1.0
16QAM 25 0 21.01 21.5+1 1.0
25 24 20.99 21.5+1 1.0
25 49 20.99 21.5+1 1.0
50 0 20.97 21.5+1 1.0
1 0 23.08 22.5+1 /
1 49 22.98 22.5+1 /
1 99 22.92 22.5+1 /
QPSK 25 0 21.96 21.0+1 1.5
25 24 21.91 21.0+1 1.5
25 49 21.89 21.0+1 1.5
50 0 21.97 21.0+1 1.5
10MHz | 20525 | 836.5 1 0 5238 o1 Bt o
1 49 22.26 21.5+1 1.0
1 99 22.2 21.5+1 1.0
16QAM 25 0 21.02 21.5+1 1.0
25 24 20.96 21.5+1 1.0
25 49 20.93 21.5+1 1.0
50 0 20.97 21.5+1 1.0
1 0 22.94 22.5+1 /
1 49 22.92 22.5+1 /
1 99 22.94 22.5+1 /
QPSK 25 0 21.94 21.0+1 1.5
25 24 21.9 21.0+1 1.5
25 49 21.91 21.0+1 1.5
50 0 21.92 21.0+1 1.5
20600 ) 844 1 0 21.95 21.5+1 1.0
1 49 21.89 21.5+1 1.0
1 99 21.84 21.5+1 1.0
16QAM 25 0 21.05 21.5+1 1.0
25 24 21.03 21.5+1 1.0
25 49 20.99 21.5+1 1.0
50 0 20.95 21.5+1 1.0
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Tun MPR

BW(MHz) | Ch | Freq(MHz) | Mode | yui B8 | L | o e oy | limited(dBm) | (dB)
1 0 22.49 22.0+1 /

1 49 204 22.0+1 /

1 99 2234 22.0+1 /

QPSK 25 0 21.33 21.0+1 1.0
25 24 2131 21.0+1 1.0

25 49 21.29 21.0+1 1.0

50 0 21.32 21.0+1 1.0

20800 | 2505 1 0 2116 21.0+1 1.0
1 49 2111 21.0+1 1.0

1 99 21.08 21.0+1 1.0

16QAM 25 0 20.38 20.0+1 20
25 24 20.37 20.0+1 2.0

25 49 20.38 20.0+1 2.0

50 0 20.36 20.0+1 2.0

1 0 22.26 22.0+1 /

1 49 22.29 22.0+1 /

1 99 223 22.0+1 /

QPSK 25 0 21.25 21.0+1 1.0
25 24 21,07 21.0+1 1.0

25 49 21.29 21.0+1 1.0

50 0 21.29 21.0+1 1.0

10MHz | 21100 | 2535 1 0 2151 21.0+1 1.0
1 49 215 21.0+1 1.0

1 99 2153 21.0+1 1.0

16QAM 25 0 203 20.0+1 20
25 24 20.32 20.0+1 2.0

25 49 20.34 20.0+1 2.0

50 0 20.31 20.0+1 2.0

1 0 2224 22.0+1 /

1 49 2213 22.0+1 /

1 99 22.04 22.0+1 /

QPSK 25 0 21.28 21.0+1 1.0
25 24 21.25 21.0+1 1.0

25 49 2119 21.0+1 1.0

50 0 21.26 21.0+1 1.0

21400 ) 2565 1 0 21.26 21.0+1 1.0
1 49 21.14 21.0+1 1.0

1 99 21.02 21.0+1 1.0

16QAM 25 0 20.4 20.0+1 2.0
25 24 20.36 20.0+1 2.0

25 49 20.31 20.0+1 2.0

50 0 20.33 20.0+1 2.0
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Tun MPR
BW(MHz) | Ch | Freq(MHz) | Mode AIlIJoLc:tiE(;)n %%fse? Po@l;r?gt?m) |imi’:16d?du§m) (dB)
1 0 22.47 22.0+1 /
1 49 22.33 22.0+1 /
1 99 22.22 22.0+1 /
QPSK 36 0 21.51 21.0+1 1.0
36 24 21.44 21.0+1 1.0
36 49 21.38 21.0+1 1.0
75 0 21.47 21.0+1 1.0
20825 2507.5 1 0 21.2 21.0+1 1.0
1 49 21.14 21.0+1 1.0
1 99 21.08 21.0+1 1.0
16QAM 36 0 20.47 20.0+1 2.0
36 24 20.43 20.0+1 2.0
36 49 20.39 20.0+1 2.0
75 0 20.47 20.0+1 2.0
1 0 22.31 22.0+1 /
1 49 22.3 22.0+1 /
1 99 22.36 22.0+1 /
QPSK 36 0 21.48 21.0+1 1.0
36 24 21.49 21.0+1 1.0
36 49 215 21.0+1 1.0
R NN
1 49 21.55 21.0+1 1.0
1 99 21.58 21.0+1 1.0
16QAM 36 0 20.46 20.0+1 2.0
36 24 20.48 20.0+1 2.0
36 49 20.47 20.0+1 2.0
75 0 20.46 20.0+1 2.0
1 0 22.46 22.0+1 /
1 49 22.35 22.0+1 /
1 99 22.2 22.0+1 /
QPSK 36 0 21.53 21.0+1 1.0
36 24 21.45 21.0+1 1.0
36 49 21.39 21.0+1 1.0
75 0 21.45 21.0+1 1.0
QEE 2562.5 1 0 21.59 21.0+1 1.0
1 49 21.49 21.0+1 1.0
1 99 21.28 21.0+1 1.0
16QAM 36 0 20.49 20.0+1 2.0
36 24 20.42 20.0+1 2.0
36 49 20.32 20.0+1 2.0
75 0 20.42 20.0+1 2.0
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Tun MPR

BW(MHz) | Ch | Frea(MHz) | Mode | wiocri | Oriser | power (b | Imited(dm) | (dB)
1 0 225 22.0+1 /

1 49 22.26 22.0+1 /

1 99 22.25 22.0+1 /

QPSK 50 0 21.43 21.021 1.0
50 24 21.38 21.0+1 1.0

50 49 21.35 21.0%1 1.0

100 0 21.39 21.0%1 1.0

20850 2510 1 0 21.88 21.021 1.0
1 49 21.76 21.0+1 1.0

1 99 21.74 21.0%1 1.0

16QAM 50 0 20.49 20.0+1 2.0
50 24 20.46 20.0+1 2.0

50 49 20.43 20.0+1 2.0

100 0 20.47 20.0%1 2.0

1 0 22.33 22.0+1 /

1 49 22.39 22.0+1 /

1 99 22.46 22.0+1 /

QPSK 50 0 21.37 21.021 1.0
50 24 21.37 21.0+1 1.0

50 49 21.42 21.0+1 1.0

20MHz | 21100 | 2535 T o | ster | stos [ o
1 49 21.62 21.0+1 1.0

1 99 21.66 21.0%1 1.0

16QAM 50 0 20.4 20.0+1 2.0
50 24 20.4 20.0+1 2.0

50 49 20.46 20.0+1 2.0

100 0 20.38 20.0+1 2.0

1 0 22.45 22.0+1 /

1 49 22.35 22.0+1 /

1 99 22.18 22.0+1 /

QPSK 50 0 21.47 21.0%1 1.0
50 24 21.36 21.0+1 1.0

50 49 21.28 21.0+1 1.0

100 0 21.36 21.0%1 1.0

21350 2560 1 0 21.71 21.0%1 1.0
1 49 21.58 21.0+1 1.0

1 99 21.36 21.0%1 1.0

16QAM 50 0 20.5 20.0+1 2.0
50 24 20.4 20.0+1 2.0

50 49 20.28 20.0+1 2.0

100 0 20.38 20.0+1 2.0
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Tun MPR
BW(MHz) | Ch | Freq(MHz) | Mode | yui B8 | L | o e oy | limited(dBm) | (dB)
1 0 2313 23.0+1 /
1 49 23.14 23.0+1 /
1 99 23.08 23.0+1 /
QPSK 25 0 2211 22.0+1 1.0
25 24 2213 22.0+1 1.0
25 49 22.12 22.0+1 1.0
50 0 22.16 22.0+1 1.0
23780 709 1 0 22.02 22.0+1 1.0
1 49 22.06 22.0+1 1.0
1 99 21.99 22.0+1 1.0
16QAM 25 0 2119 21.0+1 20
25 24 212 21.0+1 2.0
25 49 212 21.0+1 2.0
50 0 212 21.0+1 2.0
1 0 23.12 23.0+1 /
1 49 23.15 23.0+1 /
1 99 2313 23.0+1 /
QPSK 25 0 2212 22.0+1 1.0
25 24 22.15 22.0+1 1.0
25 49 2213 22.0+1 1.0
50 0 22.16 22.0+1 1.0
10MHz | 23790 710 1 0 2248 22.0+1 1.0
1 49 2251 22.0+1 1.0
1 99 2248 22.0+1 1.0
16QAM 25 0 21 21 21.0+1 20
25 24 21.02 21.0+1 2.0
25 49 212 21.0+1 2.0
50 0 21.21 21.0+1 2.0
1 0 23.08 23.0+1 /
1 49 23.12 23.0+1 /
1 99 23.04 23.0+1 /
QPSK 25 0 2213 22.0+1 1.0
25 24 2214 22.0+1 1.0
25 49 22.12 22.0+1 1.0
50 0 22.16 22.0+1 1.0
23800 [ 1 0 2216 22.0+1 1.0
1 49 2219 22.0+1 1.0
1 99 2211 22.0+1 1.0
16QAM 25 0 21.29 21.0+1 20
25 24 21.26 21.0+1 2.0
25 49 21.25 21.0+1 2.0
50 0 21.05 21.0+1 2.0
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Channel Frequency Data AIEIEE AIEIEE
e number (MHz) rate(Mbps) — L U
P Power(dBm) | limited(dBm)
1 2412 1 9.06 8.5+1
802.11b 6 2437 1 9.44 8.511
11 2462 1 9.43 8.511
1 2412 6 9.16 8.5%1
802.11¢g 6 2437 6 9.28 8.5%1
11 2462 6 9.22 8.5+1
1 2412 MCSO0 9.37 8.5+1
802.11n
(HT20) 6 2437 MCSO0 9.22 8.5+1
11 2462 MCSO0 9.06 8.5+1
3 2422 MCSO0 9.43 8.5+1
802.11n
(HT40) 6 2437 MCSO0 9.13 8.5+1
9 2452 MCS0 9.15 8.5+1
Bluetooth Measurement Result
Mode Frequency (MHz) Output Power(dBm) Iim-li-tl:ar:j(? dqum)
2402 6.38 5.5+1
GFSK 2441 5.92 5.5+1
2480 4.63 4.0+1
2402 5.29 5.5+1
m/4DQPSK 2441 4.70 5.5+1
2480 3.34 4.0+1
2402 5.39 5.5+1
8DPSK 2441 5.03 5.5+1
2480 3.89 4.0+1
BLE Measurement Result
Channel number Frequency (MHz) Output Power(dBm) Iim-li-tl:arg?dqum)
0 2402 -0.70 -1.0+1
19 2440 -1.14 -2.0+1
39 2480 -2.62 -2.0+1
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13 Exposure Conditions Consideration

EUT antenna location:

Top Edge
—6¢mm ——»,
—
WiFi/BT
Antenna
51mm A
Front side .
Left of Device Right
132mm
92mm
WWAN
Antenna
11
mm vy omf

N

Bottom Edge

Test position consideration:

Distance of EUT antenna-to-edge/surface(mm),

Test distance:10mm

Antennas Back side Front side Left Edge Right Edge Top Edge Bottom Edge
WWAN 1 7 11 6 117 2
WLAN 1 7 51 5 11 112

Bluetooth 1 7 51 5 11 112

Test distance:10mm

Antennas Back side Front side Left Edge Right Edge Top Edge Bottom Edge
WWAN YES YES YES YES NO YES
WLAN NO NO NO NO NO NO

Bluetooth NO NO NO NO NO NO

Note:

1. Head/Body-worn/Hotspot mode SAR assessments are required.
2. Referring to KDB 941225 D06v02r01, when the overall device length and width are = 9cm * 5¢cm, the test
distance is 10mm. SAR must be measured for all sides and surfaces with a transmitting antenna located

within 25mm from that surface or

edge.

3. Per KDB 447498 D01v06, for handsets the test separation distance is determined by the smallest distance
between the outer surface of the device and the user, which is 0 mm for head SAR, 10 mm for Hotspot SAR,

and 10 mm for body-worn SAR.
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RF Exposure

Smart Phone-SP5014, FCC ID: 2AJVK-SP5014
Standard Requirement:

According to §15.247 (i) and §1.1307(b)(1), systems operating under the provisions of this section shall be
operated in a manner that ensures that the public is not exposed to radio frequency energy level in excess of
the Commission’s guidelines.
The 1-g and 10-g SAR. test exelusion thresholds for 100 MHz to 6 GHz at rest separarion distances
< 50 mm are determined by:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separarion distance, nip)] -
i 3 ey - 16
[Wfigus] = 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR. where
® D 1 the RE channel transnut frequency in GHz
s  Power and distance are rounded to the nearest mW and mun before calculation'”
s The result 1s rounded to one decimal place for companson
The test exclusions are applicable only when the minimum fest separarion distance is < 50 mm and
for transmission frequencies between 100 MHz and 6 GHz. When the minimum resr separarion
distance is < 5 mm, a distance of 5 nun is applied to determine SAR test exclusion,

Routine SAR evaluation refers to that specifically required by § 2.1093, using measurements or computer
simulation. When routine SAR evaluation is not required, portable transmitters with output power greater
than the applicable low threshold require SAR evaluation to qualify for TCB approval.

Exclusion Thresholds = P\/F /D

P= Maximum turn-up power in mW

F= Channel frequency in GHz

D= Minimum test separation distance in mm

Test Distance (5mm)

MAX | TuneUp Max Tune :
Power Max Tune Up Exclusion ..
23 '(’:;"rﬁ)’ (dBm) | Power (dBm) Up(r':sv"‘)’er Thresholds | HMt
WIFI 9.44 8.5+1 9.5 8.91 2.782 3
Bluetooth 6.38 5.5+1 6.5 4.47 1.386 3
BLE -0.70 -1.041 0 1 0.310 3
Test Distance (10mm
max | TuneUp Max Tune .
Mode Power Power II\DIIax Tu:'eBUp Up Power Tlixcluhs 'CI’: Limit
(dBm) (dBm) ower (dBm) (mW) resholds
WIFI 9.44 8.5+1 9.5 8.91 1.391 3
Bluetooth 6.38 5.5+1 6.5 4.47 0.693 3
BLE -0.70 -1.0+1 0 1 0.155 3

Result: Compliance
No SAR measurement is required.
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1

4 SAR Test Results

Test Condition:

1.

SAR Measurement
The distance between the EUT and the antenna of the emulator is more than 50 cm and the output
power radiated from the emulator antenna is at least 30 dB less than the output power of EUT.

Environmental Conditions Temperature 23°C
Relative Humidity 57%
Atmospheric Pressure 1019mbar

Test Date : Oct 24,2016-Nov 03,2016
Tested By : Damon Wang

Generally Test Procedures:

1.

Establish communication link between EUT and base station emulation by air link.

2. Place the EUT in the selected test position. (Cheek, tilt or flat)

3. Perform SAR testing at middle or highest output power channel under the selected test mode. If the
measured 1-g SAR is < 0.8 W/Kkg, then testing for the other channel will not be performed.

4. When SAR is<0.8W/kg, no repeated SAR measurement is required

For WCDMA test:

1. KDB941225 D01-Body SAR is not required for HSDPA when the average output of each RF channel with
HSDPA active is less than 0.25dB higher than measured without HSDPA using 12.2kbps RMC or the
maximum SAR for 12.2kbps RMC<75% of the SAR limit.

2. KDB941225 D01-Body SAR is not required for handset with HSPA capabilities when the maximum

average output of each RF channel with HSUPA/HSDPA active is less than 0.25dB higher than that
measure without HSUPA/HSDPA using 12.2kbps RMC AND THE maximum SAR for 12.2kbps RMC
is<75% of the SAR limit

For LTE test:

1

. According to FCC KDB 941225 D05v02r05:

a. Per Section 5.2.1, SAR is required for QPSK 1 RB Allocation for the largest bandwidth
i. The required channel and offset combination with the highest maximum output power is required for

SAR.

ii. When the reported SAR is < 0.8 W/kg, testing of the remaining RB offset configurations and required
test channels is not required. Otherwise, SAR is required for the remaining required test channels using
the RB offset configuration with highest output power for that channel.

iii. When the reported SAR for a required test channel is > 1.45 W/kg, SAR is required for all RB offset
configurations for that channel.

b. Per Section 5.2.2, SAR is required for 50% RB allocation using the largest bandwidth following the same
procedures outlined in Section 5.2.1.

c. Per Section 5.2.3, QPSK SAR is not required for the 100% allocation when the highest maximum output
power for the 100% allocation is less than the highest maximum output power of the 1 RB and 50% RB
allocations and the reported SAR for the 1 RB and 50% RB allocations is < 0.8 W/kg.

d. Per Section 5.2.4 and 5.3, SAR tests for higher order modulations and lower bandwidths configurations
are not required when the conducted power of the required test configurations determined by Sections
5.2.1 through 5.2.3 is less than or equal to 2 dB higher than the equivalent configuration using QPSK
modulation and when the QPSK SAR for those configurations is <1.45 W/kg.

e. A-MPR was disabled for all SAR tests by setting NS=01 on the base station simulator. SAR tests were
performed with the same number of RB and RB offsets transmitting on all TTIl frames (maximum TTI).
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SAR Summary Test Result:

Table 5: SAR Values of GSM 850MHz Band
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SAR 1g(W/Kg),

Channel Power(dBm i
Test (dBm) Limit(1.6Wka) | o
Test Positions Mode Maximum Measured Measured Scaled No
CH. | MHz Turn-up output SAR SAR )
Power(dBm) | power(dBm) | 1g(W/kg) | 1g(W/kg)
Cheek | 190 | 836.6 V:;‘I’Ie 33 32.68 0.193 0.21 -
Right Head Voice
Tit | 190 | 836.6 | ' On 33 32.68 0.132 0.14 -
Cheek | 190 | 836.6 Vg;cl’le 33 32.68 0.266 0.29 1
Left Head Voice
Tit | 190 | 8366 | "o 33 32.68 0.165 0.18 -
Body-worn Fsrlgzt 190 | 836.6 Vé’;ﬁe 33 32.68 0.215 0.23 -
S (10mr_n Back Voice
eparation) | ¢ | 190 | 836.6 | "o 33 32.68 0.362 0.39 2
Fsriggt 190 | 836.6 f‘;iﬁ 30 29.31 0.385 0.45 -
Back | 199 | g36.6 | GPRS 30 29.31 0.509 0.60 3
Data mode side 4 slots
(10mm EP‘['%‘E 190 | 836.6 f;?tss 30 29.31 0.077 0.09 -
Separation) Left GPRS
EDGE | 190 | 8366 | 2o 30 29.31 0.104 0.12 -
Bottom GPRS
“boE | 190 | 8366 | o2 30 29.31 0.206 0.24 -
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Table 6: SAR Values of GGM 1900MHz Band

SAR 1g(W/Kg),
Channel Power(dBm) Limit(1.6W/kg)
Test Positions Jﬁi Mrau):,::'_‘:::‘ Measured Measured Scaled F;llgt
CH. MHz Power(dB output SAR SAR
m) power(dBm) | 1g(W/kg) | 1g(W/kg)
Cheek | 661 | 1880 Vg;‘l’le 30 29.85 0.168 0.17 -
Right Head :
Tit | 661 | 1880 Vg’;‘l’le 30 29.85 0.112 0.12 -
Cheek | 661 | 1880 Vg’;‘l’le 30 29.85 0.213 0.22 4
Left Head -
Tit | 661 | 1880 Vg:ﬂe 30 29.85 0.152 0.16 -
Body-worn | 0 | 661 | 1880 | Vo0 30 29.85 0.146 015 | -
(10mm .
Separation) z‘i"(‘jcet‘ 661 | 1880 Vg;ﬁe 30 29.85 0.234 0.24 5
Front GPRS
sige | 661 | 1880 | 7L 28 27.65 0.251 0.27 -
Back | 551 | 1880 fPlRS 28 27.65 0.431 0.47 6
Data mode F‘?dﬁ G;gtss
(10mm E[I)%altz 661 | 1880 | ;' 28 27.65 0.095 0.10 ~
Separaton) = ef 661 | 1880 | GRS 28 27.65 0.120 0.13 ~
EDGE 4 slots ) ) :
Bottom GPRS
Eboe | 661 | 1880 | S oo 28 27.65 0.384 0.42 -
Table 7: SAR Values of WCDMA BAND V
Channel Power(dBm) SAR 19(W/Kg),
Test Limit(1.6W/kg) Plot
Test Positions Mode Maximum Measured Measured | Scaled No
CH. MHz Turn-up output SAR SAR )
Power(dBm) | power(dBm) | 1g(W/kg) | 1g(W/kg)
Cheek | 4183 | 8366 | sz“ﬁgpS 23 22.08 0.166 0.21 -
Right Head =
Tit | 4183 | 8366 | 2R2l\ﬁgps 23 22.08 0.133 0.16 -
Cheek | 4183 | 83656 | . sz“ﬁgps 23 22,08 0.218 027 | 7
Left Head -
) RMC
Tt | 4183 | 8366 | 150 23 22.08 0.164 0.20 -
Body-worn Fsrlggt 4183 | 836.6 12R2'\£§p5 23 22.08 0.185 023 | -
(10mm =
Separation) Z%C: 4183 | 8366 | . sz“ﬁgpS 23 22.08 0.281 035 | 8
Front RMC
side | 4183 8366 | 1y 23 22.08 0.185 0.23 —
Back RMC
Caro | side 4183 | 8366 | ;e 23 22.08 0.281 0.35 8
(tomm | S9R | 4183 | 8366 | 2R2'\£§ps 23 22,08 0.063 0.08 | -
Separaton I Lef 4183 | 836.6 | . AMC 23 22.08 0.082 0.10 -
EDGE © | 12.2kbps : : :
Bottom RMC
EDGE | 4183 | 8366 | oo 23 22.08 0.103 0.13 -
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Table 8: SAR Values of WCDMA BAND
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Table 9: SAR Values of LTE BAND 2 , 20MHz ,QPSK

SAR 1g(W/Kg),

Channel Power(dBm) Limit(1.6W/kg)
Test T Positi - MPR Plot
Mode est Positions Maximum Measured (dB) Measured | Scaled No.
CH. | MHz Turn-up output SAR SAR
Power(dBm) | power(dBm) 1g(W/kg) | 1g(W/kg)
Riaht Head |-Cheek | 18900 | 1880 23.5 23.24 0 0.367 0.39 12
9 Tilt | 18900 | 1880 23.5 23.24 0 0.231 0.25 ~
L oft Head | Cheek | 18900 | 1880 235 23.24 0 0.313 0.33 —
Tilt | 18900 | 1880 235 23.24 0 0.205 0.22 —
Body-worn Fsrlggt 18900 | 1880 23.5 23.24 0 0.486 0.52 -
(10mm
Separation) E%Cg 18900 | 1880 235 23.24 0 0.640 068 | 13
1RB Front | 414900 | 1880 235 23.24 0 0.486 052 | -
#49 side
BS%";( 18900 | 1880 23.5 23.24 0 0.640 0.68 13
Data mode Right
(10mm ED%E 18900 | 1880 23.5 23.24 0 0.088 0.09 -
Separation) Left
EDGE | 18900 | 1880 23.5 23.24 0 0.115 0.12 -
Bottom
EDGE | 18900 | 1880 23.5 23.24 0 0.498 0.53 -
Right Head |_Cheek | 18900 | 1880 23 22.15 0.5 0.315 0.38 -
9 Tilt | 18900 | 1880 23 22.15 05 0.196 0.24 =
Loft Head | _Cheek | 18900 | 1880 23 2215 05 0.287 0.35 ~
Tilt | 18900 | 1880 23 22.15 05 0.162 0.20 =
Body-worn Fsrlggt 18900 | 1880 23 22.15 05 | 0.421 0.51 -
(10mm
Separation) 2%0: 18900 | 1880 23 2215 0.5 0.562 0.68 -
50%RB Front | 4145900 | 1880 23 22.15 0.5 0.421 0.51 -
#24 side
Back | 18900 | 1880 23 22.15 05 | 0.562 0.68 -
side
Data mode Riaht
(10mm ED‘-’GE 18900 | 1880 23 22.15 0.5 0.085 0.10 -
Separation) Left
EDGE | 18900 | 1880 23 22.15 0.5 0.122 0.15 -
Bottom
EDGE | 18900 | 1880 23 22.15 0.5 0.441 0.54 -
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Table 10: SAR Values of LTE BAND 4, 20MHz ,QPSK

SAR 1g(W/Kg),

Channel Power(dBm) Limit(1.6W/kg)
Test Test Positi - M MPR M led Plot
Mode est Positions Maximum easured (dB) easured | Scale No.
CH. MHz Turn-up output SAR SAR
Power(dBm) | power(dBm) 1g(W/kg) | 1g(W/kg)
Riaht Hoad |_Cheek | 20175 [ 17325 23 22.17 0 0.460 0.56 ~
9 Tilt | 20175 | 17325 23 2217 0 0.336 0.41 -
Loft Hoag |_Cheek | 20175 [ 17325 23 2217 0 0.469 0.57 14
Tilt | 20175 | 17325 23 2217 0 0.333 0.40 -
Body-worn Zggt 20175 | 1732.5 23 2217 0 0.357 0.43 -
(10mm
Separation) E;%C; 20175 | 1732.5 23 22.17 0 0.576 070 | 15
1RB Front
#49 side | 20175 | 17325 23 2217 0 0.357 0.43 -
E%Cg 20175 | 1732.5 23 22,17 0 0.576 070 | 15
Data mode Right
(10mm EDQGE 20175 | 1732.5 23 2217 0 0.119 0.14 -
Separation) Loft
EpGE | 20175 | 17325 23 22.17 0 0.135 0.16 -
Bottom
EDGE | 20175 | 17325 23 2217 0 0.488 0.59 -
Riaht Head |_Cheek | 20175 | 1732.5 22 21.75 1.0 0.443 0.47 -
9 Tilt | 20175 | 17325 22 21.75 1.0 0.308 0.33 -
Left Hoad | Cheek | 20175 | 17825 22 21.75 1.0 0.452 0.48 ~
Tilt | 20175 | 17325 22 21.75 1.0 | 0.317 0.34 -
Body-worn Fsrlggt 20175 | 17325 22 21.75 10 | 0.322 0.34 -
(10mm
Separation) 2%0; 20175 | 1732.5 22 21.75 1.0 | 0531 0.56 -
50%RB Front 1 54175 | 1732.5 22 21.75 10 | 0322 0.34 -
#24 side
Back | 54175 | 1732.5 22 21.75 10 | 0531 056 | -
side
Data mode Right
(10mm EDQGE 20175 | 1732.5 22 21.75 1.0 0.120 0.13 -
Separation) Left
EpGE | 20175 | 17325 22 21.75 1.0 | o0.127 0.13 -
Bottom
bog | 20175 | 17325 22 21.75 1.0 0.463 0.49 -
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Table 11: SAR Values of LTE BAND 5, 10MHz ,QPSK

SAR 1g(W/Kg),

Test Channel Power(dBm) PR Limit(1.6W/kg) Plot

Mode Test Positions Maximum Measured (dB) Measured | Scaled No

CH. | MHz Turn-up output SAR SAR '

Power(dBm) | power(dBm) 1g(W/kg) | 1g(W/kg)

Riaht Head |Cheek | 20525 | 836.5 23.5 22.98 0 0.164 0.18 -

9 Tilt | 20525 | 836.5 235 22.98 0 0.120 0.14 -

Loft Hoaq | Cheek | 20525 | 836.5 235 22.98 0 0.179 0.20 16

Tilt | 20525 | 836.5 235 22.98 0 0.133 0.15 ~

Body-worn Fsrlggt 20525 | 836.5 23.5 22.98 0 0.141 0.16 -

(10mm

Separation) E%CGK 20525 | 836.5 235 2298 0 0.261 029 | 17

o Front | 50505 | 836.5 235 22.98 0 0.141 0.16 | -
side

Back | 20525 | 8365 235 22,98 0 0.261 020 | 17
Data mode Right

(10mm EDQGE 20525 | 836.5 235 22.98 0 0.065 0.07 -
Separation) Left

EDGE | 20525 | 836.5 23.5 22.98 0 0.077 0.09 -
Bottom

EDGE | 20525 | 836.5 235 22.98 0 0.097 0.11 -

Riaht Head | _Cheek | 20525 | 836.5 22 21.91 15 0.138 0.14 -

9 Tilt | 20525 | 836.5 22 21.91 15 0.096 0.10 -

Left Hoad |_Cheek | 20525 | 836.5 22 21.91 15 0.156 0.16 -

Tilt | 20525 | 836.5 22 21.91 15 0.113 0.12 -

Body-worn Fsrlggt 20525 | 836.5 22 21.91 15 | 0.122 0.12 -
(10mm Back

Separation) | = | 20525 | 836.5 22 21.91 15 0.196 0.20 -

25#258 Front | »0525 | 836.5 22 21.91 15 | 0122 0.12 -
side

E%Cek 20525 | 836.5 22 21.91 15 | 0.196 0.20 -
Data mode Riaht

(10mm ED‘-’GE 20525 | 836.5 22 21.91 15 0.063 0.06 -
Separation) Left

EDGE | 20525 | 836.5 22 21.91 15 0.066 0.07 -
Bottom

EDGE | 20525 | 836.5 22 21.91 15 0.093 0.09 -
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Table 12: SAR Values of LTE BAND 7, 20MHz ,QPSK

SAR 1g(W/Kg),

Channel Power(dBm) Limit(1.6W/kg)
Test Test Positi - M pr MPR M Scaled Plot
Mode est Positions Maximum easure (dB) easured cale No.
CH. | MHz Turn-up output SAR SAR
Power(dBm) | power(dBm) 1g(W/kg) | 1g(W/kg)
Riaht Head |Cheek | 21100 | 2535 23 22.39 0 0.474 0.55 18
9 Tilt | 21100 | 2535 23 22.39 0 0.322 0.37 -
L oft Head | Cheek | 21100 | 2535 23 22.39 0 0.323 0.37 -
Tilt | 21100 | 2535 23 22.39 0 0.267 0.31 -
Body-worn Fsrlggt 21100 | 2535 23 22.39 0 0.471 0.54 -
(10mm
Separation) E%Cg 21100 | 2535 23 2239 0 0.667 077 | 19
1RB Front
#49 side | 21100 | 2535 23 22.39 0 0.471 0.54 -
Back | 21100 | 2535 23 2239 0 0.667 077 | 19
Data mode Right
(10mm ED%E 21100 | 2535 23 22.39 0 0.130 0.15 -
Separation) Left
EDGE | 21100 | 2535 23 22.39 0 0.171 0.20 -
Bottom
EDGE | 21100 | 2535 23 22.39 0 0.453 0.52 -
Riaht Head |_Cheek | 21100 | 2535 22 21.37 1.0 0.436 0.50 -
g Tilt | 21100 | 2535 22 21.37 1.0 0.280 0.32 -
Loft Heag | _Cheek | 21100 | 2535 22 21.37 1.0 0.335 0.39 -
Tilt | 21100 | 2535 22 21.37 1.0 0.228 0.26 -
Body-worn Fsrlggt 21100 | 2535 22 21.37 1.0 | 0442 0.51 -
(10mm Back
Separation) | =" | 21100 | 2535 22 21.37 1.0 0.613 0.71 -
50%HRE Front | 51100 | 2535 22 21.37 1.0 0.442 0.51 -
#24 side
Back | 51100 | 2535 22 21.37 1.0 0.613 0.71 -
side
Data mode Riaht
(10mm ED‘-’GE 21100 | 2535 22 21.37 1.0 0.117 0.14 -
Separation) Left
EDGE | 21100 | 2535 22 21.37 1.0 0.128 0.15 -
Bottom
EDGE | 21100 | 2535 22 21.37 1.0 0.449 0.52 -
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Table 13: SAR Values of LTE BAND 17, 10MHz ,QPSK

SAR 1g(W/Kg),

Tost Channel Power(dBm) VPR Limit(1.6W/kg) Plot
Mode Test Positions Maximum Measured (dB) Measured | Scaled No
CH. | MHz Turn-up output SAR SAR )
Power(dBm) | power(dBm) 1g(W/kg) | 1g(W/kg)
Riaht Head |-Cheek | 23790 | 710 24 23.15 0 0.273 0.33 —
9 Tilt | 23790 | 710 24 23.15 0 0.158 0.19 —
Loft Heag | Cheek | 23790 | 710 24 23.15 0 0.291 0.35 20
Tilt | 23790 | 710 24 23.15 0 0.185 0.22 —
Body-worn Fsrlggt 23790 | 710 24 23.15 0 0.332 0.40 -
(10mm
Separation) E;%C;‘ 23790 | 710 24 23.15 0 0.479 058 | 21
1RB Front
#49 side | 23790 | 710 24 23.15 0 0.332 0.40 -
2%0;‘ 23790 | 710 24 23.15 0 0.479 058 | 21
Data mode Right
10mm 9 1 23790 | 710 24 23.15 0 0.082 0.10 -
( EDGE
Separation) Loft
EDGE | 23790 | 710 24 23.15 0 0.094 0.11 -
Bottom
EDGE | 23790 | 710 24 23.15 0 0.089 0.11 -
Rioht Head | _Cheek | 23790 | 710 23 22.15 1.0 0.255 0.31 ~
9 Tilt | 23790 | 710 23 22.15 1.0 0.150 0.18 —
Loft Hoag | Cheek | 23790 | 710 23 22.15 1.0 0.278 0.34 —
Tilt | 23790 | 710 23 22.15 1.0 0.143 0.17 —
Body-worn Fsrlggt 23790 | 710 23 2215 1.0 0.311 0.38 -
(10mm Back
Separation) | ‘= | 23790 | 710 23 22,15 1.0 0.435 0.53 -
25#/5?8 Front | 53790 | 710 23 22.15 1.0 0.311 0.38 -
side
Back | 23790 | 710 23 2215 1.0 | 0435 053 | -
Data mode Right
(10mm EDQGE 23790 | 710 23 22.15 1.0 0.076 0.09 -
Separation) Left
EDGE | 23790 | 710 23 22.15 1.0 0.081 0.10 -
Bottom
EDGE | 23790 | 710 23 22.15 1.0 0.094 0.11 -

Note:1. KDB941225 D01-Body SAR is not required for HSDPA when the average output of each RF
channel with HSDPA active is less than 0.25dB higher than measured without HSDPA using
12.2kbps RMC or the maximum SAR for 12.2kbps RMC<75% of the SAR limit.

2. KDB941225 D01-Body SAR is not required for handset with HSUPA/HSDPA capabilities when the

maximum average output of each RF channel with HSUPA/HSDPA active is less than 0.25dB
higher than that measure without HSUPA/HSDPA using 12.2kbps RMC and The maximum SAR
for 12.2kbps RMC is<75% of the SAR limit
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Measurement variability consideration

According to KDB 865664 D01v01r04 section 2.8.1, repeated measurements are required following
the procedures as below:

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

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

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

4. Perform a third repeated measurement only if the original, first or second repeated
measurement is = 1.5 W/kg and the ratio of largest to smallest SAR for the original, first and
second repeated measurements is > 1.20.

No Repeated SAR
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Simultaneous Transmission SAR Analysis.
List of Mode for Simultaneous Multi-band Transmission:

No. Configurations Head SAR | Body-worn SAR | Hotspot SAR
1 GSM(Voice) + WLAN 2.4GHz(Data) Yes Yes -
2 GPRS (Data) + WLAN 2.4GHz(Data) - - Yes
3 GSM(Voice) + Bluetooth(Data) Yes Yes -
4 WCDMA (Voice) + WLAN 2.4GHz(Data) Yes Yes -
5 WCDMA (Data) + WLAN 2.4GHz(Data) - - Yes
6 WCDMA (Voice) + Bluetooth(Data) Yes Yes -
7 LTE (Data) + WLAN 2.4GHz(Data) Yes Yes Yes
8 LTE (Data) + Bluetooth(Data) Yes Yes -
Remark:

1. GSM/ WCDMA/LTE share the same antenna, and cannot transmit simultaneously.

2. VOIP is not supported at 2G/ 3G data mode.

3. WLAN and Bluetooth share the same antenna, and cannot transmit simultaneously.

4. According to the KDB 447498 D01 v06, when standalone SAR test exclusion applies to an
antenna that transmits simultaneously with other antennas, the standalone SAR must be estimated
according to following to determine simultaneous transmission SAR test exclusion:

(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,
mm)]-[Vf(GHz)/x] W/kg for test separation distances <50 mm;

where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR.

For simultaneous transmission analysis, WIFI/Bluetooth SAR is estimated per KDB 447498 D01
v06 as below:

WIFI:
Tune-Up Max. Power Distance Frequency SAR(19) SAR(19)
Power X
(dBm) (mW) (mm (GHz) 5mm 10mm
9.5 8.91 5/10 2.437 7.5 0.37 0.19
Bluetooth:
Tune-Up Max. Power Distance Frequency SAR(19) SAR(19)
Power X
(dBm) (mW) (mm (GHz) 5mm 10mm
6.5 4.47 5/10 2.402 7.5 0.18 0.09

5. The maximum SAR summation is calculated based onthe same configuration and test position
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Head SAR Simultaneous
WWAN and WIFI
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Body-worn SAR Simultaneous
WWAN and WIFI
WWAN
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Hotspot SAR Simultaneous
WWAN and WIFI
WWAN
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15 SAR Measurement Reference
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Maximum SAR measurement Plots

Plot 1: GSM850MHz, Middle channel (Left Head , Cheek)

Product Description:Smart Phone
Model:SP5014
Test Date:Oct 24,2016

Page 84 of 186

Vol fadiaied Dnlani by

Medium(liquid type) HSL_850
Frequency (MHz) 836.60000
Relative permittivity (real part) 41.58
Conductivity (S/m) 0.92
Signal GSM (Duty cycle: 1:8)
E-Field Probe SN 07/15 EP249
Conversion Factor 5.05
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -1.22
SAR 10g (W/Kg) 0.188766
SAR 1g (W/Kq) 0.266259
SURFACE SAR VOLUME SAR
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Plot 2: GSM850MHz, Middle channel (Body-worn, Back Surface)

Product Description:Smart Phone
Model:SP5014
Test Date: Oct 24,2016

Medium(liquid type) MSL_850

Frequency (MHz) 836.60000
Relative permittivity (real part) 55.76
Conductivity (S/m) 0.98

Signal GSM (Duty cycle: 1:8)
E-Field Probe SN 07/15 EP249
Conversion Factor 5.22
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 1.36
SAR 10g (W/Kg) 0.249455
SAR 1g (W/Kg) 0.362014
SURFACE SAR VOLUME SAR

e
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Plot 3: GPRS850MHz, Middle channel (Data mode, Back Surface)

Product Description:Smart Phone
Model:SP5014
Test Date: Oct 24,2016

Medium(liquid type) MSL_850

Frequency (MHz) 836.60000
Relative permittivity (real part) 55.76
Conductivity (S/m) 0.98

Signal GPRS (Duty cycle: 1:2)
E-Field Probe SN 07/15 EP249
Conversion Factor 5.22
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 1.23
SAR 10g (W/Kg) 0.356953
SAR 1g (W/Kg) 0.508955
SURFACE SAR VOLUME SAR
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Plot 4: GSM1900, Middle channel (Left Head Cheek)

Product Description: Smart Phone
Model: SP5014
Test Date: Oct 27,2016

Medium(liquid type) HSL_1900
Frequency (MHz) 1880.0000
Relative permittivity (real part) 40.85
Conductivity (S/m) 1.41
Signal GSM (Duty cycle: 1:8)
E-Field Probe SN 07/15 EP249
Conversion Factor 4.86
Sensor-Surface 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -1.71
SAR 10g (W/Kg) 0.122454
SAR 1g (W/Kq) 0.213486

VOLUME SAR

SURFACE SAR
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Plot 5: GSM1900, Middle channel (Body-worn, Back Surface)

Product Description: Smart Phone
Model: SP5014
Test Date: Oct 27,2016

Conductivity (S/m)

Medium(liquid type) MSL_1900

Frequency (MHz) 1880.0000
Relative permittivity (real part) 53.62
1.50

Signal GSM (Duty cycle: 1:8)
E-Field Probe SN 07/15 EP249
Conversion Factor 5.05
Sensor-Surface 4mm

A Bk gead Tas gy by

Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -1.01
SAR 10g (W/Kg) 0.130202
SAR 1g (W/Kq) 0.234198
SURFACE SAR VOLUME SAR
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Plot 6: GPRS1900, Middle channel (Data mode, Bottom Edge)
Product Description: Smart Phone

Model: SP5014

Test Date: Oct 27,2016

Medium(liquid type) MSL_1900
Frequency (MHz) 1880.0000
Relative permittivity (real part) 53.62
Conductivity (S/m) 1.50
Signal GPRS (Duty cycle: 1:2)
E-Field Probe SN 07/15 EP249
Conversion Factor 5.05
Sensor-Surface 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -1.38
SAR 10g (W/Kqg) 0.233544
SAR 1g (W/Kq) 0.430941
SURFACE SAR VOLUME SA
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Plot 7: WCDMA BAND V, Middle channel (Left Head Cheek)

Product Description: Smart Phone
Model: SP5014
Test Date: Oct 24,2016

Page 90 of 186

VT fadiwled Dnlani by

Medium(liquid type) HSL_850
Frequency (MHz) 836.6000
Relative permittivity (real part) 41.58
Conductivity (S/m) 0.92
Signal WCDMA (Duty cycle: 1:1)
E-Field Probe SN 07/15 EP249
Conversion Factor 5.05
Sensor-Surface 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.54
SAR 10g (W/Kg) 0.155327
SAR 1g (W/Kg) 0.217659
SURFACE SAR VOLUME SA
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Plot 8: WCDMA BAND V, Middle channel (Body-worn/Data mode, Back Surface)

Product Description: Smart Phone
Model: SP5014
Test Date: Oct 24,2016

Medium(liquid type) MSL_850

Frequency (MHz) 836.6000
Relative permittivity (real part) 55.76
Conductivity (S/m) 0.98

Signal WCDMA (Duty cycle: 1:1)
E-Field Probe SN 07/15 EP249
Conversion Factor 5.22
Sensor-Surface 4mm

Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 0.34
SAR 10g (W/Kg) 0.209824
SAR 1g (W/Kg) 0.281074
SURFACE SAR VOLUME SA

L L g T re——
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Plot 9: WCDMA BAND ,
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Plot 10: WCDMA BAND , Middle channel
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Plot 11: WCDMA BAND , Middle channel (
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Plot 12:LTE BAND2, Middle channel (Right Head Cheek)

Product Description:Mobile Phone
Model: SP5014
Test Date: Oct 27,2016

Page 95 of 186

Medium(liquid type) HSL 1900
Frequency (MHz) 1880.0000
Relative permittivity (real part) 40.85
Conductivity (S/m) 1.41
Signal Duty cycle: 1:1
E-Field Probe SN 07/15 EP249
Conversion Factor 4.86
Bandwidth(MHz) 20
RB Allocation 1
RB Offset 49
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -3.28
SAR 10g (W/Kg) 0.200389
SAR 1g (W/Kq) 0.367364
SURFACE SAR VOLUME SAR
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Plot 13:LTE BAND2, Middle channel (Body-worn/Data mode, Back Surface)

Product Description:Mobile Phone
Model: SP5014
Test Date: Oct 27,2016

Medium(liquid type) MSL_ 1900

Frequency (MHz) 1880.0000
Relative permittivity (real part) 53.62
Conductivity (S/m) 1.50

Signal Duty cycle: 1:1
E-Field Probe SN 07/15 EP249
Conversion Factor 5.05
Bandwidth(MHz) 20
RB Allocation 1
RB Offset 49
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -2.71
SAR 10g (W/Kg) 0.341673
SAR 1g (W/Kg) 0.639807

VOLUME SAR

SURFACE SAR

A Bk et iy i

Viwiallvaliin raphioa Suhk s
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Plot 14:LTE BAND4, Middle channel (Left Head Cheek)

Product Description:Mobile Phone
Model: SP5014
Test Date: Oct 29,2016

Page 97 of 186

Medium(liquid type) HSL 1800
Frequency (MHz) 1732.5000
Relative permittivity (real part) 40.51
Conductivity (S/m) 1.39
Signal Duty cycle: 1:1
E-Field Probe SN 07/15 EP249
Conversion Factor 4.21
Bandwidth(MHz) 20
RB Allocation 1
RB Offset 49
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 0.96
SAR 10g (W/Kg) 0.284757
SAR 1g (W/Kq) 0.468738
SURFACE SAR VOLUME SAR

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS16S0961011E V2 Page 98 of 186

Plot 15:LTE BANDA4, Middle channel (Body-worn/Data mode, Back Surface)
Product Description:Mobile Phone

Model: SP5014

Test Date: Oct 29,2016

Medium(liquid type) MSL_1800
Frequency (MHz) 1732.5000
Relative permittivity (real part) 53.85
Conductivity (S/m) 1.50
Signal Duty cycle: 1:1
E-Field Probe SN 07/15 EP249
Conversion Factor 4.33
Bandwidth(MHz) 20
RB Allocation 1
RB Offset 49
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.91
SAR 10g (W/Kg) 0.337396
SAR 1g (W/Kg) 0.576117
SURFACE SAR VOLUME SAR
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Plot 16: LTE BANDS5, Middle channel (Left Head Cheek)

Product Description: Smart Phone
Model: SP5014
Test Date: Oct 24,2016

Page 99 of 186

Medium(liquid type) HSL_850
Frequency (MHz) 836.5000
Relative permittivity (real part) 41.58
Conductivity (S/m) 0.92
Signal Duty cycle: 1:1
E-Field Probe SN 07/15 EP249
Conversion Factor 5.05
Bandwidth(MHz) 10
RB Allocation 1
RB Offset 49
Sensor-Surface 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 1.11
SAR 10g (W/Kg) 0.131970
SAR 1g (W/Kg) 0.179229
SURFACE SAR VOLUME SAR

VinTma fadisied Indanei by
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Plot 17: LTE BANDS5, Middle channel (Body-worn/Data mode, Back Surface)

Product Description: Smart Phone
Model: SP5014
Test Date: Oct 24,2016

Medium(liquid type) MSL_850

Frequency (MHz) 836.5000
Relative permittivity (real part) 55.76
Conductivity (S/m) 0.98

Signal Duty cycle: 1:1
E-Field Probe SN 07/15 EP249
Conversion Factor 5.22
Bandwidth(MHz) 10
RB Allocation 1
RB Offset 49
Sensor-Surface 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 0.43
SAR 10g (W/Kg) 0.190691
SAR 1g (W/Kg) 0.261125
SURFACE SAR VOLUME SA

| S ki e
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Plot 18:LTE BAND7, Middle channel (Right Head Cheek)
Product Description:Mobile Phone

Model: SP5014
Test Date: Nov 01,2016

Page 101 of 186

Medium(liquid type) HSL_ 2600
Frequency (MHz) 2535.0000
Relative permittivity (real part) 39.51
Conductivity (S/m) 1.94
Signal Duty cycle: 1:1
E-Field Probe SN 07/15 EP249
Conversion Factor 4.18
Bandwidth(MHz) 20
RB Allocation 1
RB Offset 49
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -2.66
SAR 10g (W/Kqg) 0.251443
SAR 1g (W/Kq) 0.474213

VOLUME SAR

SURFACE SAR

Visuabisatiin mag
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Plot 19:LTE BAND7, Middle channel (Body-worn/Data mode, Back Surface)

Product Description:Mobile Phone
Model: SP5014
Test Date: Nov 01,2016

Medium(liquid type) MSL_ 2600

Frequency (MHz) 2535.0000
Relative permittivity (real part) 52.73
Conductivity (S/m) 2.15

Signal Duty cycle: 1:1
E-Field Probe SN 07/15 EP249
Conversion Factor 4.31
Bandwidth(MHz) 20
RB Allocation 1
RB Offset 49
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.83
SAR 10g (W/Kg) 0.337239
SAR 1g (W/Kg) 0.666599
SURFACE SAR VOLUME SAR
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Plot 20:LTE BAND17, Middle channel (Left Head Cheek)
Product Description:Mobile Phone

Model: SP5014
Test Date: Nov 03,2016

Medium(liquid type) HSL 750
Frequency (MHz) 710.0000
Relative permittivity (real part) 41.64
Conductivity (S/m) 0.89
Signal Duty cycle: 1:1
E-Field Probe SN 07/15 EP249
Conversion Factor 4.74
Bandwidth(MHz) 10
RB Allocation 1
RB Offset 49
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 0.62
SAR 10g (W/Kg) 0.226789
SAR 1g (W/Kq) 0.290612
SURFACE SAR VOLUME SAR
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Plot 21:LTE BAND17, Middle channel (Body-worn/Data mode, Back Surface)

Product Description:Mobile Phone
Model: SP5014
Test Date: Nov 03,2016

Medium(liquid type) MSL_750

Frequency (MHz) 710.0000
Relative permittivity (real part) 54.19
Conductivity (S/m) 0.98

Signal Duty cycle: 1:1
E-Field Probe SN 07/15 EP249
Conversion Factor 4.85
Bandwidth(MHz) 10
RB Allocation 1
RB Offset 49
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 0.20
SAR 10g (W/Kg) 0.360686
SAR 1g (W/Kg) 0.479076
SURFACE SAR VOLUME SAR
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16 Calibration Reports-Probe and Dipole

COMOSAR E-Field Probe Calibration Report

Rel - ACR.I0T1.153ATTULA

WALTEK SERVICES (SHENZHEN) CO., LTD

1/F., FUKANGTAI BUILDING, WEST BAIMA ROAD,
SONGGANG STREET
BAOAN DISTRICT, SHENZHEN GUANGDONG 518105,
CHINA

MVG COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: SN 07/15 EP249

Calibrated at MV G 1S
2105 Bavrett Park Dr. - kennesaw, (A 30044

......

Y7o |AccReBiTED)
ol L
..... Ak _ .

Calibration Date: 09/23/2016

SJH'"H‘.ILI’J"_N L

This document presemts the method and results from an soeredited COMOSAR Dosimetnic E-Field
Probe calibration performed (o ATVG USA wing the CALISAR / CALIBAIR lesk bencly, [op use
with a COMOUSAR systemn only. Al calibration rezulis are traceshle o national metrelogy
Instrtiane
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COMOSAR E-FIELD FROBE CALIBRATION KEFOKRT

Ref- ACR 307 | 15 SATU. A

Nenne Funetion Late Stgnature
Prepared by : Jérdme LUC Product Manager V32016 ;;%
Checied hy . Jéréme LUC Product Manager 10/5/2016 i o
Approved by Kim RUTKEOWSKI Quality Manager 10/52016 gt
Choxtamer Name
Wallek Services
Lsiribation . {Shenzhen) Co.. Lid
s site Date Moadifications
A 10/5/2016 Loitial release
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COMOSAR E-FIELD FROBE CALIBEATION KEPOKRT Ref- ACR I07.J LiSATU. A
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COMOSAR E-FIELD FROBE CALIBRATION KEPORT

1 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MYVG
Modeal RRES
Senial Number SN 07/15 EP249
Product Condition (new | used) Used

Frequency Range of Probe

0.7 Gllz-3GHz

Reststance of Three Dipoles al Connector

Dipole 1: R1=0L180 MG
Dipole 2: R2=0.191 M
Dipole 3: RA-0.179 ML

A yearly calihration interval is recommended,

2 PRODUCT DESCRIPTLON

Z1 GENERAL INFORMATION

MVGs COMOSAR E field Probes are built in accordunce 1o the IEEE 1328, QET 65 Bulletin € and

CEVIEC 62208 standards.

- — I

Figure 1 — MG COMUSAR Dosimetric £ field Dipole

Probe Lengih 330 mm
Length of Individual Dipoles 4.5 mm
Maximum extemal diameter B mm
Probe Tip Extemal Diameter 5 mim
Distance between dipoles / probe extrenuty | 2.7 oo

3 MEASUREMENT METHOD

Relt ACR 307 I3 SATU. A

The IEEE 1528, OET 65 Bulletin ¢, CENELEC EN50U361 and CEVIEC 62209 standards provide
recommended practices for the probe calibrations, mcluding the performance charactenstics of
interest and methods by which 1o assess their alfect. All calibrations | measurements performed meet
the Tore mentioned standards,

31 LINEARITY
The evaluation of the linearity was done in free space using the wivegmide, performing a power
sweap to cover the SAR range 0,00 W/ kg 1o T00W ke,
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mveg | COMUSAR E-FIELD FROBE CALIBRATION REVOR] Ref ACR 5071 [5SATU A

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.

33 LOWER DETECTION LIMIT

Ihe lower detection Lt was assessed using the same messurement set up as wsed for the lineariiy
messurement. The required lower detection limin 1s 10 mW/ kg,

34 ISOTROPY

The axaal isotropy was evaluated by exposing the probe 1o a reference wave from a standard dipole
with the dipole mounted under the Mal pliantom m the test configuration suggested for system
validations and checks, The probe was rotated along its main axis from 0 - 360 degrees o 15 degree
sleps.  The hemispherical isolropy 15 delermined by inserling the probe in a thin plastic box [illed
with tissue-equivalent liguid, with the plastic box illuminated with the felds from a hall wave dipole,
The dipole s rotated about itz axis (0°-180%) in 157 increments. AL cach step the probe s rotated
aboul its axas (003607,

3.5 BOUNDARY EFFECT

The boundary effect is defined as the deviation between the SAR measured data and the expected
exponential decay in the Hguid when the probe is oriented normal 10 the interface, To evaluate this
effect, the liguid filled Aat phantom is exposed 1o fields from cither a reference dipole or waveguide.
With the probe nommal to the phantom surface. the peak spatial average SAR is measured and
compared o the analytical value at the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined n the IEEE 1528, OET 653 Bulletin €, CENELEC EN30361 and CEVIEC
62209 standards were followed (o generate the mensurement uneertainty associated with an E-Feld
probe calibration using the wavegnide technigue. All uncertamties hsted below represemt an
expanded uncertamty expressed al approximately the 95% confidence level using a coverage factor
ol k=2, traceable 1o the Intermnationally Accepled Guides 1o Measurement Unceriainty,

Fncertaloty soulysks of the probe ealibration in wavegulde

Uncertainty Probahility J Stunilard
b " q - '

RERORSOURCE: vatlue (%) Distribution Divisr o Uncertainty (%)
Incident ar Torwand power AL Rectimgulir 1.-'5 1 1 732%:
Reflected power 3™y Rectangula — -..-":Ir — i | 732%
Lagund condustivity F 0% Fectangular = 1,-": = I 2 RET
Ligpnd permittmiy 4 g Rectanplar — \n't'_!- — | 2 309%
Field hemogeneity 3,000 Rectangular ¥i— i 1. 732%
Field probe postiomng 5.001%% Rectangular V3 i ZRETH
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COMOSAR E-FIELD FROBE CALIBEATION KEFOKRT Ref- ACR 307.1 LiSATU. A

Field probe [imeanty 30, Rectangular V3 1. 732%

Combined stundard uncertuinty A 831%
Espanded uncertainty 1200

75 % confidence level k=2 P

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liguid Temperature 21°C
Lab Temperature 21=C
Lab Humidity 45 %

3.1 SENSITINVITY IN AIR

Nomx dipole | Normy dipole | Normz dipole
VAV | 2 (pVAVm) ) | 3 (pVAVImY)
6.91 T.46 648

DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (mV) (mVv)
a7 93 94

Calibration curves ei—f[{ V) (1= 1.2.3) allow 1o obtain H-field value using the formila:

Calibration curves

BT~ =
B0 |
_.a-"_-,,r""r-
50 .-:_,,f’
= — [ipoi 1
<= Vol i
3 e - Dipae 2
(. :;:_,..-—""
i - ¢
be /;f
‘I'; i
oy (%] 0z ik} na 14 0 o7
WVohsge )
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by Errar [dfl)

Eari

[~
=

COMOSAR E-FIELD FROBE CALIBEATION KEPORT

Ref- ACR 307 | I5SATU A

LINEARITY

2
|

Linearity

uF‘.‘a!

2

=]
]

0100 - b

025

-050

A7s

.00+,
A 5@

100 150 200 250 300 350 400 450 431

E-Field 1/m|

Linsarty0+/-1 94% (+/-0.09dB)

5.3 SENSITIVITY IN LIQUTD
Llemuil | : FHL I i lon (Sim ) Copvl
Hz +-
100ATHZ)
HIL 750 750 41.82 01.90 4,74
BLT50 TA0 56,28 {198 4,85
HL850 B35 41.59 0,520 5035
HLES0 835 53.19 097 521
FILS0 SO0 42,05 [L.98 451
BLXK) N 641 1.08 4,99
HL 18 1800 11,82 0138 4,21
BL18X) 1800 5300 152 433
HL 19000 1900 40,38 1.41 ]
BL 1% | 00 5393 1.55 305
HL 200 2000 4012 1.43 437
BLIKK) 2000 53.63 1.54 4.5]
HL 2450 2450 I8 34 .80 4.21
BLZA50 2450 3270 194 4 36
HL 2600 2600 3816 1.53 18
BLIAK) 2600 51.55 L2 431

LOWER DETECTION LIMIT: TmW/ike
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR307.1 15 5ATU A

54 ISOTROPY

LLES00 M
- Axial isotropy: 0,04 dB
- Hemispherical isotropy! (.03 dB
ISnhOpy CLs
_.-“""_"“-_l' | —
,: 4 T, L"'.‘ -
| \
LI I
N 11/
"
3l \ i
REBN====dun
HL1800 MHz
- Axial isotropy: (.04 dB
- Hemispherical isotropy! 0.07 dB
|ty e
B = R e iy
i Y L £ t g
Vil [ Lgsn @
i 1)
g Al A} }
53 .'rl ‘l‘ 3
!
434 II
! [
8 = _____._,.-'I’f 4
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COMOSAR E-FIELD FROBE CALIBRATION KEPORT

Rl ACR 307, I5SATU. A

6

LIST OF EQUIPMENT

Eguipmen! Summary Sheel

Equipment Alanutacturver / [ Current | Next Calibration
Descripti Model 1dentification No. Calibration Date Date
Malldated Mo cal nalidated Mo cal
Flat Fharntom MVG ShN-ZH09-SAM T equired. equired
Valdated Nocal  |validated  No cal
COMOSAR Test Banch Version 3 M required, required
Network Amalyzer | "rode % Sehwarz SN100132 022G 02/2018
Reference Probe MVG EF 84 SN 3708 125 1042016
hLtimeter Keithigy 2000 1188656 122013 1226
Signal Generator Agllent E4438C MY 42070581 1223 1212016
A Characterized prior to |Charactenzed prior to
Ampiier Apthessarm 095 test Mo cal required |lest Mo cal requred
Power Meter HF E491BA US3B261498 1203 122016
Power Sensar HP ECP-E2EA US37F181460 12203 122016
e Charactenzed prior to |Charactenzed prior 1o
216-
Directiona) Govpiar Narda 4216-20 At test Mo cal reqguired. [lest. Mo cal required
\ -qn [Yalidated, Mo cal validated MNocal
Wavealide Mega Industries | DEIYT-158-13-712 | equired equired
: : Validated Mocal \Validated Mocal
Waveguide Transilion | Mega Industries | DEIY7-158-13-701 equired, equired
: \alidated Mo cal Walidated Mo cal
[Waveguide Terminaton] Mega Industries | O83Y7-158-13-T01 equired requiren
Temperature { HUMAY| cortro) Compary 11-661- /2015 8/2018
nsar
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SAR Reference Dipole Calibration Report

Ref: ACR.92.2.15.SATULA

WALTEK SERVICES (SHENZHEN) CO., LTD
1/F., FUKANGTAI BUILDING, WEST BAIMA ROAD,
SONGGANG STREET
BAOAN DISTRICT, SHENZHEN GUANGDONG 518105,
CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 750 MHZ
SERIAL NO.: SN 09/15 DIP 0G750-357

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 300144

%7~y [ACCREDITED|

03/16/2015

SI.I‘JHH‘?EU:I.'.'

This document presents the method and results from an aceredited SAK refercnee dipole culibration
perfomed i MVG LISA smg the DOMOSAR fest bench All oalibration results are tmosshle 10

ntional metrology mstitutns

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS16S0961011E V2 Page 115 of 186

SAR REFERENCE DIFOLE CALIBRATION REPORT e
N Function L Sigraiire
Prepared by - Jérdme LUC Product Manager 4272015 ;)’,_ég."
Checked by : Jéréme LUIC Product Manager | +/2/2015 J=
Approved by ; Kim RUTROWSKI Cuality Manager 422015 e TRy

Chistomer Name

Distribution Waltek Services
; v {Shenzhen) Co., Lid

Taxue Date

Meodifications
A $2/2015 Initial release
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SAR REFERENCE DIFOLE CALIBRATION REPORT Rl ACHSI2ISSANLA

1 INTRODUCTION

This document contains a summary of the requirements sel forth by the IEEE 1528, FCC KDBs and
CENIEC 62209 standards [or reference dipoles used for SAR measurement system validations and
the measurements thal were performed 1o verify that the product complies with the fore mentioned

standards,
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 750 MHz REFERENCE DIPOLE
Manulacturer MVG
Model SID750
Serial Number SN 09/15 DIP 0G750-357
Product Condition (new / used) | New

A vearly calibration imterval is recommendad.

3 PRODUCT DESCRIPTION

3.1 FENE 0 TIOMN

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

Figure 1 — AT COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The [EEE 1528 FCC KDBs and CEVIEC 62209 standards provide regquirements lor reference
dipoles used tor system vahdation measurements. The following messurements were performed 1o
verify that the product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR svsicm validation wessurements and checks musi huve a return loss ol =20
di3 or better. The relum loss measurement shall be performed against a liquid Glled fat phantom,
with the phantom constucted as ouilined in the fore menlioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Sud. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles. with the dimensions frequency and pliantom shell thickness
dependent.  The COMOSAR test bench employs a 2 i phantom shell thickness therefore e
dipoles sold for use with the COMOSAR 1est bench comply with the requirements set forth for a 2
mim phantom shell thickness,

5 MEASUREMENT UNCERTAINTY

All uneertamties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverape factor of k=2, traceable to the Intemationally Aceepted Guides to
Measurement Llncertainty.

i1 RETURN LOSS

The following uncertainties apply 1o the retum loss measurement:

Frequency band Expanded Lneertainty on Return Loss
H0-6LO00ON He 1.1 dit

52 DIMENSION MEASUREMENT

The following uncertainties apply 10 the dimension measurements:

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

53 VALIDATION MEASUREMENT

The gurdelines outlined m the IEEE 1525, FCC KDBEs, CENELEC EN3O361 and CEFIEC 62209
standards were followed to generate the measurement uncerlainty for validalion measurements,

Pope: 3712

Ty hocuoren choall rent te el sil socapd i il o () part wilsomd ihe sriftps qreeenl g/ AT
T (nifirmsimiiiean comitv st haredn |5 e el wnly for ther prarpsese Jow wlieholi s smdivsd el ol 40 mat (ra
Bar rdipwwmd tab wevoader o pnnt weBinciiir worthten gl of AT

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS16S0961011E V2

Page 119 of 186

SAR REFERENCE DIPOLE CALIBRATION REPORT Rl ARSI 2ASSATLA

Secan Volume Expanded Uncertainty

1 B 203 %
| 10 B 20.1 %
6 CALIBRATION MEASUREMENT RESULTS
6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOQUTD

Frequancy. MiHz
Bl

120 740 el B0 b1 1)

511

Il'
4~
Freguency (MHz) Return Loss (dB) Requirement (dB) Impedance
750) -2, 20 -2 54702130
6.2 RETTRN LOSS AND IMPEDANCE IN BODY LIOUTD

Fisguery. MMz
F&0 Ted Tl L] B0 851
, F ' 1 s

i1 @

250~

275-
-
Frequency (MHz) Return Loss (dB) Requirement (d ) Impedance
750 -22.98 =20 50.7 80 +7.050
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6.3 MECHANICAL DIMENSIONS

Frequency MWHz Lmm h mm d mm
required measured requined measuned required measursd

300 A20.0 21 %, 2500 £1 He LTSRS

ns0 001 % 1667 +1 % E35£1%

750 176051 %, PASS 100041 He PASS RIS PASS
BaL 161021 %, Ba.8s1 ™ 3521

00 148.0 #1 %. 833fl%N 3621%
1450 R9.1 £1 % 51711 R ezl W
1500 A0S 21 W 0041 % 3.611%
1Ean To.041 W A5, 741 W 3641 %W
1750 752 +1%. ALS 21 % 5418
1800 TEO£1% 171 % F64]1 4%
1900 B&.0 +1 %, Ja5:1% ENES RS
1950 B6.3 21 3458l W F62l %
20040 4.5 +1 W 3751 % ER-E SR
2100 BLOE1 ™ 5711l % &Ll
2304 55521% 26l % A6l %
250 1541 3002l % 3621l%
2600 485 1N 28.8 &1 % 1621
3000 4151 % J5.0El = 3pil%
3500 7.1 % 264921 % 16215%
3T 3.7+ % 6481 % 36l

7 VALIDATION MEASUREMENT

The TEEE Si1d, 1528, FOC KDBs and CEVIFC 62209 standards state that the svstem validation
measurements must be performed using a reference dipole meeting the fore mentioned retum loss
and mechanical dimension requirements. The validation measurement must be perfommed against o
liguid filled fat phantom, with the phantom constructed as outlined i the fore mentioned standards.
Per the standards. the dipole shall be positioned below the bottom ol the phantom. with the dipole
length centered and parallel (o the longest dimension of the Ml phanton, with the op surlace of the
dipole @t the described distance from the bottom surfuce of the phantom.

7.0 HEAD LIQUID MEASUREMEN'T

F'“:::"" Relative permittivity [£] Conductivity o] 5/m
mequired mieasured riquired measured
e 45325 % AT 25 5%
L LES LR DHET25%
Pope: 712
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750 1.5 25% PASS 0.89 45% PASE
235 A1.545% 090 +5 %
o A15 £5% 0a7+5%
1450 40,5 5% 1.2025%
1500 ADA E5 % 123 15%
1540 AD2 £5 % 13145%
1750 A0 £5% LIT25%
1800 40.0 25 % 140 5%
1504 A0 25 % 1LA0 25 %
1950 A0LD 45 W 1,00 25
2000 ADLD £5 % LA0+5 %
2100 BB H 145 25 %,
2300 38525 1.6725%
2450 3BT 5% LA0 25 %
2600 0.0 £59 19625 %
000 IBEE5 0 2A025%
3500 379 15% 291 5%

7.2 SARMEASUREMENT RESULT WITH HEAD LIQUID

The IFEL Std, 1528 and CENIEC 62200 siandards state that the system validation megsirements
should produce the SAR values shown below (for phantom thickness of 2 mm). within the
uncertninty for the svstem validation,  All SAR values are normalized 1o 1 W forward power. In
bracket, the measured SAR is given with the used inpul power.

Eoltware OPENSAR V3

Phemto SN 2000 SANTI

Frobe SN 1811 EPFI22

[y Heenl Loguid Vabees, eps’ 41 % sigma 0,90

Dnstange between dipole cenfer and liguid

15.0 pim

Area sean resolution

=8 /dy=8mm

Loon Seun Resolution

dy=Emm/idyv=8m/de=Smm

Frequency 750 MH
Input poswer 20 dBm
Ligud Temperatuse ATE
Lab Temperature 21
Lab Humidity 450,
F
":H'“!“‘" 1 g SAR {W/ kg W] 10 g SAR (W kg/w]
required msasured required imsasured

300 285 184

LETH .58 3.4

TS0 843 B.A8 (0.B5) 555 5.64 (0.56)

Page: 8712
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B35 9.56 6.22
400 108 699
1450 L 16
1500 05 168
1590 34,2 184
1750 36,4 193 |
1800 B4 201
1900 9.7 0.5
1550 A5 209
2000 a11 11
2100 436 218
2300 48.7 133
2450 524 24
2600 553 246
3000 63.8 15.7
3500 671 25
\
NI
e
T St NI TETETT
NN RS SEE
= | s | | =
e T L o W -_ll-'_:I ([ IR -0 A i ]
7.3 BODY LIQUID MEASUREMENT
F"Er:‘;:_r:"“' Relative permittivity (&) Conductivity o] 5/m
required measured required measured
150 619 45% 0.80 £5 %
i) 58.2 +5 % 09245%
450 56.7 £5 % 094 £5%
750 55.5 £5 % PASS 0,96 £5% PASS
A 552 #5% 0.97 25%
] 55.0 £5 % 1.05155%
915 5505 % 1.0615%
Page: 912
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1450 51,045 W 13045 %
lalo B3R I5H 1.40 45 %
1 R0 B35 % 152 455
19010 Lk B 152 4+5%
2000 53.3£5% L5Z15%
2100 53225 % 1,62 £5%
2450 54,750 1.95 £5 %
2600 SL5 254 11615%
A0 STD:S% 2TIE5T
JS(0) 5131545 131:5%
5200 A9 0210 % 530410%
300 4B9£10% 542 2105
sS40 48,7 £10 % 553 +10%
300 A4B.6 10 % 565 2105
Sl 485 =10% 577 £10%
SO0 487 =10 % L ES T Y

T4 SAR MEASURFEMENT RESULT WITH BODY LIQLID

Software DPENSAR V4
Phamtom SN 20N SANTI
Broba SN 1811 EPGI20
Loiuaned Fody Liguid YVulues eps'~ 56,3 sigma ' 092
Distance between dipale center and howd 150 mm
Areq scan resolulon dy=Emmidy=Emm
Zoon Scan Resolutian dse= B dy=Bm/de=S5nun
Fraguency T30 Mz
Inpik power 20 dBm
Liguid Tempernture 2140
Lab Temperature 21 *C
Lab Hom sdity 35%
Fi
"*:f:"w L g SAR W/ kg/w) 10 SAR (W/kg/W)
measures measured
750 4.53 (0.85) 5.75 |0.57)
Poges 112
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izt

i
i |
A o | | I 11]‘" |
P TRENEERES NN
e - - - : 46 H & 18 3 O N A
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8 LIST OF EQUIPNMENT

Descrption | Model —_[entiiention No.| ¢y o e [ “ e

SAM Phantom MVG SN-20/09-SAMTA :‘::'I'L‘:f;‘“'d“ Pl ﬁﬂféﬁ” ve. =l

COMOSAR TestBench|  Version 3 NA :‘:ﬁf‘;ﬁ” Lol :";:'Sf;gﬂ No- call
Netwark Analyzer | RN002 % BEMWarz | syqnn1a2 02r013 02/2016
Callpers Carrera CALIPER-1 1274013 122018
Relerence Probe MG EFG12Z SN 18/11 1072014 12 E
Multimeter Keithley 2000 1186656 1212013 122016
Signal Gerarator Agilent E44380C MY4507 0589 12r2013 122016

Amplities Aethersamm SN 046 Eﬂ;[‘“r‘"‘hfgg’igﬂm“ ::E’ﬁﬂ:ﬁfﬂﬁ;?
Fower Meter HP E4418A US38261458 122013 1212016
Power Sensor HP ECP-E26A LIS37181460 1212013 1262016

Directional Coupler | Narda 4216-20 01386 ﬁ”&eéﬁffmpﬂﬁ“ Eﬁﬁg:%ﬁ;g’
Li’;";ﬁg’:ﬂi;’? Cantral Compzry 14-661-0 BI2072 Ar2015
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Sumimary:

This doeument presents the method and results from an sceredited SAR reference dipole calibraton
performed in MVG USA osing the COMOSAR test bench. All calibration results are tmeeable to

naticnsl metrology Institutions
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1 INTRODUCTION

This document contams a summary of the reguirements set forth by the ITEEE 1328, FCC KDBs and

CEVIEC 62209 standards [or reference dipoles used for SAR measuremen! system validations and
the measurements that were performed to verily that the product complies with the fore mentioned

standuards.
. DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 835 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID835
Serial Number SN 0%/15 DIP DGB35-358
Product Condition (new / used) | New

A vearly ealibration interval is recommended.

3 PRODUCT DESCRIPTION

£l iENE 0 TIE

MVG's COMOSAR Validation Dipoles are built m accordance to the IEEE 1528, FCC KDDBs and
CEVIEC 62209 standards. The product is designed lor use with the COMOS AR test bench only.

Figure 1 - MG COMOSAR Falidation Dipole
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4 MEASUREMENT METHOD

The [EEE 1528 FCC KDBs and CEVIEC 62209 standards provide requirements for reference
dipoles used for system validation measurements. The following mensipements were performed 10
verily that the product complics with the fore mentoned standards,

4.1 RETURN 1.0OSS REQUIREMENTS

The dipole used for SAR sysiem validation measorements and checks must have a returm loss of =20
dBt or better, The retum loss micasurermént shall be perlomned against a liquid filled Nlat phantom,
with 1he plentom constucted as ouilined in the fore mentioned siandords,

4.2 MECHANICAL REQUIREMENTS

The IEEE Std. 15328 wnd CEVIEC 62209 standards specifv the mechunienl componems and
dimensions ol the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent,  The COMOSAR test bench emplovs o 2 mm phantom shell thickoess therelore the
dipoles sald for use with the COMOSAR fest bench comply with the requiremeants st Rorth For a 2
mm phantom shell thickngss.

5 MEASUREMENT UNCERTAINTY

All npcertainties listed below represent an expanded uncertainty expressed at approximately the 95%,
conlidence level using a covernge etor of k=2 troceable to the Internationally Accepred Guides 1o
Measurement Uncertuinly,

51 RETURN 1LOSS

The [ollowing unceriainlics apply [o Lhe relum loss measurément;

Frequency hand Expanded Uncertainty on Retuim Luoss
AH-6000M 0.1 d8

5.2 DIMENSION MEASIREMENT

The following uncertainties apply to the dimension maasurements:

Length (mum) Expanded Uncertainty on Length
3-300 0,05 mm

53 NALIDATION MEASURFMENT

The gurdelines outlmed in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CEVIEC 62209
standards were followed to generate the measurement uncertanty Tor validation measuraments,

Pazges 312
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Sean Volume Expanded Uncertainty

lg 20.3 %
g 20.1 %
i  CALIBRATION MEASUREMENT RESULTS
6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID
Fiagancy, bH:
i B0 TR0 W0 B0 MM @en @A o 2
1
15
-
L
[ e
an- R
.
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
His -42.72 -20 50.7 6+ 030
.2 RETURN LOSS AND IMPEDANCE [N BODY LIQUID
Fraquancy, MHE
= 7El BN EN B0 BED M0 S0 W0 9K
50-
TAnG-
. 135~
= 50~
= qrs-
21 0-
=0-
75
w0
Frequency (Milz) Return Loss (dB) Requirement (d13) Impedance
533 -24.4) 20 45301+ 3790
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.3 MECHANICAL DIMENSIONS

Frequency MHz L mami h mm o mm
reulned measuned required mensured required mensured

300 A20.0 21 B 250041 % 63541 W
Ash 280,021 5 166.7 £1 %, B3d5+1 %

750 TTRD2] T 0021 % Bd5z1W

B3N 161021 % PASS E9.E 21 PASS ECTIEM PASS
200 129.0=1 W R33N % 36zl R

1350 BE.121% E1721 % 1521 W

1504 RO.52z1% 02 EEL N

1640 9021 % 45,721 % 162l %

1750 75,421 % 41921 % 16410,

1800 T20=1% dLT 1% 3631 %,

1900 68,021 % 38.521% 3621 %M,

1850 B6.3=1% 3B5t1% 3.6 %1 5.

2000 64521 375214 361N,

2100 61,021 % A5.7# % 1.6 31 %,

2300 55,521 % J2E621% 3531 %

2450 51,541 % 304 1% 3.6.31 %,

2600 AELS =1 % 28821% 16:1%,

3000 A1521% 25,0 %1 % 3611%,

3500 701 % 264 21 % JEtl%

3700 30741 5 26.4 £1 % EXIEIR

7 VALIDATION MEASUREMENT

The 1EEE Sid. 1528, FOC KDBs and CEFIEC 62209 standards state that the system validation
measurements nusi be performed using a reference dipole meeting the fore mentioned return loss
and mechanical dimension requirements.  The validation messurement must be performed against a
ligquid filled Mat phantom, with the phantom constructed as outlined in the fore mentioned standards,
Per the standards, the dipole shall be positioned helow the bottom of the phimuom. with the dipole
length centered and parallel to the longest dimension of the Nat phantom, with the top swrface of the

dipole at the desenbed distance from the bottom surfice of the phutom,

7.1

HEAD LIOUID MEASUREMENT

f “M‘“::‘" Ralative pormittivity (7] Conducthity (] 5/m
riequined MU requined measiired
Do A5 3 45% 087+55%
a50 A1545% 087 +5%
Pager 712
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750 118 :5% ORFES N
B35 1.5:25% PASS 030 £5 W PASS
ong 415 45% 0575 %
1450 05i5% 1.30£5%
1500 0.4 5% 13345%
1640 A02 15% 13145 %
1750 A0.1°15 % LITES W
1800 and 5% 14015 %
1300 A0WD 15 % 1A0£5 W
15350 A0 5% LA0 x5 W
2000 A00 5 W 14045 %
2100 3598 5% 1A915%
2300 3.5 45 LE7£5%
2450 59.215% L5 W
2600 35.025% L9096 £5%
2000 385 15% 20015
3500 79459 2,91 £5 %

72 SAR MEASUREMENT RESULT WITH HEAD LIQLUTD

The TEEE Std. 1528 and CEIIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (For phantomy thickness of 2 mim), within the

uncertamty for the svstem validation,

All SAR walues are nommubized to 1| W forward power. In

bracket, the measured SAR is given with the used inpul power,

Soltware OFENSAR V4
Phanlom Sk 200 SAMT
Frobe SN 1811 EPGI22
Laguidl Hesdl Liguie Values: ops” 431 sipma 0,93
[nstance berween dipole center and lgued 15,0 mm
Aren soan reselution o= Binm/dy=<Bmm
Loan Scan Resoluion dx=8mm/dv=2midr=Smm
Freguency B35 Mz
I pawer 20 dBm
Ly Temperature 215
Lab Temperature 215C
Lah Humdity 455,
oy 1 g SAR (W/ka/W) 10 SAR (W/kg/W]
requined meaiuned required mieasu red

300 1,85 184

LLTh] A58 206

750 AL 555
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e 9.56 9,53 |0.95) B2 6.20 [0.62)
800 108 6939 |
1450 49 16
1500 305 16.8
1840 34,2 184
1750 364 153
1800 g4 w01
1900 39.7 0.5
1950 A0S 05
2000 AL1 211
200 436 1a
2 ART 233
2450 524 A
2600 55.3 ME
3000 618 57
3500 &7.1 25

Gl

:
= \_,,\: QimICmND 3|
iy WIS RONEHTE]
W= 3 o \“'..._‘ i
Mt | |
1 W B I | I3 44 IIT?‘"-‘-I i i
| T ihed T e “TER]
7.3 BODY LIOUID MEASUREMENT
F"::"'" Relative permittivity (6] Conductivity (o) Sfm
requilned meaiurned required i Egu red
156 £1.9 45 % 0,80 £5 5%
Ak 58.2 15 % 0,92 45 %
450 CET 5% 0,549 5 5
750 S5.545% 0,96 £5 %
B35 E52 45 PASS 097 +59 PASE
Q00 55045 % 1,005 £5 %
915 S5.045% 10625 %

Page: Wi2

Thekn closnond ehall ot b repodweed escopd in ] e by part, withowr (e weibien approwal aff M
Thvat [y frmunticon comtoireed herel L fo be waed only o tlie paoposse for whitel 0 G mabmilited cond 19 mof o
e pelinmed ap il or ey v Teowd wrdithen rggpanoved of WY

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS16S0961011E V2 Page 135 of 186

SAR REFFRENCE DIPOLE CALIBRATION REPORT kal: ACRIZ R ZEATU.A
1450 S400 25 % 13045%
I6li 53835% 1.A0%5 4
1800 LT E AT 152454
(EUATH] 53.345% 152 +5 %
200010 LEEFTA 1.52£5 %
2100 532 45% 1,62 45 %
2450 52.745% 19525 %
20 525 45% 11645 %
E{L I 520 15% 27345%
3500 51.345% 331 45%
5200 45,0110 % 5.30210%
3300 452+10% 542 =10%
S400 RE.7210% 5E3si0%
S500 A6 +10 % 5.65 #1001 %
So ABS 210 %, 577 +10%
SRO0 4B.2+10% 600210 %

74  SAR MEASUREMENT RESULT WITH BODY TIOUID

Software OPENSAR V4
Phaniom SN 2000 SAMTL
Probe SN IR EPGID
Loaguned Boddy Lupod Values eps 33 8 igmu 0098
[hstance betwesn dipolé center and ligud 150 mm
Area scan resolution di=Himm/dv=8mm
Foon Sean Resoldion dae=Emmidy *Bm/dr~Smm
Freguency 835 MHz
It povwer 201 dBm
Lo T emperaiire il ) 4
Leb Temperature b i
Lab Humdity 45 %
-~ 1 g SAR [W/kg/ W) 10 g SAR W/ kg/W)
measired mensured
Bas 4,44 ,24) 250,67
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LIST OF EQUIPMENT

Equipmen! Summary Sheel

g‘&ﬁm _ Mmmw:r't Identification N, . Bnm:nm Next r_l'}i::r-ﬂun

SAM Prantorm MVG SN-20/06-SAMT1 Emf—;"- i g s kg r3‘ﬂ"|

COMOSAR Test Berch|  Version 3 NA ;f:::j’uaéﬁ"' Negcal ﬂ:jl’f:f" No  cal
Netwark Analyzer | Fhoce & Schwarz SN100132 0212013 0212016
Calipers Carrera CALIPER-O1 1212013 12206
Reference Probe MVEG EPG122 SN 18M1 1042014 10215
Multimeter Kethiey 2000 1188656 122013 122016
Sigl'lal Generator Agilent E44380 MY 4907 0581 122013 121216

Amplifier Asthereomm Sh 045 f;z?rarjt:‘g:‘f:’egﬁﬁ;f E:T_'E’f.ifﬂéfiﬁﬂ&"eﬁ’
Power Meter HP E44184 LUS36261408 1212013 1212016
Fower Sensof HF ECP-E25A Usar181460 122013 122G

Directional Coupler | Narda 4218.20 01288 E&“’E‘,ﬁfﬁfﬁﬁﬁ ':;:?_m&e;‘:ffeﬂ”;f
L‘:ﬂﬁﬁ'gﬂﬁ Cortrol Gompary 14-681-9 812012 812015
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CHINA
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This dotument presents the method and results from an accredited SAR reference dipole calibration
perfommed m MVG USA using the COMOSAR test bench. All calibrabion results are triceable 1o |
rs el metrology insttutions
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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 measuraments that were performed to verify that the product complies with the fore mentioned

standards.
F 4 DEVICE UNDER TEST
Device Under Test
Device Type | COMOSAR 1800 MHz REFERENCE DIPOLE.
Manufucturer 11 A L N
Muodel SIDIE00
Serial Number SN 0/15 DIP 1G300-360
Product Condition (new / used) | New

A vearly calibration interval is recommended.

3 PRODUCT DESCRIFTION

3.1 GENERAL INFORMATION

MVGs COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product 1s designed lor use with the COMOS AR test bench anly,

Figure 1 - MG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The TEEE 1528, FCC KDBs and CEVIEC 62209 standards provide requirements for relerence
dipoles used for svstem validation measurements. The [ollowing measurements were performed to
verily that the product complies with the fore mentioned standards,

41 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measirements and checks must have a retum loss of -20
dB or hetter. The return loss measurement shall be perfomed agamst a ligmd filled flat phantom,
with the phintom constucted as outlined in the fore mentioned standards,

AMENTS

The IEEE Std. 1528 and CEVIEC 62209 stundards specily the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent,  The COMOSAR test beneh emplovs a 2 mim phanmtom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements st forth for a 2
mm phantom shell thickness,

5 MEASUREMENT UNCERTAINTY

Al uncertmnties listed below represent an expanded uneertamty expressed ai approxmmaiely e 95%,
gonlidence level using 4 coverage luoor of k=2 traceable to the Intematiopally Accepted Guides to
Measurement Uncerininly,

3.1 RETURN LOSS

The lnllowing uncertainlics apply [0 The relum loss meéasurement:

| Frequency hand Expanded Uncertainty on Return Loss

' A00-6000M T 01dB

52 DIMENSION MEASTTREMENT

The Following uncertainties apply 1o the dimension messurernents:
I ] Lengili (mum) E:pnmlﬁl Unc{-riniﬂl;n' on Lﬂl.ﬂ__ili
| 3300 0,05 mm

5.3 VALIDATION MEASUREMENT

The guidelines outlined in the [EEE 1328, FCC KDBHs, CENELEC EN3U361 and CEVIEC 62204
standards were followed w generale the measurement unceramty lor validation measurements,

Fager 342
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Sean Volume Expanded 1 Incertainty

= b |  203%

g
g

20.1 "

6  CALIBRATION MEASUREMENT RESULTS
6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOUTD

Fregeicy, Wiy
Fi b 1D 1780 1RM 1820 1L 1R 1530

1aon

1T

| Frequency (MHz) | Retum Loss (dB) | Requirement (dB) | Impedance
485Q-20jQ

1800} | -31.91 _ -20

£.2 RETURN LOSS AND IMPEDANCE [N BODY LIOUID

Fiacuency, Milz
1Ma 172 TR TR 78D 10D e mda  1Esp 1EEn 1500

]h‘:q!J.il‘E‘.!l__l_;I.ll‘_{l-!_l.ﬂ- _-__Imp_i_.:danv_
4870 -7.0j0

_ Return Loss (dB)
2295 -20

Frequency (MHz)
[ 1200

Page: 6712
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6.3 MECHANICAL DIMENSIONS

|: Freguency MHz Lmm 2| hmm o mm
required measured required | measured required measured
T 00 % | | zsposime | B35 % 3
150 200031 % | 1es7eiw | 835815
750 176,041 % | moonim | 63581 %
R3S 161021 % | mRegu% | 3641 %
300 B 145021 % | B3ass | | AsuR
— .ﬂﬁ;_ = _B_;T;;'h A _...:,_- ;.Tua: __.._ — --“3;-;1_'?; =
r 1500 YT | soostm | | 3esw |
1540 79,01 % | esTa% | 16315,
1750 TE241% | agax | Afe1%,
1800 F2.051% PASS | migaise | OASS 1621%, PASS
1800 BE.021 % w|sas | 3641%,
1950 66321 % /5% | 36214
2000 6.521% | Wsuw | 3611%,
2100 G1.021% | 37w | 161,
2300 55521 % | 3eun | 16315,
2450 51,541 % nde1n | ERTS R
600 185 21 % [ zssu= | 3EHN
3000 AL5=1% | [monw | 3631%,
3500 3.0 2EA3LE | 361
3700 3,781 % | 26A21% 16:1%

7 VALIDATION MEASUREMENT

The IEEE Sid. 1528, FCC KDBs and CEVIEC 62209 standards state that the system wvalidation
measurements must be performed using a reference dipole meeting the fore mentioned return loss
and mechamical dimension requirements.  The validation measurement must be performed against 4
liguid flled fiat phantom, with the phantom constructed as outlined in the fore mentioned standards,
Per the standards, the dipole shall be positioned helow the bottomn of the phantom. with the dipole
length centered and parallel to the longest dimension of the Mat phantom. with the wp swiiee of the
dipole at the described distance from the bottom surface of the phantom.

5 | cAD LTTD ME MENT
"‘n;",'.'l_.':"" Relative permittivity (&) Conductivity (o] 5/m
) T e T
| 300 A5335% 087 5%
AN R b _
| 450 assw | U
Page-¥i2
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750 A1.8 £5% 0Ea5%
a3s S 5% | nmossw
900 a1.525% 097 15%
1450 A0.5 5% 1205 %
1500 a0.4 5% | 1I315%
1640 402 +5% | 1315%
1750 A0, 45 % | 13745%
1800 ADD 15% PASS | 14025% PASS
1%00 | tomis% | T1a015% |
1550 A0 5% LADES
2000 | aogasw | 140 5%
2100 306 £5% 143 45%
2300 395 15% 16745%
2450 38,2 £5% 10045 %
0 | l05s% | - 19615% |
3000 W525% 24025%
3500 | Tsss% | | 2mas% |
72 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The [EEE Sl 1528 and CEVIEC 62209 standards state thatl the svsiem validation measurcments
phould produce the SAR values shown helow (For phamtom thickness of 2 mm), within the
mncertamty for the svstem validaion. ALl SAR values are nomulized to 1 W Lorward power. In
bruckel, the measured SAR is given wilh the used inpul power,

Software OPENSAR V4
Phianlgm Sl 2009 SANTI
Fritre A SIRALEPGTEE
Liguid Head Liquid Values: cps™ 410 sigmn 139
[nsiance between dipole center and hgud 1010 mm
Aren scan resolution = Emm idy<Smm
Zoan Sean Resolution de=Smm/dy=Bm/dz=Smm
Freguency 1RG0 MHz
Inpul pover i
| Lagpidl Tempermture g
Lah Ten 21
Lath Humidiwe 45 %
i g 1.g SAR (W/ke/W) 10 g SAR (W/kg/W]
requined measured reguired measured .
300 285 [ 184
450 L5E [ a0
| 750 849 11
Page: 812
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e . e | | &2 i

a0 ' 10,8 } .99 :

1450 28 | 16 [

1500 ans | 168 :
. _'3_13_1- 1 e | |
1750 36.4 [ 12,3 [

1800 g4 | 3756 [3.76) | 20.1 | 022 (2.02) :

1300 19,7 i [ s | |

1% w5 | 03 |
2000 411 ] 11 :

2100 436 | 19 |

- 2300 &y | 233 | |
2450 52.4 1. 24 [

2600 553 | M6 I

3000 638 | 257 i

3500 7.1 5 !

L I I
IRRENAEDNEEERED
Bl I |
¥ i bl i i P i i b e i B
T, .\.L 1] |
3 2 \\{-“ i
|
i e
ik 4 w g I.I LU I
7.3 BODY LIQUID MEASUREMENT
F":::"" Relative permittivity (&) Conductity (o) Sfm |
requined l vy eI —— |
150 | e1os% 0,80 45 % i
300 58.245% | 092 +55% |
450 | seris% | 09425 % i
750 s5545% | 0.9645 % |
B35 55.245% | 0.9745% |
00 S55045% | 1.05+5% :
915 S50 45% 105455 [

Page: 12
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| 1450 54,045 % 130455
1611 S3815% 1,40 £5 %
1500 533 45% PASS L5ZE5% PASS
1900 533 45% 15245 %
2000 533 45% 152 £5%
2100 S3715% T
24350 EIT45% 15545 %
2600 | sasasy 20615%
30010 520459 27345%
3500 51.315% | 33125%
200 Moo | gapstou
300 ABS £10% 542 10'%
401 ABT 210% 553 +10%
S50} ARG £10% 565 £10%
S0 AR5 £10-% 577 xi0%
RO AB2+10% 600 =10%
74 SAR MEASUREMENT RESULT i
[ Saftwore OPENSAR V4
Phantgm SN 20000 SAMT
Probe S 1811 BERG122
H L | Body Liqmd Values eps 330 signm . 152
[hstance beétweon dipole centerand ligusd 1610 wrm
ren scan resolution dlse=Rinm /dy=Ritim
Zouon Scan Resoldion che=Bmmidy <Bm/dz-Smm
Frequency | 1800 Milz — —
Inma power 2 dBm
Liguid Tempetuture iy — —
Ll Temperature L g
Lub Humadity a5,
o 18 SAR (W/kg/W) 10 SAR (W/lag/W]
measured measured
[ w0 | aeem 06 2.6
Fage: 112
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' & 1

"’( !

| 11 | 1
500 . .
| | | | |
Bn _L\. | £ i L
x [ | |
F 10— 1 . .
| | | |
pane’ | | | |
= =t [
i 12 MR %
i e L%
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8 LIST OF EQUIPMENT

Equipment Summary Sheel

" | : -I : o A T | = .
Decription | - Model - |Wentiteation o ¢t ucon e | Date

SAM Prartom MVG SN-20/05-SAMT1 E’ﬁ:;d- i ﬂ{ﬁ‘g‘_‘- e r;E"I

COMOSAR Test Benichl  Versian 3 NA Eﬂ;‘;‘f- Nacal g:ﬂzﬂ No  cal
Natwark Analy2er P Zﬂ'vﬁnchwﬁrz SN100132 023 | 022016
Calipars - :;_an_m —i_:hEE;n:— ‘ 12.!_24;3 12;'2;-:6
Felererce Prsbe MvE EPG122 SN 1811 102014 1042015
 Mubimeter | Keithiey 200 | qisess | 42013 |h 122016
Signal Generator | Aglert E4438C | MY49070581 22013 | 1202016

Amplifier | jotecons |  =higas i&“ﬁfﬁfﬁﬁﬁ:ﬂﬁ_’ﬁfﬂ:? EE:L‘:‘EE’-
Power Meter HP E447184 LUS36261498 1212013 | 1212016
Power Sersor HP ECP-E264 USaT181480 1212013 | 12/2016

Directional Coupler | Narda 4216-20 01386 Eﬁmﬁﬁmﬁmiﬁfrﬂﬁggﬁﬁﬁ
Lﬂ"ﬂ‘ﬁﬁ' gr:':r’ Cortrol Compary 11-661-3 A/2012 : B/2075

Page: 12112

Tind ko it ot vt s pepiontic il wucepd ol oo iy ot wndidhoir e v iy sarcrvnl af A1
Thver Ingfrmatizns costtamen heredn o fo b meed ondy Jor i puspssse for whicd if Lo subwalited o is it i
B relinsecd ant wolvodle o Pt wlilemaad weeitnesl apgaervad of WG

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS16S0961011E V2 Page 150 of 186

SAR Reference Dipole Calibration Report

Rel : ACR92.6.15.8ATUA

WALTEK SERVICES (SHENZHEN) CO., LTD
1/F., FUKANGTAI BUILDING, WEST BAIMA ROAD,
SONGGANG STREET
BAOAN DISTRICT, SHENZHEN GUANGDONG 518105,
CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1900 MHZ
SERIAL NO.: SN 0%/15 DIP 1G9(M-361

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

_— —_—
:C‘ .5 [accreEDiTED!
O T T M— "
03/16/2015

Erimmary:

This decument presents the method and results from an accredined SAR reference dipele calibratien
performed m MVG TSA uwsing the COMOSAR test bench.  All calibration resulls are traceable o
naticnn] metrology imstitutions
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Nime Functian Date Signiinre
Prepared by : Jéréme LUC Product Manager 4272015 ;j'ﬁls
Checked by Jérdme LUC Product Manager 422015 :j-;f
Approved by Kim RUTKOWSKI Quality Manager 422013 2ipt i

Cusiomer Name
: Waltek Services
h 4
Lhistribuition (Shenzben) Co.. |1
[sspe Date Medifications
A 4/2/2013 Initial release
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1 INTRODUCTION

This document contams a summary of the requirements set forth by the TEEE 1328, FCC KDBs and
CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations and

the measurements that were perdformed to verily that the product complics with the fore mentioned

standuards,
2 DEVICE UNDER TEST
Device Under Tesl
Device Tvpe COMOSAR 1900 MHz REFERENCE DIPOLE
Manufacturer MVG
Muodel SID1900
Serial Number SN 09135 DIF 1G900-361
Product Condition (new / used) | New

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 FENE FORMATION

MVG's COMOSAR Validation Dhpoles are built m accordance to the IEEE 1528, FCC KDDBs and
CEVIEC 62209 standards. The product is designed lor use with the COMOSAR test bench only.

Figure 1 - M VG COMOSAR Validation Dipale

Page:4/12
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4 MEASUREMENT METHOD

The [EEE 1528 FCC KDBs and CEVIEC 62209 standards provide requirements for reference
dipoles used for system validation measurements. The following mensipements were performed 10
verily that the product complics with the fore mentoned standards,

4.1 RETURN 1.0OSS REQUIREMENTS

The dipole used for SAR sysiem validation measorements and checks must have a returm loss of =20
dBt or better, The retum loss micasurerménl shall be perlomned against a liquid filled Nlat phantom,
with 1he plentom constucted as ouilined in the fore mentioned siandords,

4.2 MECHANICAL REQUIREMENTS

The IEEE Std. 15328 wnd CEVIEC 62209 siandards specifv the mechunienl componems and
dimensions ol the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent,  The COMOSAR test bench employs o 2 mm phantom shell thickoess therelore the
dipoles sald for use with the COMOSAR test bench comply with the requirements st Rarth For a 2
mm phantom shell thickngss.

5 MEASUREMENT UNCERTAINTY

All nncertainties listed below represent an expanded uncertaiy expressed at approximately the 95%,
conlidence level using a covernge etor of k=2, troceable to the Internationally Accepred Guides 1o
Measurement Uncertuinly,

5.1 REIURN 1LOSS

The [ollowing unceriainlics apply [o Lhe relum loss measurément;

Frequency hand Expanded Uncertainty on Retuim Luoss
AH-6000M 0.1 d8

5.2 DIMENSION MEASIREMENT

The following uncertainties apply to the dimension maasurements:

Length (mum) Expanded Uncertainty on Length
3-300 0,05 mm

53 NALIDATION MEASURFMENT

The gurdelines outlmed in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CEVIEC 62209
standards were followed to generate the measurement uncertanty Tor validation measuraments,

Pazges 312
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Sean Volume Expanded Uncertainty

lg 20,3 %

10g 20.1 %

i  CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Faguiney, MHz
VR0 VBTl LS =28 VB0 150 150 1240 &0 V5an 200

511

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

1900 3377 =20 49.9 02 - 2.0 j0

.2 RETURN LOSS AND IMPEDANCE [N BODY LIOUID

Famguency, b
| B LEzD 180 ] ] 1530 1500 150 1840 %0 380 20id

Frequency (MIHz) Retnrn Loss (dB) Requirement (dB) Impedance

1900) -27.04 -20 4580 - 1.5 02
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.3 MECHANICAL DIMENSIONS

Frequency MHz L mami h mm o mm
requlred measured required measured required measured

300 A20.0 21 B 250041 % 63541

Ash 280,021 5 166.7 £1 %, E3d5+1 %

750 TTRD2] T 1IN0l % Bd5z1W

B35 161021 %% E9.B21 % 346 21 W

200 129.0=1 W R331% 3Bzl R

1350 BE.121% E1721 % 1521 W

1504 RO.52z1% 0023 % 61 W

1640 9021 % 45,721 % 16zl %

1750 75,241 % 1921 % i64l%,

1800 T20=1% dL7 1% 1631 %,

1800 68,021 % PASS 38,5219 Pass 3621 M, PASS
1850 B6.3=1% 3B521% 3615,

2000 64521 375214 361N,
2100 61,021 % ELWE SR 161 %,

2300 55,521 % J2ELLN 3611 %

2450 51,541 % 304 21 31631 %,

2600 AELS =1 % 28821% 1621%,

3000 A1521% 25021 % 3611%,

3500 701 % 264 21 % J6tl%

3700 30741 5 26.4 £1 % EXSEI R

7 VALIDATION MEASUREMENT

The 1EEE Sid. 1528, FOC KDBs and CEVIEC 62209 standards state that the system validation
measurements inusi be performed using a reference dipole meeting the fore mentioned return loss
and mechanical dimension requirements.  The validation messurement must be performed against a
liguid filled Mat phantom, with the phantom constructed as outlined in the fore mentioned standards,
Per the standards, the dipole shall be positioned helow the bottom of the phamom. with the dipole
length centered and parallel to the longest dimension of the Nat phantom, with the top surface of the
dipole at the desenbed distance from the bottom surfice of the phutom,

7.1

HEAD LIOUID MEASUREMENT

f “M‘“::‘" Ralative pormittivity (7] Conducthity (] 5/m
riequined MU requined measiired
Do A5 3 45% 087+55%
a50 A1545% 087 +5%
Pager 712
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750 118 :55% ORIES N
B35 a1.515% 030 £5 %
ong 41545% 05975 %
1450 405 3i5% 1.20£5%
1500 04 5% 13345%
1640 A02 15% 13145 %
1750 A0.1°15 % LITE5W
1800 ano 5% 140 £5 %
1300 A0 159 PASS 1045 W PASS
15350 A0 155 L0 x5 W
2000 A0.0 5 W 14045 %
2100 355 5% 149125%
2300 355459 LE7£5%
2450 59.215% LBDE5 W
2600 35.025% L96 £5%
2000 385 15% 20015
3500 79459 2,91 £5 %

72 SAR MEASUREMENT RESULT WITH HEAD LIQLTD

The TEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (For phantom thickness of 2 mim), within the

uncertamty for the svstem valudation,

All SAR wvalues are nommulized to 1| W forward power, In

bracket, the measured SAR is given with the used nputl power,

Soltware OFENSAR V4
Phanlom Sk 2000 SAaMT
Frobe SN 1811 EPG122
Laguidl Hesel Liguael Valises: ops” 409 sipma 1 43
[nstance berween dipole center and lgued 1010 mm
Aren soan reselution o= Binm/Ady=<Bmm
Loan Scan Resoluion dx=8mm/dv=3m/dr=Smm
Freguency 1900 WH 2
Iyt pawer 20 dBm
Ly Temperature 21 e
Lab Temperature 215
b Humdity 45 %
oy 1 g SAR (W/ka/W) 10 SAR (W/ke/W]
requined meaiuned required mieasu red

300 .85 184

L] A58 306

50 AL 555
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H3S 0.56 622

800 104 EE]

1450 49 16

1500 305 16.8

1840 34,2 184

1750 364 143

1800 g4 w01

1900 39.7 39,37 (3.94) 0.5 10,51 |2.08)
1950 A0S 05

2000 AL.1 211

200 436 1a

2 ART 233

2450 524 A

2600 55.3 ME

3000 618 57

3500 &7.1 25

o D T
. | | | |
L T
S o I T 1
. I 1|
. Y .
L
nia ] 1 Pt
{ I i M & B HNE N
7.3 BODY LIOUID MEASUREMENT
Fﬂ:::w Relative permittivity (&) Conducthvity (o] 5/m
requilned meaiuned regulred e Egu red
150 519 +5 % 0,80 +5 %
A 58.2 15 % 0,92 5%
450 CET 5% 0,54 +5 5%
750 55.5 45 % 0,96 +5 %
835 E53 45 % 0,97 +5 %
Qi 55.0 5 1,05 £5 %
a15 55.0 5% 1.05£5 %
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1450 5400 255 1305 %
1614 SIR15% 14045 W
1800 33N 15245 %
(EUATH] 53325 % PASS 15245 % PASS
20 LEEETA 1.52£5 %
210} 532 45% 1,62 £5 %
2450 5).715% 19525 %
26010 526 45% 11645 M
E{L I 520 15% 27355
3500 51.345% 33145%
32010 45,0110 % 5.3010%
3300 452+10% 542 =104,
S RE.7210% 553 £10%
S500 A6 +10 % 565 +101%
Ao ABS 210 %, 577 £10%
RO 4B.2+10% A.00=10%
T4 SARMEASUREMENT RESULT WTTH BODY TIQUITD
Sofware OPENSAR V4
Fhaniom _‘_i_?‘_n 20 SAMTL
Probe SN IR ERGT22
Loaguned Boady Lupud Values eps 339 sigmu 135
[hstance betwesn dipolé center and ligud 101 0 'mm
Area sean resolution A= Smm dv=Rmm
Foon Sean Resoldion dae=Emmidy *Bm/de~Smm
Freguency 1900 Mz
It povwer 201 dBm
Lo T emperaiire i ]
Leb Temperature i
Lab Hurmadity 5%
Fr
’:::‘" 1 g SAR [W/kg/W) 10 g SAR |W/ kg /W)
measured mensured
1500 ERLETER:) 20,37 |2.04)
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\T

LR 1
R \ | |13 B=f . R
1 —d— ! | |
W ||
3 \ . | T
5 - -~ .
| | |
? TTH HGE
o], - 1 =T
i 1 i o
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LIST OF EQUIPMENT

Equipmen! Summary Sheel

g‘&ﬁm _ Mmmw:r't Identification N, . Bnm:nm Next r_l'}i::r-ﬂun

SAM Prantorm MVG SN-20/06-SAMT1 Emf—;"- i g s kg r3‘ﬂ"|

COMOSAR Test Berch|  Version 3 NA ;f:::j’uaéﬁ"' Negcal ﬂ:jl’f:f" No  cal
Netwark Analyzer | Fhoce & Schwarz SN100132 0212013 0212016
Calipers Carrera CALIPER-O1 1212013 12206
Reference Probe MVEG EPG122 SN 18M1 1042014 10215
Multimeter Kethiey 2000 1188656 122013 122016
Sigl'lal Generator Agilent E44380 MY 4907 0581 122013 121216

Amplifier Asthereomm Sh 045 f;z?rarjt:‘g:‘f:’egﬁﬁ;f Eﬁﬁfﬂ:ﬁﬂﬁg
Power Meter HP E44184 LUS36261408 1212013 1212016
Fower Sensof HF ECP-E25A Usar181460 122013 122G

Directional Coupler | Narda 4218.20 01288 E&“’E‘,ﬁfﬁfﬁﬁﬁ ':;:?_m&e;‘:ffeﬂ”;f
L‘:ﬂﬁﬁ'gﬂﬁ Cortrol Gompary 14-681-9 812012 812015
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SAR Reference Dipole Calibration Report

Rel : ACR 156.12.15.SATUA

WALTEK SERVICES (SHENZHEN) CO., LTD
I/F., FUKANGTAI BUILDING, WEST BAIMA ROAD,
SONGGANG STREET
BAOAN DISTRICT. SHENZHEN GUANGDONG 518105,
CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 2600 MHZ
SERIAL NO.: SN 16/15 DIP 2G600-376

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

w7 |ACCREDITED)
LT - e ——

Calibration Date: 05/16/2015

Sunmnary:

s document presents the methad wnd results from an secredined SAR reference dipale calibration

performed m MVG USA asing the COMOSAR test bench All calibrution results are tmeeable to
mathonn | metrology (mstautions
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Nirime Funciion Dt SlEnuiure
Frepared by @ Jéereme LUC Product Manager 6/5/2015 P“f_';f;'
Checked by - Jérdme LUTC Product Mumiger 6/3/2015 fj':';ff
Approved by Kim RUTEOWSKI Cluality Manager 652013 St s

Crusiomer Name

Waltek Services

Nstrifs 3
Lhistribuition (Shenzhen) Co.. J.4d

Isstie Brate Meadifications

A G6/5/2015 Initind release

Page: 201

Th v ko watieant ahed] i by ewpuioeve oo escaps i A o iy et wybowr e wribbern agypenied af M1
Tkt ity exomatoal it dagrddi L6 1 B s il o il raripeiee ot vl i L obamaitis il 1 it s
e velinmd i wlvale o pary it irities mppeeval of AT

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS16S0961011E V2 Page 164 of 186

Fd

4

5

i

-

8

SAR REFERENCE DIPOLE CALTBRATION REPORT

Hol AR D561 205 SATLLA
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1 INTRODUCTION

This document contains a summary of the reguirements set forth by the IEEE 1328, FCC KDBs and
CEVIEC 62209 standards [or relerence dipoles used for SAR measurement system validations and

the measurements that were performed 1o verity that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Tvpe COMOSAR 2600 MHz REFERENCE DIPOLE
Manufacturer MYVG
Maodel SID2600
Serial Number SN 16/15 DIP 2G600-376
Product Condition {new | used) New

A yearly calibration interval is recommended,

3 PRODUCT DESCRIFTION

MVG's COMOSAR Validoion Dipoles are built in accordance to the [EEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product is designed for use with the COMOS AR test bench only,

Figure 1 - WG COMOSAR Validation Dipole
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4  MEASUREMENT METIHOD

The IEEE 1528, FCC KDBs and CEVIEC 62209 standards provide requrements [or relerence
dipoles used for svstem validation measurements.  The following measurements were performed 1o
vertty that the product complies with the fore mentioned standards,

4.1 RETURN 1.0OSS REQUIREMENTS

The dipole used for SAR svstem validation measurements and checks must have a return loss of =20
dBf or better,  The retim loss measirement shall be perfommed agamst a liquid filled fat phamom,
with the plentom comstuated as outlitved m the Tore mentioned standads,

4.2 MECHANICAL REQUIREMENTS

Ihe IEEE Std. 1528 and CENIEC 62209 standards specifv the mechanical components and
dimensions of the validation dipoles, with the dimensions lreguency wnd phantom shell (hickness
dependent,  The COMOSAR test bench cmplovs a0 2 o phantom shell thickness therelore the
dipoles sold for use with the COMOSAR lest bench comply with the requirements set forth For a 2
mum phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approsimately e S5%
conlidence level usimg o coverage fctor of’ k=2, traceable 1o the Infernationally Accepied Guides 1o
Measurement Lncertainiy.

31 REIURN LOSS

The Tollowing uncertnintics apply 10 the relim loss measurement:

Frequency hand Expanded Uncertainty on Refum Loss
HOHO-GO0ON T L 0.1 diB

32 DIMENSION MEASTURFEMENT

‘The following uncertainties apply o the dimension measurements:

Length (mm) Expunded Uncertainty on Length
3-300 005 mm

33 VALIDATION MEASUREMENT

The guidelines outllmed in the IEEE 1528, FCC KDBs, CENELEC EN30361 and CEVIEC 62209
standords were followed to generate the meassurement uncertaimty for validation measuréments.
Scan Volmme Expanded Uncertainty

] 2 203 %%
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10 g 20,1 "o
6 CALIBRATION MEASUREMENT RESULTS
6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Pty M

50 S T O Ea) 0 EN) R M DRED 26D

Freguency (MHz) Return Loss (dB) Requirement (dB) Impedance
2600 -29.44 =20 534040150
6.2 RETURN LOSS AND IMPEDANCE IN BODY LIOLUITD
Fiotusnicy, Ms
- i = e ] =F .'?dﬂ 200 b, = 1 250 SEED _‘E‘_&'I 2700
1l
1%
=
S
40-
5-
Freguency (Miz) Return Loss (dB) Regquirement (d1§) Impedance
2600 -449 39 =20 50,1 82+ 0.3 i82
6.3 MECHANICAL DIMENSIONS
Frequency MHz Lmm h min d mm
reqguired iU red requined imeasured rivguired mientuied
300 A20,041 % 250.0 £1 M 63521 %
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450 290041 ¥ 166,741 5 6351 W
750 176.0 21 % 1000 +1 6351
B35 161.021 8 [EFSEN EF-FE
00 149.0 1 % Bi3z1l% 361 %,
1450 RO.J1% 5171 W, EFEIL
1500 BO.S5 1% S00E1NW. 36T1R.
1640 7O.0 415 A5.7+1 % 6%,
1750 75251 % 42551% 3610,
1800 F2.021% ALT 1% I6ELM,
1900 68,021 % 39511 % 1631 %
1950 6631 % ELLS 361N
2000 GA5TIM ETE TSR 368
2100 E1.021% BTN 36N
2300 S5521% 37611% 3681 %,
2450 51541 % N4 £1% 3,68 %
2600 ARSI PASS 2RE2 W PARS 362l %, PAES
3000 41521 % 250210 361 M
3500 37,051 % 26811 % 3,611 %
3100 NI IEA L% 16115

7 VALIDATION MEASUREMENT

The IEEE Swl 15328, FCC KDBs and CEVIEC 62209 standards state that the svstem validation
measurements must be performed using a relerence dipole meeting the Tore mentioned retum loss
and mechanical dimension requirements.  The validation messurement must be performed against a
liguid filled fat phantom, with the phantom constructed as oulined in the fore mentioned standards,
Per the standards, the dipole shall be positioned below the bottom of the phantom, with the dipole
length cemered and parallel 1o the longest dimension of the Mat phamtom, with the top surface of the
dipole at the deseribed distance from the bottom surface of the phaniom.

7.1
Fr
!r:::w Relathve permittivity (/) Conductivity (o] 5/m
requined measured required measured
o 453 #5% D.BT £5%
450 4355w 087 5%
T 419 +5% D.E3£5M
B35 A1.545% 0905 %
S0 41515% 097 x5 %
1450 A0.5 25 % 130 £5 %
1500 A4 5% 1.2335%
1630 A2 5% 13125
1750 40,1 15 L7 5%
Page: 711
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1800 400355 LadEs ™
1500 A0 23 % 140 £5 W
1950 400 5% 1ADE5 W
2000 400 5% 140 £5%
100 F9HIN 14945 %
2300 ECRELE LETE5N
21450 35.735% LR £S5
2600 ECE ) PASS 196:5% PASS
3000 BEIEWH LADES W
3500 7/ 9i5% 291 25

7.2 SAR MEASUREMENT RESULT WITH HEAD LIGUID

The IEEE Std. 1528 wnd CEVIEC 62209 standards stale that the system validation measurements
should produce the SAR values shown below (for phontom thickness of 2 mm). within the
uncertainty for the system validation,  All SAR values are normalized 10 1 W forward power. [n

bracket, the measured SAR 15 given with the vsed inpul power,

Softwnre CPENSAR V4
Phantom SN 20009 SAMTT
Pidlie SNRA1 EPGI2
Laguicl Hend Liguid Values eps” 3% 2 stoma 1 93
Dhstunee between dipole centerind howd 11010 nm
Aren sean reselution the=Emm/dy=Bmm
Loan Scan Resolustian b= Symam dy < Smim/idz- Smm
Freguency 26000 M1z
Inpual pawer 21 dHm
Liuuid Temperaiure N
Lab Temperature v g
Lab Humidity 43 %
Fregue
T L& SAR W/ kg/W) 10 & SAR W/ kg/W]
requined mrasured required measu red
300 285 194
A50 A58 B
750 2.49 555
a3h 556 622
00 1n4a 699
1450 9 16
1500 ans 168
1690 a3 1E4
1758 364 133
1500 389 na
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1500 397 | 05

1950 405 09

2000 411 4

2100 436 21.5

2300 w7 13

2150 5114 i}

2600 553 55.07 |5.50) M6 74,30 (2.43)

3000 BAE 5.7

3500 67.1 5

|
F
¥ o YaN E
& N |
L]
4 12 !.l-“'rl. [0 N 1
F":::‘" Relative permittiity (2] Conductivity (o] 5/m
requlned measured required measured
156} B1915% 080 +5%
3000 SE.2 5% 0,52 15 %
450 55.7 45% 0,94 +5 5
750 55.5 15 % 0,96 15 %
%35 55.215% 0.97 5%
QUM 550 15% 1.05 £5 %
915 5025 % 1,06 +5 5
1450 540 5% 1,30 £5 %
LGl LER B4 1.0 £5 %
| 500 £1345% 152 455
19400 533 45% 151 5%
2000 53345 15245 W
2100 53.235% 1.62 +5 %
2450 517 45% 1,95 54
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2600 s25:5% | PASS 2165% PAss

RIEVH 52045 % 27315%

3500 51345% 331 25%

5200 49,0 £10 % 5.30£10%

5300 48,9 £10 % 542%10%

S0 48,7 £10% 853 410%

5500 386 £10% 5.65210%

S600 455+10% 57T£10%

S800 AB.2 £10% G.00£10%

T4  SAR MEASUREMENT RESULT WITH BODY LIOUIY

Software CPENSAR V4
Phaniom S 2008 SAMT]
Pribe SN 1811 EpG122
Laggaiel Body Liguad Vilues eps’ - 51 6ximma 221
Distance between cthpale center and lhiguid FOLO mim
Area scan resolulion = Emm dy=Hmm
Zoon Scan Resalution do=5mim/dy=Smm/dz=Fmm
Freguency 2600 MHz
Inpul povwer 20 dBim
Lagunid Tempernture Z1 "G
Lab Temperalure 21 *C
Lab Humdiy 45 %
e 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
mieasured measured
2600 5302 (530 23.66(1.37)
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8§ LIST OF EQUIPMENT

Equipment Summary Shesl

Eanigment | Mmtueturer . 1 gepgnon ] oo | Nt Calbraton

SAM Phantom MVG SN-20/0S-SAMT1 Eﬁfﬁfﬁ" e i‘::jf;‘;“ ' ““’l

COMOSAR TestBench|  Version 3 NA ;ﬁﬁf:j“ Nagal Elfmtff Mo cal
Network Analyzer | RPo0e & Scrwarz SN100132 022013 0202016
Calipers Carmera CALIPER-O1 122073 1220N6
Reference Probe MVG ERG122 SN 18M1 1042014 10215
Multimeter Kethiey 2000 1188656 122013 122016
Signal Generator Agilent E4438C MY 4207 0581 1242013 12216

Amplifier Asthercomm Shi 046 f;;“ﬁfgf?egm;? E;f_'arfg:mm"
Power Meter HP E441B4 US38261458 1202013 122018
Fower Sensor HP ECP-E2GA LUsaTie1480 1212013 122016

Directional Coupler | Narda 4216-20 01386 Eﬁmjﬂjffgﬂﬁ %f'ﬂhf;ﬁffﬂfgﬁ“
Lﬂ‘ﬁlﬁ'“&ﬁﬁ Cortrol Gompany 118619 82012 812015
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17 Re-calibration for Dipole

17.1 DIPOLE 750 (SN 09/15 DIP 0G750-357)
Return Loss and Impedance in Head liquid(Mar 3,2016)

Frequency(MHz) Return loss(dB) Requirement(dB) Impedance

750 -28.164 -20 52.9530-0.643jQ

Return loss
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Return Loss and Impedance in Body liquid(Mar 3,2016

750 -22.17 -20 49.772Q-7.497jQ
Return loss
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17.2 DIPOLE 835 (SN 09/15 DIP 0G835-358)

186

Return Loss and Impedance in Head liguid(Mar 8,2016

835 -30.227 -20 48.0Q-0.842jQ
Return loss
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Return Loss and Impedance in Body liquid(Mar 8,2016

835 -24.404
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17.3 DIPOLE 1800 (SN 09/15 DIP 1G800-360)
Return Loss and Impedance in Head liquid(Mar 15,2016

1800 -37.494 -20 48.766Q-0.248|Q
Return loss
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Return Loss and Impedance in Body liquid(Mar 15,2016

1800 -25.849
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Return loss
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17.4 DIPOLE 1900 (SN 09/15 DIP 1G900-361)
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Return Loss and Impedance in Head liquid(Mar 25,2016

1900 -31.607 -20 47.520-0.735jQ
Return loss
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Return Loss and Impedance in Body liquid(Mar 25,2016

1900 -25.967 -20 48.40-4.6jQ
Return loss
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17.5 DIPOLE 2600 (SN 16/15 DIP 2G600-376)

Return Loss and Impedance in Head liquid(Mar 28,2016

2600 -27.314 -20 53.3160Q-3.186jQ
Return loss
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Return Loss and Impedance in Body liquid(Mar 28,2016)

Frequency(MHz) Return loss(dB) Requirement(dB) Impedance
2600 -30.161 -20 50.597Q-3.015jQ
Return loss
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18 SAR System Photos

Liquid depth = 15cm
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19 Setup Photos

Left Head Cheek | “Left Head Tilt

Body-Worn(LCD UP) Body-Worn(LCD Down)
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Data mode (BOTTOM ED
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Data mode (RIGHT EDGE)

Data mode (LEFT EDGE)
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20 EUT Photos
Front side

WV 11 LRCI AT
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Back side

End of report
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