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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

5.2 Details of E.U.T.

Operation Frequency

Max. RF output power

Smart Phone
SP4514, CBP4154

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

Y376_MB_VA1
Y3764.DM.V345.US.V1.SMT.20160824

GSM/GPRS/EGPRS 850: 824~849MHz
PCS/GPRS/EGPRS 1900: 1850~1910MHz
WCDMA Band Il: 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: 32.61dBm

PCS1900: 29.85dBm

WCDMA Band Il: 22.63dBm
WCDMA Band V: 22.42dBm

LTE Band 2: 22.93dBm

LTE Band 4: 23.83dBm

LTE Band 5: 23.68dBm

LTE Band 7: 23.89dBm

LTE Band 17: 23.74dBm
WiFi(2.4G): 9.48dBm

Bluetooth: 5.91dBm

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Max.SAR: 0.74 W/Kg 1g Head SAR
0.71 W/Kg 1g Body SAR

Max Simultaneous SAR 1.11 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: 1.0dBi
WCDMA Band Il: 1.0dBi

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): 1.0dBi
Bluetooth: 1.0dBi

Technical Data Battery DC 3.7V, 1700mAh

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

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

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 iins00 / 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—
o
DAS = 9 (4w | _d [ dw
de | dm dt | pdV
DAS=chdi{
dt |,
SAR definition C}"E:
SAR = ——
P

SAR : Specific Absorption Rate
* o :Liquid conductivity

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

E”(IJ
DT =

£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 = e -
corresponds to the dimensions of 90% of an

adult head size.
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il Fl e 04 1 howetie, M, 18 e de jiterence 00 @1 1§ Dande & eolisis

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 hOIdIng the DUT does nOt have to B arction sagiviabe du tant i e svee phiimitne sendo pontrée sur e
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Front view
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Top view
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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
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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 ConvFi
Conversion factor onvrt
Diode compression point
Dcpi
Device - Frequency f
Parameter Crest factor cf
Media . p
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

_rrarnt &
VUUl o

Where V; = Compensated signal of channeli (i=x, y, z)
U; = Input signal of channel i (i=x, y, z)
cf = Crest factor of exciting field(DASY parameter)
decp; = Diode compression pofnr(DllASY parameter)

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




Reference No.: WTS16S0961020E V2 Page 13 of 187

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].

N BBt I ]

ERF - wadf ivlorencs
EEC - swdvmnce b w‘f.li‘

Figure 6.2 Front, back and side view of SAM
Figure 6.1 Close-up

side view of ERP’s

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
\FY' ~ ! 2D Probe posiions
|
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5 | Fias Bhastany
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I| Dipole

Dir.Coupler
Signal - - !
Generator b I Cable o Att1
} F';H
Att2 pmi

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 20.5 721 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; (%)
Oct 14,2016 750 head 8.48 0.0847 8.47 -0.1
Oct 14,2016 750 body 8.53 0.0824 8.24 -3.4
Sep 24,2016 835 head 9.53 0.0965 9.65 1.3
Sep 24,2016 835 body 9.44 0.0926 9.26 -1.9
Oct 13,2016 1800 head 37.56 0.3743 37.43 -0.3
Oct 13,2016 1800 body 37.91 0.3960 39.60 4.5
Sep 26,2016 1900 head 39.37 0.3927 39.27 -0.3
Sep 26,2016 1900 body 38.58 0.3686 36.86 -4.5
Oct 17,2016 2600 head 55.02 0.5315 53.15 -3.4
Oct 17,2016 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
915 415 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40

1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
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 Oct 14.2016 +5% window 39.43 — 43.58 0.855 —0.945
Measurement Value 41.64 0.89
Target Value 41.50 0.90
750 Oct 14.2016 +5% window 39.43 — 43.58 0.855 —0.945
Measurement Value 41.73 0.89
Target Value 41.50 0.90
835 Sep 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 13.2016 +5% window 38.00 — 42.00 1.33—1.47
Measurement Value 40.51 1.39
Target Value 40.00 1.40
1800 Oct 13,2016 +5% window 38.00 — 42.00 1.33 —1.47
Measurement Value 40.59 1.39
Target Value 40.00 1.40
1900 Sep 26,2016 +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 13,2016

Frequency(MHz)

Measured Date

Description

Dielectric Parameters

£r o(s/m)
Target Value 55.2 0.97
700 Oct 14.2016 +5% window 52.25 —57.75 0.922 —1.018
Measurement Value 54.19 0.98
Target Value 55.2 0.97
750 Oct 14.2016 +5% window 52.25 —57.75 0.922 —1.018
Measurement Value 54.65 0.98
Target Value 55.2 0.97
835 Sep 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 13,2016 +5% window 50.64 — 55.97 1.44 —1.60
Measurement Value 53.85 1.50
Target Value 53.30 1.52
1800 Oct 13,2016 +5% window 50.64 — 55.97 1.44 —1.60
Measurement Value 53.71 1.50
Target Value 53.30 1.52
1900 Sep 26,2016 +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: Oct 14,2016
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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
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Product Description: Dipole
Model: SID750
Test Date: Oct 14,2016
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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
W |

Vniume  adisted Indeni by
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Product Description: Dipole
Model: SID835
Test Date: Sep 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
I | | :
:. — ':.I. | o
& | - i
| me)
| c - 1) 120
| s | _'| "r'.';.,. T T : P S T T A !
I - - |
s" ‘
Y
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Product Description: Dipole
Model: SID835
Test Date: Sep 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

T Visadiaation Ea

Vnimme  fadisled Indani iy
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Product Description: Dipole
Model: SID1800
Test Date: Oct 13,2016
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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

_. lTl M

AL Vi saaid aah i in gl ead

Vniume  adiated Dndani iy

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




Reference No.: WTS16S0961020E V2 Page 31 of 187

Product Description: Dipole
Model: SID1800
Test Date: Oct 13,2016

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/Kqg) 0.209895
SAR 1g (W/Kg) 0.396029
SURFACE SAR VOLUME SAR
: o | i STt W)
=
i '
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Product Description: Dipole
Model: SID1900
Test Date: Sep 26,2016
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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

T

Vniume  adiwled Indeni iy
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Product Description: Dipole
Model: SID1900
Test Date: Sep 26,2016
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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

i

T Visadiaation S

Vniume  adisted Indanily
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Product Description: Dipole
Model: SID2600
Test Date: Oct 17,2016
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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/Kg) 0.531501

SURFACE SAR

VOLUME SAR

T !
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Product Description: Dipole
Model: SID2600
Test Date: Oct 17,2016
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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

MRITII
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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 oo
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)
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UNCERTAINTY EVALUATION FOR HANDSET SAR TEST

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

(£ %) | 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 0.49 173 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.: WTS16S0961020E V2 Page 39 of 187

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 : Sep 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 32.49 32.61 32.46 3241 29.78 29.58 29.34 29+1
GPRS 1 slots 32.42 32.51 32.33 3241 29.17 29.44 29.85 29+1
GPRS 2 slots 31.25 31.47 31.16 311 28.59 28.24 28.35 28+1
GPRS 3 slots 30.25 30.39 30.47 301 27.18 27.36 27.14 2741
GPRS 4 slots 29.35 29.78 29.14 29+1 26.35 26.59 26.35 26+1
EGPRS 1 slots 26.82 26.77 26.59 261 25.54 25.12 25.37 25+1
EGPRS 2 slots 25.36 25.34 25.21 25+1 24.58 24.69 24.21 24+1
EGPRS 3 slots 24.47 24.36 24.15 24+1 23.36 23.54 23.12 23+1
EGPRS 4 slots 23.69 23.45 23.14 23+1 22.36 22.14 22.36 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  Sunnort Max 4 downlink 4 unlink 5 workina link

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




Reference No.: WTS16S0961020E V2 Page 41 of 187

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 / 1850.2 | 1880 | 1909.8 /

GSM Voice 23.46 23.58 23.43 -9.03 20.75 | 20.55 | 20.31 -9.03
GPRS 1 slots 23.39 23.48 23.30 -9.03 20.14 | 20.41 20.82 -9.03
GPRS 2 slots 25.23 25.45 25.14 -6.02 2257 | 22.22 | 22.33 -6.02
GPRS 3 slots 25.99 26.13 26.21 -4.26 22.92 | 23.10 | 22.88 -4.26
GPRS 4 slots 26.34 26.77 26.13 -3.01 23.34 | 23.58 | 23.34 -3.01
EGPRS 1 slots 17.79 17.74 17.56 -9.03 16.51 16.09 | 16.34 -9.03
EGPRS 2 slots 19.34 19.32 19.19 -6.02 18.56 | 18.67 | 18.19 -6.02
EGPRS 3 slots 20.21 20.10 19.89 -4.26 19.10 | 19.28 | 18.86 -4.26
EGPRS 4 slots 20.68 20.44 20.13 -3.01 19.35 | 19.13 | 19.35 -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*log(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 1907. 826.

(MHz2) 1852.4 | 1880 6 / 4 836.6 | 846.6 /
RMC

12 2k 22.63 2245 | 22.14 2241 2242 | 22.38 | 22.31 22+1
HSDPA 21.40 21.07 | 21.33 2141 21.55 | 2149 | 21.39 2141
Subtest-1

HSDPA 21.36 21.25 | 21.21 2141 21.69 | 21.24 | 21.18 2141
Subtest-2

HSDPA 21.59 21.35 | 21.47 21+1 21.36 | 21.25 | 21.48 21+1
Subtest-3

HSDPA 21.58 21.69 | 21.35 2141 21.47 | 21.58 | 21.36 2141
Subtest-4

HSUPA 21.05 21.18 | 21.43 21+1 2149 | 21.44 | 21.40 21+1
Subtest-1

HSUPA 21.16 21.36 | 21.14 2141 21.38 | 21.15 | 21.24 2141
Subtest-2

HSUPA 21.47 21.36 | 21.18 21+1 21.36 | 21.14 | 21.25 21+1
Subtest-3

HSUPA 21.36 21.25 | 21.19 2141 21.21 | 21.13 | 21.17 2141
Subtest-4

HSUPA 21.12 21.24 | 21.18 2141 21.25 | 21.47 | 21.25 2141
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 | FreaMHz) | Mode | plogation | Oficet | Power (dom) | imitedidBm) | (c8)
1 0 22.09 22,01 /

1 8 22.14 22.0+1 /

1 14 22.45 22.0+1 /

QPSK 6 0 21.11 21.0+1 1.0
6 4 21.23 21.0+1 1.0

6 9 21.38 21.0+1 1.0

15 0 21.2 21.0+1 1.0

186151 18515 1 0 20.8 21.0£1 1.0
1 8 20.95 21.0+1 1.0

1 14 21.34 21.0+1 1.0

16QAM 6 0 20.73 20.0+1 2.0
6 4 20.67 20.0+1 2.0

6 9 20.53 20.0+1 2.0

15 0 20.59 20.0+1 2.0

1 0 22.62 22.0+1 /

1 8 22.43 22.0+1 /

1 14 22.76 22.0+1 /

QPSK 6 0 21.54 21.0+1 1.0
6 4 21.56 21.0+1 1.0

6 9 21.69 21.0+1 1.0

15 0 21.56 21.0+1 1.0

MHz | 18900 | 1880 1 0 21.86 21.0+1 1.0
1 8 21.73 21.0+1 1.0

1 14 21.16 21.0+1 1.0

16QAM 6 0 20.67 20.0+1 2.0
6 4 20.72 20.0+1 2.0

6 9 20.83 20.0+1 2.0

15 0 20.71 20.0+1 2.0

1 0 22.69 22.01 /

1 8 22.53 22.0+1 /

1 14 22.45 22.0+1 /

QPSK 6 0 21.86 21.0+1 1.0
6 4 21.85 21.0+1 1.0

6 9 21.85 21.0+1 1.0

15 0 21.82 21.0+1 1.0

19185 1 19085 1 0 21.66 21.0£1 1.0
1 8 21.57 21.0£1 1.0

1 14 21.54 21.0+1 1.0

16QAM 6 0 20.94 20.0+1 2.0
6 4 20.97 20.0+1 2.0

6 9 20.98 20.0+1 2.0

15 0 20.89 20.0+1 2.0
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Tun MPR

BW(MHz) | Ch | FreqMHz) | Mode | pp B |t | e oy | imited(dbm) | (dB)
1 0 21.6 22.0+1 7

1 12 2172 22.0+1 ]

1 24 225 22.0+1 7

QPSK 12 0 21.47 21.0+1 1.0
12 6 2176 21.0+1 1.0

12 11 2119 21.0+1 1.0

25 0 21.08 21.0+1 1.0

18625 | 18525 1 0 20.69 21.0+1 1.0
1 12 20.71 21.0+1 1.0

1 24 2156 21.0+1 1.0

16QAM 12 0 20.54 20.0+1 2.0
12 6 20.84 20.0+1 2.0

12 11 20.68 20.0+1 2.0

25 0 20.66 20.0+1 2.0

1 0 22.06 22.0+1 /

1 12 2275 22.0+1 ]

1 24 20.64 22.0+1 7

QPSK 12 0 2178 21.0+1 1.0
12 6 21.84 21.0+1 1.0

12 11 2119 21.0+1 1.0

25 0 2132 21.0+1 1.0

SMHz | 18900 | 1880 1 0 2104 21.0+1 1.0
1 12 21.04 21.0+1 1.0

1 24 21.95 21.0+1 1.0

16QAM 12 0 20.95 20.0+1 2.0
12 6 20.03 20.0+1 2.0

12 11 20.41 20.0+1 2.0

25 0 20.08 20.0+1 2.0

1 0 21.85 22.0+1 /

1 12 21.97 22.0+1 ]

1 24 2217 22.0+1 7

QPSK 12 0 20.88 21.0+1 1.0
12 6 21.09 21.0+1 1.0

12 11 2127 21.0+1 1.0

25 0 21.05 21.0+1 1.0

19175 1907.5 1 0 21.49 21.0+1 1.0
1 12 21.66 21.0+1 1.0

1 24 21.88 21.0+1 1.0

16QAM 12 0 20.96 20.0+1 2.0
12 6 20.78 20.0+1 2.0

12 11 21.06 20.0+1 2.0

25 0 20.77 20.0+1 2.0
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Tun MPR

BW(MHz) | Ch | FrealMH2) | Mode | piosgtion | Orfset | Pawer (dom) | lmitedidm) | (cB)
1 0 22.06 22.0+1 /

1 24 22.33 22.0+1 /

1 49 22.72 22.0%1 /

QPSK 25 0 21.74 21.0%1 1.0
25 12 21.37 21.0+1 1.0

25 24 21.76 21.0%1 1.0

50 0 21.23 21.0+1 1.0

18650 1855 1 0 21.82 21.0%1 1.0
1 24 21.17 21.0%1 1.0

1 49 21.59 21.0+1 1.0

16QAM 25 0 20.78 20.01 2.0
25 12 20.45 20.01 2.0

25 24 20.85 20.01 2.0

50 0 20.52 20.0+1 2.0

1 0 22.35 22.0+1 /

1 24 22.57 22.0%1 /

1 49 22.52 22.0%1 /

QPSK 25 0 21.48 21.0%1 1.0
25 12 21.75 21.0%1 1.0

25 24 21.24 21.0%1 1.0

50 0 21.16 21.0+1 1.0

10MHz 18900 1880 ] 0 5086 21 041 10
1 24 20.91 21.0%1 1.0

1 49 20.89 21.0+1 1.0

16QAM 25 0 20.59 20.01 2.0
25 12 20.9 20.0+1 2.0

25 24 20.39 20.01 2.0

50 0 20.03 20.0+1 2.0

1 0 21.94 22.0+1 /

1 24 21.64 22.0%1 /

1 49 21.6 22.0%1 /

QPSK 25 0 21.23 21.0%1 1.0
25 12 21.27 21.0+1 1.0

25 24 21.77 21.0%1 1.0

50 0 21.33 21.0+1 1.0

19130 1905 1 0 20.9 21.0%1 1.0
1 24 20.19 21.0%1 1.0

1 49 20.68 21.0+1 1.0

16QAM 25 0 20.06 20.01 2.0
25 12 20.44 20.01 2.0

25 24 20.15 20.01 2.0

50 0 20.48 20.0+1 2.0
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Tun M

BW(MHz) | Ch | Freqiiz) | Mode | yh-R8 | DB Average o tedidbm) | (d8)
1 0 2117 22.0+1 7

1 37 22.65 22.0+1 /

1 74 2218 22.0+1 ]

QPSK 36 0 20.99 21.0+1 1.0
36 16 2167 21.0+1 1.0

36 35 2175 21.0+1 1.0

75 0 2132 21.0+1 1.0

18675 | 18575 1 0 20.95 21.0+1 1.0
1 37 21.56 21.0+1 1.0

1 74 2111 21.0+1 1.0

160AM | 36 0 20.03 20.0+1 2.0
36 16 20.75 20.0+1 2.0

36 35 20.83 20.0+1 2.0

75 0 20.45 20.0+1 2.0

1 0 20.48 22.0+1 /

1 37 2037 22.0+1 /

1 74 222 22.0+1 ]

QPSK 36 0 2127 21.0+1 1.0
36 16 21.59 21.0+1 1.0

36 35 2147 21.0+1 1.0

15MHz | 18900 | 1880 715 g S?:gg gl:gﬂ 1:8
1 37 21.68 21.0+1 1.0

1 74 2156 21.0+1 1.0

16QAM | 36 0 20.37 20.0+1 2.0
36 16 20.76 20.0+1 2.0

36 35 20.61 20.0+1 2.0

75 0 19.98 20.0+1 2.0

1 0 22.03 22.0+1 /

1 37 2253 22.0+1 /

1 74 2074 22.0+1 ]

QPSK 36 0 2117 21.0+1 1.0
36 16 20.76 21.0+1 1.0

36 35 213 21.0+1 1.0

75 0 20.16 21.041 1.0

191251 19025 1 0 2127 21.0+1 1.0
1 37 20.93 21.0+1 1.0

1 74 21.03 21.0+1 1.0

160AM | 36 0 20.22 20.0+1 2.0
36 16 19.79 20.0+1 2.0

36 35 19.39 20.0+1 2.0

75 0 19.28 20.0+1 2.0
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Tun MPR

BW(MHz) | Ch | FreqMHz) | Mode | pu B8 | Lt | o ey | limited(dBm) | (dB)
1 0 22.07 22.0+1 7

1 49 2054 22.0+1 ]

1 99 22,61 22.0+1 7

QPSK 50 0 21.12 21.0+1 1.0
50 24 21.49 21.0+1 1.0

50 49 20.81 21.0+1 1.0

100 0 20.98 21.0+1 10

18700 | 1860 1 0 21.47 21.0+1 1.0
1 49 21.93 21.0+1 1.0

1 99 21.11 21.0+1 1.0

16QAM | 50 0 20.18 20.0+1 2.0
50 24 20.52 20.0+1 2.0

50 49 19.87 20.0+1 2.0

100 0 20.08 20.0+1 2.0

1 0 22.48 22.0+1 /

1 49 22.79 22.0+1 ]

1 99 22.47 22.0+1 7

QPSK 50 0 21.06 21.0+1 1.0
50 24 21.66 21.0+1 1.0

50 49 2152 21.0+1 1.0

20MHz | 18900 | 1880 1?0 g S?:gi ;Zgﬂ ]:8
1 49 2155 21.0+1 1.0

1 99 21.89 21.0+1 1.0

16QAM | 50 0 20.18 20.0+1 2.0
50 24 20.56 20.0+1 2.0

50 49 2067 20.0+1 2.0

100 0 19.96 20.0+1 2.0

1 0 22.77 22.0+1 /

1 49 2257 22.0+1 ]

1 99 226 22.0+1 7

QPSK 50 0 21.83 21.0+1 1.0
50 24 21.85 21.0+1 1.0

50 49 21.44 21.0+1 1.0

100 0 20.39 21.0+1 10

19100 | 1900 1 0 21.82 21.0+1 1.0
1 49 21.99 21.0+1 1.0

1 99 21.61 21.0+1 1.0

160AM | 50 0 20.86 20.0+1 2.0
50 24 20.87 20.0+1 2.0

50 49 20.02 20.0+1 2.0

100 0 19.49 20.0+1 2.0
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LTE Band 4
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Tun MPR

BW(MHz) | Ch | FreqMHz) | Mode | pu B8 |t | o ey | limited(dBm) | (dB)
1 0 23.45 23.0+1 /

1 8 23.21 23.0+1 /

1 14 23.05 23.0+1 /

QPSK 6 0 2237 22.0+1 1.0
6 4 22.38 22.0+1 1.0

6 9 2238 22.0+1 1.0

15 0 22.07 22.0+1 1.0

19965 | 17115 1 0 21.93 22.0+1 1.0
1 8 21.93 22.0+1 1.0

1 14 21.83 22.0+1 1.0

16QAM 8 0 21.34 22.0+1 1.0
8 4 21.36 22.0+1 1.0

8 9 2133 22.0+1 1.0

15 0 212 22.0+1 1.0

1 0 23.55 23.0+1 /

1 8 23.43 23.0+1 /

1 14 23.68 23.0+1 /

QPSK 6 0 2234 22.0+1 1.0
6 4 2237 22.0+1 1.0

6 9 225 22.0+1 1.0

15 0 21.75 22.0+1 1.0

SMHz ) 20175 | 17325 1 0 207 22.0+1 1.0
1 8 22.71 22.0+1 1.0

1 14 22.98 22.0+1 1.0

16QAM 6 0 21.43 21.0+1 2.0
6 4 2151 21.0+1 2.0

6 9 21.62 21.0+1 2.0

15 0 20.46 21.0+1 2.0

1 0 2219 22.0+1 /

1 8 2237 22.0+1 /

1 14 2281 22.0+1 /

QPSK 6 0 21.09 21.0+1 20
6 4 20.67 21.0+1 2.0

6 9 20.36 21.0+1 2.0

15 0 20.71 21.0+1 2.0

20385 | 17535 1 0 2114 21.0+1 2.0
1 8 2141 21.0+1 2.0

1 14 20.89 21.0+1 2.0

16QAM 8 0 20.2 21.0+1 20
8 4 19.81 21.0+1 2.0

8 9 19.51 21.0+1 2.0

15 0 19.77 21.0+1 2.0
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Tun MPR

BW(MHz) | Ch | FreqiMHz) | Mode | yuo i | e | e o) | limited(dBm) | (dB)
1 0 23.17 23.0+1 /

1 49 23.52 23.0+1 /

1 99 235 23.0+1 /

QPSK 12 0 221 22,041 1.0
12 24 2277 22,041 1.0

12 49 2263 22.0+1 1.0

25 0 22.8 22.0+1 1.0

19975 | 17125 1 0 22 22.0+1 1.0
1 49 22.42 22,041 1.0

1 99 2242 22.0+1 1.0

16QAM 12 0 22.07 22,041 1.0
12 24 21.77 22,041 1.0

12 49 22.66 22.0+1 1.0

25 0 21.9 22.0+1 1.0

1 0 23.12 23.0+1 /

1 49 22.82 23.0+1 /

1 99 23.31 23.0+1 /

QPSK 12 0 22.66 22,041 1.0
12 24 22.71 22,041 1.0

12 49 22.03 22.0+1 1.0

25 0 21.79 22.0+1 1.0

SMHz | 20175 | 17325 1 0 21.21 21.0%1 2.0
1 49 21.06 21.041 2.0

1 99 21.83 21.0+1 2.0

16QAM 12 0 20.78 21.0%1 2.0
12 24 20.85 21.0%1 2.0

12 49 21.2 21.0+1 2.0

25 0 20.84 21.0+1 2.0

1 0 23.48 23.0+1 /

1 49 23.26 23.0+1 /

1 99 23.58 23.0+1 /

QPSK 12 0 22.11 22,041 1.0
12 24 22.47 22,041 1.0

12 49 22.02 22.0+1 1.0

25 0 21.54 22.0+1 1.0

20375 | 17525 1 0 21.85 21.0+1 2.0
1 49 21.95 21.041 2.0

1 99 21.36 21.0+1 2.0

16QAM 12 0 20.18 21.0%1 2.0
12 24 20.57 21.041 2.0

12 49 20.13 21.0+1 2.0

25 0 20.58 21.0+1 2.0

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




Reference No.: WTS16S0961020E V2

Page 53 of 187

Tun MPR
BW(MHz) | Ch | FreqMHz) | Mode | pu B8 | Lt | o ey | limited(dBm) | (dB)
1 0 23.75 23.0+1 /
1 49 23.05 23.0+1 /
1 99 23.65 23.0+1 /
QPSK 25 0 22.62 22.0+1 1.0
25 24 22.12 22.0+1 1.0
25 49 225 22.0+1 1.0
50 0 22.06 22.0+1 1.0
20000 ) 1715 1 0 20,44 22.0+1 1.0
1 49 22.82 22.0+1 1.0
1 99 22.46 22.0+1 1.0
16QAM 25 0 22.26 22.0+1 1.0
25 24 2204 22.0+1 1.0
25 49 22.62 22.0+1 1.0
50 0 2168 22.0+1 1.0
1 0 23.02 23.0+1 /
1 49 23.69 23.0+1 /
1 99 23.36 23.0+1 /
QPSK 25 0 2202 22.0+1 1.0
25 24 2261 22.0+1 1.0
25 49 21.99 22.0+1 1.0
50 0 21.61 22.0+1 1.0
10MHz | 20175 | 17325 1 0 2114 21.0+1 20
1 49 21.93 21.0+1 2.0
1 99 21.68 21.0+1 2.0
16QAM 25 0 21.36 21.0+1 20
25 24 20.7 21.0+1 2.0
25 49 2111 21.0+1 2.0
50 0 50.7 21.0+1 2.0
1 0 2237 22.0+1 /
1 49 21.87 22.0+1 /
1 99 21.97 22.0+1 /
QPSK 25 0 2163 21.0+1 20
25 24 2113 21.0+1 20
25 49 20.35 21.0+1 2.0
50 0 21 21.0+1 2.0
20350 ) 1750 1 0 21.35 21.0+1 20
1 49 20.89 21.0+1 2.0
1 99 21.02 21.0+1 2.0
16QAM 25 0 20.73 21.0+1 20
25 24 20.25 21.0+1 20
25 49 20.52 21.0+1 2.0
50 0 20.09 21.0+1 2.0
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Tun MPR
BW(MHz) | Ch | Frea(MHz) | Mode | piocrii | Oiser | power (b | Imited(dBm) | (dB)
1 0 23.61 23.0+1 /
1 49 23.43 23.0+1 /
1 99 23.58 23.0+1 /
QPSK 36 0 22.27 22.0+1 1.0
36 24 22.29 22.0+1 1.0
36 49 2253 22.0+1 1.0
00025 | 17175 75 0 22.38 22.0+1 1.0
1 0 2254 22.0+1 1.0
1 49 22.07 22.0+1 1.0
1 99 22.48 22.0+1 1.0
16QAM 36 0 22.36 22.0+1 1.0
36 24 22.39 22.0+1 1.0
36 49 2257 22.0+1 1.0
75 0 22.31 22.0+1 1.0
1 0 23.16 23.0+1 /
1 49 23.59 23.0+1 /
1 99 23.83 23.0+1 /
QPSK 36 0 22.04 22.0+1 1.0
36 24 22.53 22.0+1 1.0
36 49 22.22 22.0+1 1.0
15MHz | 20175 | 17325 715 g ng; gf:gf} ;:8
1 49 21.82 21.0+1 2.0
1 99 21.62 21.0%1 2.0
16QAM 36 0 21.57 21.021 2.0
36 24 21.6 21.0+1 2.0
36 49 21.29 21.0%1 2.0
75 0 21.14 21.0%1 2.0
1 0 23.09 23.0+1 /
1 49 23.66 23.0+1 /
1 99 23.34 23.0+1 /
QPSK 36 0 22.81 22.0+1 1.0
36 24 22.31 22.0+1 1.0
36 49 22.02 22.0+1 1.0
75 0 21.94 22.0+1 1.0
20325 | 17475 1 0 21.35 21.0%1 2.0
1 49 21.84 21.0+1 2.0
1 99 21.68 21.0%1 2.0
16QAM 36 0 20.89 21.021 2.0
36 24 20.7 21.0+1 2.0
36 49 21.03 21.0%1 2.0
75 0 20.49 21.0%1 2.0
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Tun MP

BWIMHZ) | Ch | FroaMHe) | Mode | aigcticn | Giicet | pawer o) | Imitsdidbm) | (dB)
1 0 23.59 23.0%1 /

1 49 23.42 23.0+1 /

1 99 23.05 23.0+1 /

QPSK 50 0 22.77 22.0+1 1.0
50 24 22.64 22.0+1 1.0

50 49 22.01 22.0+1 1.0

100 0 21.89 22.0+1 1.0

20050 1720 1 0 22.13 22.0+1 1.0
1 49 22.01 22.0+1 1.0

1 99 22.59 22.0+1 1.0

16QAM 50 0 21.9 21.0+1 2.0
50 24 21.72 21.0+1 2.0

50 49 21.13 21.0+1 2.0

100 0 21.08 21.0¢41 2.0

1 0 23.51 23.0x1 /

1 49 23.68 23.0+1 /

1 99 23.21 23.0+1 /

QPSK 50 0 22.9 22.0+1 1.0
50 24 22.74 22.0+1 1.0

50 49 22.37 22.0+1 1.0

20MHz 20175 1732.5 1 ?0 g 22(2)3 ;ggi 1 8
1 49 22.85 22.0+1 1.0

1 99 22.57 22.0+1 1.0

16QAM 50 0 22.02 22.0+1 1.0
50 24 22.5 22.0+1 1.0

50 49 22.42 22.0+1 1.0

100 0 22.16 22.0+1 1.0

1 0 23.51 22.0+1 /

1 49 23.2 22.0+1 /

1 99 23.18 22.0+1 /

QPSK 50 0 22.14 22.0+1 1.0
50 24 22.4 22.0+1 1.0

50 49 21.89 22.0+1 1.0

100 0 21.7 22.0+1 1.0

20300 1745 1 0 21.73 21.0+1 2.0
1 49 21.49 21.0+1 2.0

1 99 21.54 21.0+1 2.0

16QAM 50 0 21.1 21.0+1 2.0
50 24 21.39 21.0+1 2.0

50 49 20.89 21.0+1 2.0

100 0 20.54 21.0¢41 2.0
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Tun MPR

BW(lMHz) | Ch | FreqHz) | Mode | ajocaton | Oifset | Power (Gom) | fmiedidBm) | (0B
1 0 23.36 23.011 /

1 8 23.4 23.0+1 /

1 14 23.34 23.0+1 /

QPSK 6 0 22.41 22.0+1 1.0
6 4 22.42 22.0+1 1.0

6 9 22.4 22.0+1 1.0

15 0 22.38 22.0+1 1.0

20415 | 8255 1 0 22.19 22.0+1 1.0
1 8 22.2 22.0+1 1.0

1 14 22.13 22.0+1 1.0

16QAM 8 0 21.54 22.0+1 1.0
8 4 21.54 22.0+1 1.0

8 9 21.49 22.0+1 1.0

15 0 21.42 22.0+1 1.0

1 0 23.31 23.0+1 /

1 8 23.32 23.0+1 /

1 14 23.23 23.0+1 /

QPSK 6 0 22.34 22.0+1 1.0
6 4 22.33 22.0+1 1.0

6 9 22.32 22.0+1 1.0

15 0 22.27 22.0+1 1.0

3MHz | 20525 | 836.5 ; 0 92 £3 95 0£] 0
1 8 22.53 22.0+1 1.0

1 14 22.49 22.0+1 1.0

16QAM 6 0 21.36 22.0+1 1.0
6 4 21.38 22.0+1 1.0

6 9 21.35 22.0+1 1.0

15 0 21.31 22.0+1 1.0

1 0 23.28 23.0+1 /

1 8 23.35 23.0+1 /

1 14 23.31 23.0+1 /

QPSK 6 0 22.38 22.0+1 1.0
6 4 22.41 22.0+1 1.0

6 9 22.4 22.0+1 1.0

15 0 22.3 22.0+1 1.0

20635 | 8475 1 0 22.14 22.0+1 1.0
1 8 22.16 22.0+1 1.0

1 14 22.15 22.0+1 1.0

16QAM 8 0 21.32 22.0+1 1.0
8 4 21.36 22.0+1 1.0

8 9 21.32 22.0+1 1.0

15 0 21.21 22.0+1 1.0
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Tun MPR
BW(MHz) | Ch | FrealMHz) | Mode | piosgtion | Orfset | Pawer (dom) | lmitedidm) | (c8)
1 0 23.45 23.0%1 /
1 49 23.01 23.0+1 /
1 99 23.26 23.0+1 /
QPSK 12 0 22.35 22.0+1 1.0
12 24 22.06 22.0%1 1.0
12 49 22.17 22.0%1 1.0
25 0 22.15 22.0+1 1.0
20425 826.5 1 0 22.39 22.0+1 1.0
1 49 21.97 22.0%1 1.0
1 99 22.22 22.0%1 1.0
16QAM 12 0 21.37 22.0+1 1.0
12 24 21.12 22.0%1 1.0
12 49 21.2 22.0%1 1.0
25 0 21.32 22.0+1 1.0
1 0 23.44 23.01 /
1 49 23.26 23.0+1 /
1 99 23.28 23.0+1 /
QPSK 12 0 22.37 22.0+1 1.0
12 24 22.32 22.0%1 1.0
12 49 22.32 22.0+1 1.0
25 0 22.3 22.0+1 1.0
5MHz 20525 836.5 1 0 50 52 25 0+1 10
1 49 22.5 22.0+1 1.0
1 99 22.45 22.0%1 1.0
16QAM 12 0 21.43 22.0+1 1.0
12 24 21.4 22.0+1 1.0
12 49 21.39 22.0+1 1.0
25 0 21.28 22.0+1 1.0
1 0 23.37 23.01 /
1 49 23.19 23.0+1 /
1 99 23.11 23.01 /
QPSK 12 0 22.36 22.0+1 1.0
12 24 22.36 22.0%1 1.0
12 49 22.38 22.0+1 1.0
25 0 22.29 22.0+1 1.0
20625 846.5 1 0 22.93 22.0+1 1.0
1 49 22.89 22.0%1 1.0
1 99 22.9 22.0+1 1.0
16QAM 12 0 21.32 22.0+1 1.0
12 24 21.3 22.0+1 1.0
12 49 21.31 22.0+1 1.0
25 0 21.18 22.0+1 1.0
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Tun MPR
BW(MHz) | Ch | FrealMH2) | Mode | piosgtion | Orfset | Pawer (dom) | lmitedidm) | (cB)
1 0 23.55 23.0%1 /
1 49 23.05 23.0+1 /
1 99 23.37 23.01 /
QPSK 25 0 22.21 22.0+1 1.0
25 24 22.2 22.0+1 1.0
25 49 22.34 22.0%1 1.0
50 0 22.32 22.0+1 1.0
20450 829 1 0 22.35 22.0+1 1.0
1 49 21.92 22.0%1 1.0
1 99 22.13 22.0%1 1.0
16QAM 25 0 21.29 22.0+1 1.0
25 24 21.25 22.0%1 1.0
25 49 21.35 22.0%1 1.0
50 0 21.36 22.0+1 1.0
1 0 23.56 23.01 /
1 49 23.68 23.0+1 /
1 99 22.69 23.0+1 /
QPSK 25 0 22.37 22.0+1 1.0
25 24 22.61 22.0+1 1.0
25 49 22.09 22.0%1 1.0
50 0 22.35 22.0+1 1.0
10MHz 20525 836.5 ] 0 55 67 25 0+1 10
1 49 22.45 22.0%1 1.0
1 99 22.09 22.0+1 1.0
16QAM 25 0 21.39 22.0+1 1.0
25 24 21.34 22.0+1 1.0
25 49 21.19 22.0%1 1.0
50 0 21.33 22.0+1 1.0
1 0 23.37 23.01 /
1 49 23.11 23.0+1 /
1 99 23.36 23.0+1 /
QPSK 25 0 22.06 22.0+1 1.0
25 24 21.96 22.0%1 1.0
25 49 22.18 22.0%1 1.0
50 0 22.12 22.0+1 1.0
20600 844 1 0 22.36 22.0+1 1.0
1 49 21.79 22.0%1 1.0
1 99 21.92 22.0%1 1.0
16QAM 25 0 21.16 22.0+1 1.0
25 24 21.09 22.0%1 1.0
25 49 21.34 22.0%1 1.0
50 0 21.22 22.0+1 1.0
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Tun MPR
BW(MHz) | Ch | FreqMHz) | Mode | yu B8 | L | o e oy | limited(dBm) | (dB)
1 0 23.23 23.0+1 /
1 49 23.67 23.0+1 /
1 99 2313 23.0+1 /
QPSK 25 0 22.36 22.0+1 1.0
25 24 2261 22.0+1 1.0
25 49 2256 22.0+1 1.0
50 0 22.47 22.0+1 1.0
20800 | 2505 1 0 22.83 22.0+1 1.0
1 49 22.36 22.0+1 1.0
1 99 21.94 22.0+1 1.0
16QAM 25 0 20.42 22.0+1 1.0
25 24 21.59 22.0+1 1.0
25 49 21.64 22.0+1 1.0
50 0 21.47 22.0+1 1.0
1 0 235 23.0+1 /
1 49 23.12 23.0+1 /
1 99 23.59 23.0+1 /
QPSK 25 0 22.67 22.0+1 1.0
25 24 22.07 22.0+1 1.0
25 49 22.38 22.0+1 1.0
50 0 22.02 22.0+1 1.0
10MHz | 21100 | 2535 1 0 2259 22.0+1 1.0
1 49 22 44 22.0+1 1.0
1 99 22.86 22.0+1 1.0
16QAM 25 0 21.83 22.0+1 1.0
25 24 21.23 22.0+1 1.0
25 49 2157 22.0+1 1.0
50 0 21.03 22.0+1 1.0
1 0 2283 23.0+1 /
1 49 23.21 23.0+1 /
1 99 23.36 23.0+1 /
QPSK 25 0 22.92 22.0+1 1.0
25 24 2207 22.0+1 1.0
25 49 282 22.0+1 1.0
50 0 2233 22.0+1 1.0
21400 ) 2565 1 0 2171 22.0+1 1.0
1 49 2207 22.0+1 1.0
1 99 0.4 22.0+1 1.0
16QAM 25 0 2211 22.0+1 1.0
25 24 2151 22.0+1 1.0
25 49 22.04 22.0+1 1.0
50 0 2155 22.0+1 1.0
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Tun MPR
1 0 23.3 23.0+1 /
1 49 23.46 23.0+1 /
1 99 23.86 23.0+1 /
QPSK 36 0 22.45 22.0+1 1.0
36 24 22.33 22.0+1 1.0
36 49 22.68 22.0+1 1.0
75 0 22.06 22.0+1 1.0
20825 2507.5 1 0 22.96 22.0+1 1.0
1 49 22.27 22.0+1 1.0
1 99 22.72 22.0+1 1.0
16QAM 36 0 22.41 22.0+1 1.0
36 24 22.4 22.0+1 1.0
36 49 21.88 22.0+1 1.0
75 0 22.15 22.0+1 1.0
1 0 23.32 23.0+1 /
1 49 23.29 23.0+1 /
1 99 23.05 23.0+1 /
QPSK 36 0 22.42 22.0+1 1.0
36 24 22.55 22.0+1 1.0
36 49 22.5 22.0+1 1.0
s om0
1 49 22.34 22.0+1 1.0
1 99 22.34 22.0+1 1.0
16QAM 36 0 21.64 22.0+1 1.0
36 24 22.17 22.0+1 1.0
36 49 21.73 22.0+1 1.0
75 0 21.19 22.0+1 1.0
1 0 23.19 23.0+1 /
1 49 23.74 23.0+1 /
1 99 23.52 23.0+1 /
QPSK 36 0 22.71 22.0+1 1.0
36 24 22.82 22.0+1 1.0
36 49 22.44 22.0+1 1.0
75 0 22.05 22.0+1 1.0
21375 2562.5 1 0 22.39 22.0+1 1.0
1 49 22.09 22.0+1 1.0
1 99 22.87 22.0+1 1.0
16QAM 36 0 21.91 22.0+1 1.0
36 24 22 22.0+1 1.0
36 49 21.6 22.0+1 1.0
75 0 21.28 22.0+1 1.0
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Tun MPR
1 0 23.29 23.0+1 /
1 49 23.79 23.0+1 /
1 99 22.97 23.0+1 /
QPSK 50 0 22.4 22.0+1 1.0
50 24 22.73 22.0+1 1.0
50 49 22.75 22.0+1 1.0
100 0 21.56 22.0+1 1.0
20850 2510 1 0 22.63 22.0+1 1.0
1 49 22.25 22.0+1 1.0
1 99 22.38 22.0+1 1.0
16QAM 50 0 22.4 22.0+1 1.0
50 24 21.95 22.0+1 1.0
50 49 22.01 22.0+1 1.0
100 0 21.77 22.0+1 1.0
1 0 23.44 23.0+1 /
1 49 23.89 23.0+1 /
1 99 23.06 23.0+1 /
QPSK 50 0 22.26 22.0+1 1.0
50 24 22.86 22.0+1 1.0
50 49 22.56 22.0+1 1.0
w e e et
1 49 22.35 22.0+1 1.0
1 99 22.53 22.0+1 1.0
16QAM 50 0 22.38 22.0+1 1.0
50 24 22.02 22.0+1 1.0
50 49 21.71 22.0+1 1.0
100 0 22.08 22.0+1 1.0
1 0 22.99 23.0+1 /
1 49 23.4 23.0+1 /
1 99 23.45 23.0+1 /
QPSK 50 0 22.66 22.0+1 1.0
50 24 22.58 22.0+1 1.0
50 49 22.09 22.0+1 1.0
100 0 22 22.0+1 1.0
21350 2560 1 0 22.2 22.0+1 1.0
1 49 21.84 22.0+1 1.0
1 99 21.84 22.0+1 1.0
16QAM 50 0 21.15 22.0+1 1.0
50 24 21.83 22.0+1 1.0
50 49 21.28 22.0+1 1.0
100 0 21.32 22.0+1 1.0
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Tun MPR
BW(MHz) | Ch | FreqMHz) | Mode | yu B8 | L | o e oy | limited(dBm) | (dB)
1 0 23.26 23.0+1 /
1 49 23.65 23.0+1 /
1 99 23.31 23.0+1 /
QPSK 25 0 22.75 22.0+1 1.0
25 24 2247 22.0+1 1.0
25 49 22.35 22.0+1 1.0
50 0 2257 22.0+1 1.0
23780 709 1 0 22.91 22.0+1 1.0
1 49 2241 22.0+1 1.0
1 99 2213 22.0+1 1.0
16QAM 25 0 22.71 22.0+1 1.0
25 24 21.42 22.0+1 1.0
25 49 2234 22.0+1 1.0
50 0 2154 22.0+1 1.0
1 0 23.08 23.0+1 /
1 49 23.49 23.0+1 /
1 99 23.26 23.0+1 /
QPSK 25 0 22.62 22.0+1 1.0
25 24 2259 22.0+1 1.0
25 49 2004 22.0+1 1.0
50 0 22.43 22.0+1 1.0
10MHz | 23790 710 1 0 22.32 22.0+1 1.0
1 49 22.78 22.0+1 1.0
1 99 21.64 22.0+1 1.0
16QAM 25 0 22.64 22.0+1 1.0
25 24 22.33 22.0+1 1.0
25 49 21.08 22.0+1 1.0
50 0 21.45 22.0+1 1.0
1 0 23.16 23.0+1 /
1 49 23.43 23.0+1 /
1 99 233 23.0+1 /
QPSK 25 0 2258 22.0+1 1.0
25 24 2204 22.0+1 1.0
25 49 22,02 22.0+1 1.0
50 0 204 22.0+1 1.0
23800 [ 1 0 229 22.0+1 1.0
1 49 2221 22.0+1 1.0
1 99 22.32 22.0+1 1.0
16QAM 25 0 21.65 22.0+1 1.0
25 24 213 22.0+1 1.0
25 49 2131 22.0+1 1.0
50 0 21.44 22.0+1 1.0
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Channel Frequency Data AIEIEE AIEIEE
e number (MHz) rate(Mbps) — . Tune up
Power(dBm) | limited(dBm)
1 2412 1 9.10 8.5+1
802.11b 6 2437 1 9.47 8.511
11 2462 1 9.45 8.511
1 2412 6 9.06 8.5+1
802.11¢g 6 2437 6 9.07 8.5%1
11 2462 6 9.09 8.5+1
802,11 1 2412 MCSO0 9.25 8.5+1
1N
(HT20) 6 2437 MCS0 9.48 8.5+1
11 2462 MCSO0 9.39 8.5+1
802,11 3 2422 MCSO0 9.41 8.5+1
HT 40)” 6 2437 MCS0 9.32 8.5+1
9 2452 MCS0 9.43 8.5+1
Bluetooth Measurement Result
Mode Frequency (MHz) Output Power(dBm) Iim-li-tl:ar:j(? dqum)
2402 5.64 5.0+1
GFSK 2441 5.91 5.0+1
2480 5.75 5.0+1
2402 5.57 5.0+1
m/4DQPSK 2441 5.74 5.0+1
2480 5.56 5.0+1
2402 5.59 5.0+1
8DPSK 2441 5.85 5.0+1
2480 5.64 5.0%1
BLE Measurement Result
Channel number Frequency (MHz) Output Power(dBm) Iim-li-tl:arg?dqum)
0 2402 -2.19 -2.0+1
19 2440 -1.98 -2.0+1
39 2480 -2.20 -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-SP4514, FCC ID: 2AJVK-SP4514
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 Tune Up Max Tune :

Power Max Tune Up Exclusion ..
ali '(’:;"rﬁ)’ (dBm) | Power (dBm) Up(r':sv"‘)’er Thresholds | H™Mit
WIFI 9.48 8.5+1 9.5 8.91 2.782 3

Bluetooth 5.91 5.0+1 6.0 3.98 1.244 3
BLE -1.98 -2.0+1 -1.0 0.79 0.247 3
Test Distance (10mm
MAX Tune Up Max Tune :
Mode Power Power II\DIIax Tu?jeBUp Up Power Tlixcluhs 'CI’: Limit
(dBm) (dBm) ower (dBm) (mW) resholds
WIFI 9.48 8.5+1 9.5 8.91 1.391 3
Bluetooth 5.91 5.0+1 6.0 3.98 0.622 3
BLE -1.98 -2.0+1 -1.0 0.79 0.123 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 : Sep 24,2016-Oct 17,2016
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/kg, 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

Page 70 of 187

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 32,61 0.137 0.15 ~
Right Head Voice
Tit | 190 | 8366 | 'O 33 32.61 0.105 0.11 -
Cheek | 190 | 836.6 VC";‘I’Ie 33 32.61 0.161 0.18 1
Left Head Voice
Tit | 190 | 836.6 | O. 33 32.61 0.124 0.14 -
Body-worn Fsrlgzt 190 | 836.6 Vé’;ﬁe 33 32.61 0.245 0.27 -
S (10mr_n Back Voice
eparation) | 0 | 190 | 836.6 | "o 33 32.61 0.323 0.35 2
Front GPRS
cide | 190 | 836.6 | /L2 30 29.78 0.382 0.40 -
Back | 199 | g3g.6 | GPRS 30 29.78 0.512 0.54 3
Data Mode side 4 slots
(10mm EP‘['%‘E 190 | 836.6 f;?tss 30 29.78 0.037 0.04 -
Separation) Left GPRS
EDGE | 190 | 8366 | 2o 30 29.78 0.029 0.03 -
Bottom GPRS
“boE | 190 | 8366 | o2 30 29.78 0.058 0.06 -
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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 29.58 0.499 0.55 4
Right Head :
Tit | 661 | 1880 Vg’;‘l’le 30 29.58 0.287 0.32 ~
Cheek | 661 | 1880 Vg’;‘l’le 30 29.58 0.395 0.44 ~
Left Head -
Tit | 661 | 1880 Vg:ﬂe 30 29.58 0.226 0.25 -
Body-worn | 0 | 661 | 1880 | Vo0 30 29.58 0.311 034 | -
(10mm .
Separation) zﬁjcé‘ 661 | 1880 Vg;ﬁe 30 29.58 0.420 0.46 5
Front GPRS
side | 661 | 1880 | 770 27 26.59 0.315 0.35 -
Back | gg1 | 1880 | GPRS 27 26.59 0.433 048 | -
Data Mode side 4 slots
(10mm ER[')%‘E 661 | 1880 fzgtss 27 26.59 0.117 013 -
Separaton) = ef 661 | 1880 | GRS 27 26.59 0.085 0.09 ~
EDGE 4 slots ) ) )
Bottom GPRS
=bor | 661 | 1880 | S P 27 26.59 0.646 0.71 6
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 | 836.6 12R2'\£§p8 23 2238 0.182 0.21 7
Right Head =
Tilt | 4183 | 836.6 12R2“ﬁ§ps 23 2238 0.141 0.16 -
Cheek | 4183 | 836.6 12R2'\£gps 23 2238 0.178 0.21 -
Left Head =
Tit | 4183 | 8366 | sz“ﬁgps 23 2238 0.129 0.15 -
Body-worn Fsrlggt 4183 | 836.6 12R2'\£§p5 23 2238 0.225 026 | -
(10mm :
Separation) Z%C: 4183 | 836.6 12R2'\£§p5 23 2238 0.375 043 | 8
Front RMC
side | 4183 | 8366 | oo 23 2238 0.225 0.26 ~
Btade 4183 | 8366 | 2R2'\£§ 23 2238 0.375 0.43 8
Data Mode ;.' ﬁ ﬁMCpS
(10mm E[')QGE 4183 | 8366 | 15 oy 23 2238 0.028 0.03 ~
Separaton) I Lef 4183 | 836.6 | . AMC 23 22.38 0.020 0.02 -
EDGE © | 12.2kbps : : :
Bottom RMC
EDGE | 4183 | 8366 | 5oy 23 22 38 0.037 0.04 -
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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 22.79 0 0.272 0.29 —
9 Tilt | 18900 | 1880 23 22.79 0 0.163 0.17 —
Loft Hoag |_Cheek | 18900 | 1880 23 22.79 0 0.296 0.31 12
Tilt | 18900 | 1880 23 22.79 0 0.171 0.18 —
Body-worn Fsrlggt 18900 | 1880 23 22.79 0 0.357 0.37 -
(10mm
Separation) E%Cg 18900 | 1880 23 22.79 0 0.439 046 | 13
1RB Front | 414900 | 1880 23 22.79 0 0.357 037 | -
#49 side
E%Cg 18900 | 1880 23 22.79 0 0.439 046 | -
Data Mode Right
(10mm ED%E 18900 | 1880 23 22.79 0 0.160 0.17 -
Separation) Left
EDGE | 18900 | 1880 23 22.79 0 0.127 0.13 -
Bottom
EDGE | 18900 | 1880 23 22.79 0 0.542 0.57 14
Riaht Head |_Cheek | 18900 | 1880 22 21.66 1 0.236 0.26 —
9 Tilt | 18900 | 1880 22 21.66 1 0.144 0.16 ~
Loft Head | _Cheek | 18900 | 1880 22 21.66 1 0.259 0.28 -
Tilt | 18900 | 1880 22 21.66 1 0.163 0.18 —
Body-worn Fsrlggt 18900 | 1880 22 21.66 1 0.331 0.36 -
(10mm Back
Separation) | ‘= | 18900 | 1880 22 21.66 1 0.382 0.41 —
50%RB Front | 4145900 | 1880 20 2166 1 0.331 0.36 .
#24 side
Back | 12900 | 1880 22 21.66 1 0.382 0.41 -
side
Data Mode Riaht
(10mm ED‘-’GE 18900 | 1880 22 21.66 1 0.131 0.14 -
Separation) Left
EDGE | 18900 | 1880 22 21.66 1 0.085 0.09 -
Bottom
EDGE | 18900 | 1880 22 21.66 1 0.487 0.53 -
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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 T Positi - M MPR M Scaled Plot
Mode est Positions Maximum easured (dB) easured cale No.
CH. MHz Turn-up output SAR SAR
Power(dBm) | power(dBm) 1g(W/kg) | 1g(W/kg)
Riaht Head |_Cheek | 20175 | 17325 24 23.68 0 0.430 0.46 —
9 Tilt | 20175 | 1732.5 24 23.68 0 0.266 0.29 —
Loft Heag | _Cheek | 20175 [ 17325 24 23.68 0 0.574 0.62 15
Tilt | 20175 | 1732.5 24 23.68 0 0.347 0.37 —
Body-worn Zggt 20175 | 17325 24 23.68 0 0.471 0.51 -
(10mm
Separation) E;%C; 20175 | 1732.5 24 23.68 0 0.613 066 | 16
1RB Front
#49 sido | 20175 | 17325 24 23.68 0 0.471 0.51 -
E;%C; 20175 | 1732.5 24 23.68 0 0.613 066 | 16
Data Mode Right
(10mm ED%E 20175 | 1732.5 24 23.68 0 0.206 0.22 -
Separation) Loft
EDGE | 20175 | 17325 24 23.68 0 0.127 0.14 -
Bottom
EDGE | 20175 | 17325 24 23.68 0 0.605 0.65 -
Rioht Head |_Cheek | 20175 | 1732.5 23 22.74 1 0.402 0.43 ~
9 Tilt | 20175 | 1732.5 23 22.74 1 0.230 0.24 —
Loft Hoad | _Cheek | 20175 | 17325 23 22.74 1 0.524 0.56 ~
Tilt | 20175 | 1732.5 23 22.74 1 0.331 0.35 ~
Body-worn Fsrlggt 20175 | 1732.5 23 22.74 1 0.453 0.48 -
(10mm
Separation) 2%0; 20175 | 1732.5 23 2274 1 0.588 0.62 -
50%RB Front | 54475 | 1732.5 23 22.74 1 0.453 0.48 -
#24 side
Back | 50175 | 1732.5 23 22.74 1 0.588 0.62 | -
side
Data Mode Right
(10mm EDQGE 20175 | 1732.5 23 2274 1 0.175 0.19 -
Separation) Left
EpGE | 20175 | 17325 23 22.74 1 0.088 0.09 -
Bottom
bogE | 20175 | 17325 23 22.74 1 0.524 0.56 -
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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 24 23.68 0 0.109 0.12 —

9 Tilt | 20525 | 836.5 24 23.68 0 0.074 0.08 —

Loft Hoag | Cheek | 20525 | 836.5 24 23.68 0 0.151 0.16 17

Tilt | 20525 | 836.5 24 23.68 0 0.103 0.11 —

Body-worn Fsrlggt 20525 | 836.5 24 23.68 0 0.142 0.15 -

(10mm

Separation) E%CGK 20525 | 836.5 24 23.68 0 0.190 020 | 18

1298 Front | 50505 | 836.5 24 23.68 0 0.142 0.15 -
side

E%CGK 20525 | 836.5 24 23.68 0 0.190 020 | 18
Data Mode Right

(10mm EDgGE 20525 | 836.5 24 23.68 0 0.033 0.04 -
Separation) Left

EDGE | 20525 | 836.5 24 23.68 0 0.029 0.03 -
Bottom

EDGE | 20525 | 836.5 24 23.68 0 0.048 0.05 -

Rioht Head |_Cheek | 20525 | 836.5 23 22.61 1 0.097 0.11 —

9 Tilt | 20525 | 836.5 23 2261 1 0.072 0.08 =

Left Hoad |_Cheek | 20525 | 836.5 23 2261 1 0.136 0.15 —

Tilt | 20525 | 836.5 23 2261 1 0.085 0.09 ~

Body-worn Fsrlggt 20525 | 836.5 23 22 61 1 0.140 0.15 -
(10mm Back

Separation) | =" | 20525 | 836.5 23 22 61 1 0.168 0.18 -

25#258 Front | 54505 | 836.5 23 22 61 1 0.140 0.15 -
side

E%Cek 20525 | 836.5 23 22,61 1 0.168 0.18 -
Data Mode Riaht

(10mm ED‘-’GE 20525 | 836.5 23 22 61 1 0.032 0.04 -
Separation) Left

EDGE | 20525 | 836.5 23 22 61 1 0.017 0.02 -
Bottom

EDGE | 20525 | 836.5 23 22 61 1 0.040 0.04 -
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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 T Positi - M pr MPR M Scaled Plot
Mode est Positions Maximum easure (dB) easured caie No.
CH. | MHz Turn-up output SAR SAR
Power(dBm) | power(dBm) 1g(W/kg) | 1g(W/kg)
Riaht Head |_Cheek | 21100 | 2535 24 23.89 0 0.429 0.44 —
9 Tilt | 21100 | 2535 24 23.89 0 0.276 0.28 —
Loft Hoag |_Cheek | 21100 | 2535 24 23.89 0 0.569 0.58 19
Tilt | 21100 | 2535 24 23.89 0 0.382 0.39 ~
Body-worn Fsrlggt 21100 | 2535 24 23.89 0 0.267 0.27 -
(10mm
Separation) E%Cg 21100 | 2535 24 23.89 0 0.380 039 | 20
1RB Front | 51100 | 2535 24 23.89 0 0.267 0.27 -
#49 side
Back | 51100 | 2535 24 23.89 0 0.380 039 | 20
side
Data Mode Right
(10mm ED%E 21100 | 2535 24 23.89 0 0.092 0.09 -
Separation) Left
EDGE | 21100 | 2535 24 23.89 0 0.078 0.08 -
Bottom
EDGE | 21100 | 2535 24 23.89 0 0.224 0.23 -
Riaht Head |_Cheek | 21100 | 2535 23 22.86 1 0.381 0.39 =
9 Tilt | 21100 | 2535 23 22.86 1 0.234 0.24 =
Left Hoad | -Cheek | 21100 | 2535 23 22.86 1 0.522 0.54 —
Tilt | 21100 | 2535 23 22.86 1 0.319 0.33 —
Body-worn Fsrlggt 21100 | 2535 23 2286 1 0.224 0.23 -
(10mm Back
Separation) | ‘= | 21100 | 2535 23 22.86 1 0.327 0.34 —
50%RB Front | 51100 | 2535 23 22.86 1 0.224 0.23 —
#24 side
Back | 51100 | 2535 23 22.86 1 0.327 0.34 -
side
Data Mode Riaht
(10mm ED‘-’GE 21100 | 2535 23 22.86 1 0.077 0.08 -
Separation) Left
EDGE | 21100 | 2535 23 22.86 1 0.053 0.05 -
Bottom
EDGE | 21100 | 2535 23 22.86 1 0.164 0.17 -
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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 23.49 0 0.117 0.13 —
9 Tilt | 23790 | 710 24 23.49 0 0.074 0.08 -
Loft Heag | Cheek | 23790 | 710 24 23.49 0 0.133 0.15 21
Tilt | 23790 | 710 24 23.49 0 0.084 0.09 -
Body-worn Fsrlggt 23790 | 710 24 23.49 0 0.138 0.16 -
(10mm
Separation) E;%C;‘ 23790 | 710 24 23.49 0 0.198 022 | 22
1RB Front
#49 side | 23790 | 710 24 23.49 0 0.138 0.16 -
2%0;‘ 23790 | 710 24 23.49 0 0.198 022 | 22
Data Mode Right
10mm 9M 123790 | 710 24 23.49 0 0.062 0.07 -
EDGE
Separation) Loft
EDGE | 23790 | 710 24 23.49 0 0.041 0.05 -
Bottom
EDGE | 23790 | 710 24 23.49 0 0.032 0.04 -
Riaht Head | _Cheek | 23790 | 710 23 22.86 1 0.115 0.12 —
9 Tilt | 23790 | 710 23 22.86 1 0.067 0.07 -
Loft Head |_Cheek | 23790 | 710 23 22.86 1 0.119 0.12 -
Tilt | 23790 | 710 23 22.86 1 0.070 0.07 -
Body-worn Fsrlggt 23790 | 710 23 22.86 1 0.115 0.16 -
(10mm Back
Separation) | L= | 23790 | 710 23 22.86 1 0.172 0.18 -
25%RB Front
ol side | 23790 | 710 23 22.86 1 0.115 0.16 -
Z%Cet‘ 23790 | 710 23 22.86 1 0.172 0.18 -
Data Mode Right
(10mm EDQGE 23790 | 710 23 22.86 1 0.044 0.05 -
Separation) Left
EDGE | 23790 | 710 23 22.86 1 0.018 0.02 -
Bottom
EDGE | 23790 | 710 23 22.86 1 0.043 0.05 -

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 | Data Mode 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 GPRS (Data) + Bluetooth(Data) - - -
5 WCDMA (Voice) + WLAN 2.4GHz(Data) Yes Yes -
6 WCDMA (Data) + WLAN 2.4GHz(Data) - - Yes
7 WCDMA (Voice) + Bluetooth(Data) Yes Yes -
8 WCDMA (Data) + Bluetooth(Data) - - -
9 LTE (Data) + WLAN 2.4GHz(Data) Yes Yes Yes
10 LTE (Data) + Bluetooth(Data) Yes Yes -

Remark:

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

2. VOIP is not supported.

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
6.0 3.98 5/10 2.441 7.5 0.17 0.08

5. The maximum SAR summation is calculated based onthe same configuration and test position
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Head SAR Simultaneous
WWAN and WIFI
WWAN
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Body-worn SAR Simultaneous
WWAN and WIFI
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Data mode SAR Simultaneous
WWAN and WIFI(Hotspot SAR)
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:SP4514
Test Date:Sep 24,2016

Page 84 of 187

VT ol Tndanni 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 (%) 2.75
SAR 10g (W/Kg) 0.109617
SAR 1g (W/Kq) 0.160850
SURFACE SAR VOLUME SAR
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Plot 2: GSM850MHz, Middle channel (Body-worn, Back Surface)
Product Description:Smart Phone

Model:SP4514
Test Date: Sep 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 (%) 0.99
SAR 10g (W/Kg) 0.227631
SAR 1g (W/Kqg) 0.322790
SURFACE SAR VOLUME SAR
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Plot 3: GPRS850MHz, Middle channel (Data Mode, Back Surface)
Product Description:Smart Phone

Model:SP4514
Test Date: Sep 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 (%) -4.08
SAR 10g (W/Kg) 0.378104
SAR 1g (W/Kg) 0.512317
SURFACE SAR VOLUME SAR
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Plot 4: GSM1900, Middle channel (Right Head Cheek)
Product Description: Smart Phone

Model: SP4514

Test Date: Sep 26,2016

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 (%) -2.48
SAR 10g (W/Kg) 0.296355
SAR 1g (W/Kq) 0.498506

VOLUME SAR

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

Product Description: Smart Phone
Model: SP4514
Test Date: Sep 26,2016

Medium(liquid type) MSL_1900
Frequency (MHz) 1880.0000
Relative permittivity (real part) 53.62
Conductivity (S/m) 1.50
Signal GSM (Duty cycle: 1:8)
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 (%) -3.77
SAR 10g (W/Kqg) 0.234559
SAR 1g (W/Kq) 0.420236
SURFACE SAR VOLUME SAR

| T —
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Plot 6: GPRS1900, Middle channel (Data Mode, Bottom Edge)

Product Description: Smart Phone
Model: SP4514
Test Date: Sep 26,2016

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 (%) -0.70
SAR 10g (W/Kg) 0.359409
SAR 1g (W/Kq) 0.645635
SURFACE SAR VOLUME SA

iy
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Plot 7: WCDMA BAND V, Middle channel (Right Head Cheek)
Product Description: Smart Phone

Model: SP4514
Test Date: Sep 24,2016

VT i alad Tndanni 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 (%) 0.53
SAR 10g (W/Kg) 0.128347
SAR 1g (W/Kg) 0.182036
SURFACE SAR VOLUME SAR
Te—— e |
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Plot 8: WCDMA BAND V, Middle channel (Body-worn/Data Mode, Back Surface)

Product Description: Smart Phone
Model: SP4514
Test Date: Sep 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 (%) -0.03
SAR 10g (W/Kg) 0.274957
SAR 1g (W/Kg) 0.374565
SURFACE SAR VOLUME SA

L L ST ——
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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 (Left Head Cheek)

Product Description:Mobile Phone
Model: SP4514
Test Date: Sep 26,2016

Page 95 of 187

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 (%) -0.79
SAR 10g (W/Kg) 0.172002
SAR 1g (W/Kq) 0.296106
SURFACE SAR VOLUME SAR
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Plot 13:LTE BAND2, Middle channel (Body-worn, Back Surface)
Product Description:Mobile Phone

Model: SP4514
Test Date: Sep 26,2016

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 (%) -0.25
SAR 10g (W/Kg) 0.242773
SAR 1g (W/Kq) 0.439176
SURFACE SAR VOLUME SAR
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Plot 14:LTE BAND2, Middle channel (Data Mode, Bottom Edge)
Product Description:Mobile Phone

Model: SP4514
Test Date: Sep 26,2016

L L ST —

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 (%) -0.39
SAR 10g (W/Kg) 0.281312
SAR 1g (W/Kq) 0.542155
SURFACE SAR VOLUME SAR
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Plot 15:LTE BAND4, Middle channel (Left Head Cheek)

Product Description:Mobile Phone
Model: SP4514
Test Date: Oct 13,2016

Page 98 of 187

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 (%) 1.44
SAR 10g (W/Kg) 0.322473
SAR 1g (W/Kq) 0.573788
SURFACE SAR VOLUME SAR
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Plot 16:LTE BANDA4, Middle channel (Body-worn/Data Mode, Back Surface)

Product Description:Mobile Phone
Model: SP4514
Test Date: Oct 13,2016

Conductivity (S/m)

Medium(liquid type) MSL_1800

Frequency (MHz) 1732.5000
Relative permittivity (real part) 53.85
1.50

SAR 1g (W/Kg)

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 (%) -0.68
SAR 10g (W/Kg) 0.383145
0.613248

SURFACE SAR

| s e il Bt

VOLUME SAR

=
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Plot 17: LTE BANDS5, Middle channel (Left Head Cheek)

Product Description: Smart Phone
Model: SP4514
Test Date: Sep 24,2016

Page 100 of 187

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 (%) -0.95
SAR 10g (W/Kqg) 0.106062
SAR 1g (W/Kqg) 0.151254
SURFACE SAR VOLUME SAR

VinTwma adisted Indanei iy
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Plot 18: LTE BANDS5, Middle channel (Body-worn/Data Mode, Back Surface)

Product Description: Smart Phone
Model: SP4514
Test Date: Sep 24,2016

1 S ke e

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 (%) 1.76
SAR 10g (W/Kg) 0.141073
SAR 1g (W/Kg) 0.189537
SURFACE SAR VOLUME SA

VT ol Tndanni g
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Plot 19:LTE BAND7, Middle channel (Left Head Cheek)

Product Description:Mobile Phone
Model: SP4514
Test Date: Oct 17,2016

Page 102 of 187

Medium(liquid type) HSL_ 2600
Frequency (MHz) 2535.0000
Relative permittivity (real part) 39.42
Conductivity (S/m) 1.94
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 (%) 0.72
SAR 10g (W/Kg) 0.273684
SAR 1g (W/Kq) 0.568501
SURFACE SAR VOLUME SAR
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Plot 20:LTE BAND7, Middle channel (Body-worn/Data Mode, Back Surface)

Product Description:Mobile Phone
Model: SP4514
Test Date: Oct 17,2016

Medium(liquid type) MSL 2450
Frequency (MHz) 2535.0000
Relative permittivity (real part) 52.33
Conductivity (S/m) 2.15
Signal Duty cycle: 1:1
E-Field Probe SN 07/15 EP249
Conversion Factor 4.36
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) 0.194494
SAR 1g (W/Kq) 0.380149
SURFACE SAR VOLUME SAR
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Plot 21:LTE BAND17, Middle channel (Left Head Cheek)

Product Description:Mobile Phone
Model: SP4514
Test Date: Oct 14,2016

Page 104 of 187

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 (%) 0.22
SAR 10g (W/Kg) 0.099310
SAR 1g (W/Kg) 0.133098

VOLUME SAR

SURFACE SAR

Viswidisation o
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Plot 22:LTE BAND17, Middle channel (Body-worn/Data Mode, Back Surface)

Product Description:Mobile Phone
Model: SP4514
Test Date: Oct 14,2016

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 (%) -0.72
SAR 10g (W/Kg) 0.148188
SAR 1g (W/Kg) 0.198046
SURFACE SAR VOLUME SAR
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16 Calibration Reports-Probe and Dipole

COMOSAR E-Field Probe Calibration Report

Rel - ACR.I0T1.1I5SATILA

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 MVG TS
2105 Bavrett Park Dr, - hennesaw, (A 30044

: (AccuepiTED
T - o

Calibration Date: 09/23/2016

SH"HHLI’J"_N c

This document presems the method and results from an aceredited COMOSAR Dosimetnic E-Field
Probe calibration performed in AVG USA wing the CALISAR / CALIBAIR lest benchy, [or use
with a COMOUSAR asystem only. Al calibration rezulis are traceshle o national metrology
Instrtuiane
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COMOSAR E-FIELD FROBE CALIBRATION KEFORT

Rel ACR 307 .| 15 SATL. A

MNenine Fnction Late Stenalure
Prepared by Jerdme LUC Product Manager V32006 ;;%
Checied hy . Jéréme LUC Product Manager 10/5/2016 =
Approved by Kim RUTKEOWSKI Quality Manager 10/5:2016 gl
Choxtamer Name
Wallek Services
Distribution . {Shenzhen) Co.. Lid
[5siie Date Modifications
A 10/5/2016 Lo thal release
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COMUOSAR E-FIELD FROBE CALIBEATION KEPOKRT Ref- ACR 3071 LiSATU. A
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COMOSAR E-FIELD PROBE CALIBRATION REFORT Rol-ACK 207.LISSATL A
1 DEVICE UNDER TEST
Device Under Test

Devige Tvpe COMOSAR DOSIMETRIC E FIELD PROBE
Manulacturer MVG
Model S5ES
Serial Number SN 07/15 EP249
Product Condition (new | used) Used
Frequency Range of Probe 0.7 GlHz-3GHz
Reststance of Three Dipoles al Connector Dipole 1: R1-0.180 MG

Dipole 2: R2=0.191 M

Dipole 3: RA-0.179 ML

A yearly calihration interval is recommended,

2 PRODUCT DESCRIPTLON

21 GENERAL INFORMATION

MVGs COMOSAR E field Probes are built in accordunce (o the IEEE 15328, QET 65 Bulletin € and
CELIEC 62209 standards.

- — -—--I

Flgure 1 - MG COMUSAR Dasimetric £ fleld Dipole

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

3 MEASUREMENT METHOD
The IEEE 1528, OET 65 Bulletin €, CENELEC EN50361 and CEVIEC 62209 standards provide
recommended practices for the probe calibrations, including the performance charactenstics of
interest and methods by which to assess their affect. All ealibrations | measurements performed meet
the fore mentioned standards.

3.1 LINEARITY

The evaluation of the linearity was done in free space using the wivegwide, performing a power
sweap to cover the SAR range (0,00 W/ kg 1o T00W ke,
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mvG COMUSAR E-FIELD PROBE CALIBRATION REVOR] Ref ACR 3071 [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 limii was assessed using the same messurement set up as wsed for the lineariy
messurement. The reyuired lower detection limit 1s 10 mW ke,

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 conliguration 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
wilh tissue-equivalent liguid, with the plastic box illuminated with the Gelds from a hall wave dipole,
The dipole is rotated about itz axis (0°-180%) in 1537 increments. AL cach step the probe s rotated
aboul its axis (0F-360°),

3.5 BOUNDARY EFFECT

The boundury 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 flled fat phanom is exposed 1o fields from cither a reference dipole or waveguide.
With the probe normal to the phamtom surface, the peak spatial average SAR iz measured and
compared to the analytical value ar the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined n the IEEE 1528, ORT 63 Bulletin €, CENELEC EN30361 and CEVIEC
62209 standards were followed (0 generate the mensurement uneertainty associated with an E-held
probe calibration using the waveguide technique. All uncertamties listed below represent an
expanded uncertaimty expressed al approximately the 95% confidence level using a coverage factor
ol k=2, traceable 1o the Intermnationally Accepted Guides 1o Measurement Unceriainty.

lncertaluty anulyals of the probe calibeation b waveguide

Uncertainty Probahility £ Stanclard
b " q - "

KERORSOURCE: value (%) | Distribuion | DVi%r 9 | Dncertuinty (%)
Incident ar Torwand power AL Rectimgulin 1,."__ 1 1 732%
Reflected power 3, (e Rectangula —_— ..,."__ — i | 732%
Lagund condustivity F 0% Fectangulsr = 1,-": = I 2RET
Ligpnd permittmiy 4 g Rectamplar — \n't'_!- — | 2 309%
Field hemogeneity 3,000 Rectangular ¥i— i 1 732%
Freld probe postiomng 50010 Rectangnlar V3 i ZRETH
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COMUOSAR E-FIELD PROBE CALIBEATION REPOR] Ref- ACR I07.1 LiSATU.A

Field probe lineanty 30, Rectangular V3 1.732%

Combined stundard uncertuinty BRI
Espanded uncertainty 1200

55 % confidence level k=2 e

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
1 (VAVmY) | 2 (VAVm)Y) |3 (uVAVImY)
6.91 T.46 g

DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(m\V) (imVY) (mVv)
o7 93 94

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

BTE- -
v e
,--'J }.‘_,_..-"'"
” .-"‘"-_-,-""'f,
E B0 e
- = Voo
2 e Dipole 2
-
wl . '
" /_,"fo
1= i

=1
oy LI§] 0z (] 04 1 0E oy
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Linearity

0.25

by Errar [dB)

B AamAMAASRaREIENSASLaaas e an sanas sunsy o
B 025
5 -050
75

J

-1.00

0 50 100 150 200 250 300 350 400 450 491
E-Feld (V)

Linearty+/-1 94% (+/-0.09dE)

3.3 SENSITIVITY IN LIOUTD

L Ereauency Ft Iy S peilon [ Sl Comvl

(Hz +-

100ATHZ)
HIL 750 AL 41,82 (1590 4.74
BLT50 T50 56,28 {198 485
HLZ50 £33 41.59 1,90 5035
HLES0 35 53.19 097 521
FILS SO0 42,05 (.98 481
BL200 RN 641 1.0% 454
HL 180 1800 11,82 038 4.21
BL1800 1800 53000 152 433
HL 190400 1900 43,38 1.41 4 K
BL 1900 | 2000 53.93 1.55 05
HL 2000 2000 40,12 143 4.37
BLIKK) 2000 53.63 1.54 451
HL. 2450 2450 3834 .80 421
BL2450 2450 52 70 194 436
HL 2600 <G00 3816 1.93 4,18
BLIA0K) 2600 51.55 2] 431

LOWER DETECTION LIMIT: TmW/ kg

Page: 70

Thils oot afwadd spop Bt mepanistiicnd, e d Wl o f0 gucirs, setifioniir tliw writhen appeval of MITS,
Thie ingfarsmation comkained herein o be wied iy for the purpose o which 17 ) aebmbitea oo Do o
i weleauad () wilvols o part withent siriiten approval of MG

=TT TV IO OO ST TO T T TOT Ty TTE=TorT

http://www.waltek.com.cn




Reference No.: WTS16S0961020E V2 Page 113 of 187

COMOSAK E-FIELD PROBE CALIBEATION REFORT Rel- ACRIO7.L LASATU.A
54 ISOTROPY
LLES00 M
= Axial isotropy: 0,04 dB
- Hemispherical isotropy! (L03 dB
IsnbeOpy cLms
14 e =
5 K
“ I
i o0 Z
ad " e, e
ak \
al - A A
T R --"'"-lrF
HL1800 MHz
- Axial isotropy: (.04 dB
- Hemispherical isotropy! 0.07 dB

Ittty 1w
> AT
i = T
ai F ™ g 8
arf \
ol \
ap ‘:. ;
" ¥
a4 !
" ~
: - g
AR S B N3 %8 32 04 AE BB o
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COMOSAR E-FIELD FROBE CALIBRATION KEFORT

Rel® ACR 307, I5SATU. A

6

LIST OF EQUIPMENT

Eguipmen! Summary Sheel

Equipment Alanutactuver/ [ o ~ Carrent | Next Calibration
Descripti Model Identification No. Calibration Date Dati
Walldated Mo cal nalidated Mo cal
Flat Fhantom MVG Sh-ZI08-SAM T equired. required
Valdated Nocal  |validated  No cal
COMOSAR Test Banch Version 3 My equired, required
Network Analyzer | "rode % Sehwarz SN100132 022G 02/2018
Reference Probe MVG EF 84 8N 3708 125 10/2016
hLitimeter Keithigy 2000 1168656 122013 12206
Signal Generator Agllent E4438C MY 42070581 1223 1212016
Charactenzed prior to|Characlenzed prior (o
Apiies Apthessaruim 0% test Mo cal required |lest Mo cal ragured
Power Meter HF E491BA US38267498 1203 122016
Pawer Sensar HP ECP-E2EA US37181460 12203 122016
2= Charactenzed priorto |Characterized prier (o
216-
Cirgctional Coupler Marda 4216-20 01386 test Mo cal reruired. |lest, Ne cal required
) -4q [Validated. Mo cal validated Nocal
Wavealide Mega Industries | DEIYT-158-13-712 | equired Fequired
¥ : Validated MNocal \Validated Mocal
Waveguide Transition | Mega Industries | DEIY7-158-13-701 equired, equired
: \Validated, Mo cal Waldated Mo cal
Waveguide Terminavon]  Mega Industries | O83Y7-158-13-T01 equired required
Temperature { HUMAY|  cortro) Compary 11-661.9 /2015 8/2018
nsor
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SAR Reference Dipole Calibration Report

Ref: ACR.92.2.15.SATUA

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~ |ACCREDITED|
I =T =Ll = -

03/16/2015

SI.I‘JHH‘?EU:I.'.'

This document presents the method und results from an aceredited SAK refercnee dipole culibration
perfomed i MVG LISA smg the DOMOSAR fest bench All calibration results are tmosahle 10
reationa | metrology mstitutns
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ASAR REFERENCE DIFOLE CALIBRATION REPORT BRI LESATLLA
N Function L Sigriaiure
Prepared by - Jérdme LUC Product Manager 422015 ;)’,_ég."
Checked by : Jéréme LUC Product Manager | +/2/2015 J=
Approved by ; Kim RUTROWSKI Quality Manager 4272015 e TRy

Clistomer Name

Waltek Services

Chisirrbticn "
Shsiriomtion {Shenzhen) Co., Lid

Taxue Date

Meodifications
A $2/2015 Initial release
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SAR REFERENCE DIPOLE CALIBRATION REPORT Rl ACHSILISSANA

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 imerval is recommended.

3 PRODUCT DESCRIPTION

3.1 FENE ] TION

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 —ATG COMOSAR Validation Dipole

Page: 412
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mve SAR REFERENCE DIPOLE CALIBRATION REPORT Bl ACHL91 L LS RATLA

4 MEASUREMENT METHOD

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

4.1  RETURN LOSS REQUIREMENTS

The dipale used for SAR svsiem validation wessurements and checks musi huve a returmn loss ol =20
dB3 or better. The relumn loss measurement shall be performed against a liquid Glled Mat phantom,
with the phantom constucted as ouilined in the fore mentioned standards.

42 MECHANICAL REQUIRFMENTS

The IEEE Sud. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR 1est bench employs a 2 rm plantom 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%
comfidence level using a coverage factor of k=2, traceable to the Intemationally Aceepted Guides to
Measurasment Llncertainty.

31 RETURN LOSS

The following uncertainlies apply 1o the returm loss measurement:

Frequency band Expanded Uncertainty on Return Loss
0-6O00N 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 pun

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
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Scan Volume Expanded Uncertainty

lg 20.3 %
| 10 B 201 %
6 CALIBRATION MEASUREMENT RESULTS
6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOQUTD
Frequancy. MKz
550 E-Ll'ii B0 '-'I:.‘Il __" 0 ol TE0 El'l.'l &:!'.I B4l BSH

LR |

Freguency (MHz2) Return Loss (dB) Requirement (dB) Impedance
750) 26,20 -20) 54703130
6.2 RETTRN LOSS AND IMPEDANCE IN BODY LIOUTD
Fipguesmi MMz
ESOEE0 680 0 7M0 A0 TeD TR0 BO0 £ EM0ESA
g ; . ; , . . : ;

11 @

2 b=
250~
&1 5=

A0~

Frequency (MHz) Return Loss (dB) Reguirement (dI3)

Impedance

750 -22.98 -20

5078 +7.0i0
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6.3 MECHANICAL DIMENSIONS

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

300 A2040 41 5 250041 He LTS

ns0 001 % 1667 1% EI3S£1%

750 176051 %, PASS 100041 W PASS 6351w PASS
B35 161.0 21 %, 88881l 3621

300 148.0 £1 %. 833xl%N 3621%

45D RO.J £1 % 51711 R 3Gzl W

1500 A0S 21 W 0041 % 1611%

1EaD 7.0+l W 45741 W 3641 M

1750 752 +1%. ALS£1 % 36418
1800 TED£1 % 17+ % 36418
1800 BA.0+1 % 3a5:1% ENES RS
1950 6.3 21 351N 62l
2000 61511 54N 16219
2100 BL.OE1 % 571l % 36l
2304 535.521% 261N 3641 %
250 1541 30Nl % 3621%
2600 485 1N 28.8 &1 % 1621
3000 41521 % J5.0EL = 3p¢l%
3500 7.1 5% 26921 % 16215%
3T 781 648l % 36414

7 VALIDATION MEASUREMENT

The TEEE Si1d, 1528, FCC KDBs and CEVINC 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 in the fore mentioned standards.
Per the standards. the dipole shall be positioned below the bottom ol the plhantom. with the dipole
length centered and parallel (o the longest dimension of the Ml phantony, with the op surlace of the
dipole at the described distance from the bottom surfuce of the phantom.

7.0 HEAD LIQUID MEASUREMENT

F'“::;"" Relative permittivity (2] Conductivity ] 5/m
nequired miasured riquired measured
200 5325 % AT 25 5%
L LES§ LR DET 257
Pope: 7712
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750 G5 PASS 0.89 &5% PASE
835 A1.545% 0,90 +5 %
SO0 115:54% 0.97 $5%
1150 40,5 £5 M 12025 %
1500 AD.A ES % 12315%
150 A0.2 25 % 13125%
1750 A0.1 £5% LIT25%
1800 40.025% 1.490 15 %
1500 0.0 25 W 1ADES W
1950 0.0 £5 M 140 25 W
2000 ADLD £5 W LA +5%
2100 ECR-3 L 1,49 25%,
2300 3525 H 1.67 25 %
2450 38,2 5% L0255 %
2600 9.0 259 1.96 5%
3008 BEEE R 2A025 %
3500 395 291 5%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIGUTITY

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

Soltware OPENSAR V4
Phenitou SN 200 SANTI
Frobe SN 1811 EPFI22
[ yjuad Henl Loguid Valees eps’ 41 % sigma 0,90
Dnstange between dipole center and liguid 15.0 pim
Area sean resolution =S /dy=8mm
Loon Scan Resolution dy=8mm./idyv=Rm/ile=5mm
Frequency 750 MH 2
Inpul poswer 20 dBm
Ligued Temperatuse ATE
Lab Temperature 21
Lab Hunudity 45 %,
F
":H'“!“‘" 1 g SAR {W/ kW] 10 g SAR (W/kg/w]
required mzasured requirid msasured

300 285 184

LETH A.58 106

75D 849 B8 (0.B5) 555 564 (056

Page: 8772
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Bas 9.56 622
a00 108 699
1450 bl 16
1500 i0,5 16,8
1640 34,2 184
1750 I6.4 193 !
1800 B4 mi
1500 97 0.5
1950 M5 05
2000 411 11
21080 A3 6 2158
2300 48.7 233
2450 524 4
2600 533 6
000 &3.8 5.7
3500 &7.1 25

elail FRETILT T e : T T TN

L R HE DD NEED

7.3 BODY LIQUID MEASUREMENT

F"’m":"' Relative permittivity (&) Conductivity o] 5/m
required measured required measured
150 B1.9 5% 080 £5 %
i) 58.2 £5 % 09245%
450 56.7 5% 094 £55%
750 55.5 £5 % PASS 0,96 £5% PASS
L e 552 #5% 0.97 25%
Qi) 55.0£5 % 1.05 15 5%
915 5505 % 1.0645%
Fage: 912
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1450 54,045 W 13045 %
1610 SR 45T LAODE5 %
1500 53345, 152 45%
19010 S35k 15245%
2000 533 £5% L5215%
2100 53.2:5% 1,62 £5 %
2450 53725 W 19545 %
2600 S1525% 11645 %
A0 SIDES% 2735
JS00 513454 131 +5%
52010 49,010 % 5.30410%
S300 489 =10 % A2 4105
Sd4060 48,7 £10 % 553 #1005
5300 AE6 =10 % 565 £10%
A6 485 =10'% 577 £10%
SRO0 482 =10% G 0010w

T4 SAR MEASURFMENT RESULT WITH BODY LIQLID

Softwure DPENSAR V4
Pramiom SN 20409 SANTI
Probw SN 181 EPGFI2L
Loiuaned Hody Liguid Vilues eps’* 563 sygma ' (.98
Distance between dipole center and liguid 150 mm
Areq scan resolulion d=Emmidy=Emm
Zoon Scan Resolutian dse= B /dy=EBm/de=5non
Fraguency T30 Mz
Inpik power 20 dBm
Liguid Tempernture 2140
Lab Temperature 21 *C
Lab Hom sdity 35 %
Fi
":::w 1 g SAR {W/kg/w) 10g SAR [Wkg/W|
measured measured
750 3.53 (0.85) 5.75 |0.57)
Poges 112

Ty oo ol o P reprnideisil scicapl o Dl o () part wilsosd i sritten qprel ol AT
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8 LIST OF EQUIPMENT

Pl e P

SAM Phantom MVG SN-20/09-SAMT1 iﬂﬁféﬁ“ pleee ;‘“{:'L‘:fézd b

COMOSAR TestBench|  Version 3 NA E‘:E’;‘___ﬁf’” o ::;L':f;ﬂ Ne- ezl
Network Analyzer | RN008 % BeMWarz | snqnn1a2 0202013 02/2016
Galipers Carrera CALIPER-01 1202013 1202076
Relerence Probe MVG EFG12Z SN 18/11 1072014 102015
Multimetar Keithley 2000 11BBE56 1272013 122016
Signal Gerarator Agilent E4438C MY4907 0581 122013 1212016

Ampiities Aethersomm SN 046 Eﬂ;‘“r‘"‘hﬁfgﬁigﬂﬁﬁ :ﬁ'ﬁﬂgf&“ﬁ;?
Fower Meter HP E4418A US38261408 1272013 1212016
Power Sensor HP ECP-E26A LIS 37181460 1212013 1262016

Directianal Coupler | Narda 4216-20 01386 &;ﬂm&e;‘:ffeﬂjﬁu ﬂﬁg:%ﬂgf
Li;”ﬂﬁg%’:ﬂigf Cantral Compzry 1465612 BI2072 Br2015

Puge: 1212
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Ref: ACR.923.153.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: 835 MHZ
SERIAL NO.: SN 09/15 DIP 0G835-358

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

LR BT
il et
..[ ~—
e . F
S =

i

03/16/2015

(ACCREDITED!

Sunimary:

This doevument presenis the method and results from an accredited SAR reference dipole calibration
performed in MVG USA using the COMOSAR test bench. All caltbration results are tmeeable to

mational metralogy Instutions

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




Reference No.: WTS16S0961020E V2 Page 128 of 187

SAKR REFERENCE DIFGLE CALIBRATION REPORT Rl ACRUTLIF EATU.A

Nime Functian Date Signiire
Prepared by : Jéréme LUC Product Manager 4272015 ;j'-f,'s’
Uhecked by JérGme LUC Product Manager 422015 jj-;f
Approved by Kim RUTKOWSKI Quality Manager 422013 Pt i

Crsiomer Name
: Waltek Services
h 4
Lhistrybuition (Shenzben) Ca.. |1
lsspe Date Medifications
i 4/2/2015 Initial release

Page: 2712

Thiw chsgwsint ahll ol b repocmeed escops i ] e by per, solthiowr dhae wrtten approval af WG

v i Rrmneatinid cimatittimndd Mptrelin L0 hee e sl onally o’ e powniainiat fow vl A0 A oadtormdntenl aniind 1y st 1Y
e reddumd iy wirald oF s wi el wrdilav gyl q.l".ll'l'l'?

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




Reference No.: WTS16S0961020E V2 Page 129 of 187

SAKR REFERENCE DIFOLE CALIERATION REPORT el ACRLILATS BATU.A

TABLE OF CONTENTS

T O s ot et el e RS N S AR A R R By s vt
F D LI L o o s M ey A Ry A L ey L e i s 4
T Prodlot DI BOTION oo ei e ivesnscoisivas s cas s s e oo s e b e o
R Gieneral Information . 4
o Rl em e IO . . o i s g e g S s i i e i o 5
4.1 Reumrn Loss Requirements 5
42 Mechanical Requirements = 5
5 Measurement Linceriainty.......... s R s 5
5.1 Retim |oss 5
5.3 Dimension Measurement |
53 Validation Measurement 3
6 Calibration Measurement Resulis............ AR Gy U TTOTOTITEr: ok 1
a1 Return Loss and Impedance In Head Liguid b
6.2 Retun Loss and Impedance In Body Liguid 6
6,3 Mechanical Dimensions - <7
T N DA O O ORI <. bussi s g 1 gk 5 A R A A L AR ESA dmbr T
7.1 Head Liguid Measurement T
72 SAR Measurement Result With Head Laguid 8
7.3 Body Liguid Measurement g
T4 SAR Measurement Resull With Body Liguid in

B LA TR i s bt i b s s s S T B e L

Page: 312

Thiy chrsnent ahill ol b repocwced escops iy bl s by parr, selthiowr dhe writhen appraval af W1
Tk i frrnrndtinis ittt fgtrein L0 h e st onaly o e powegainiat Row vl A0 oadlormilntenl asind [ st 1Y
e pedduamd iy svimald o prard wi st wdifael gy q,l'.li'l'r'.ﬂ.

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




Reference No.: WTS16S0961020E V2 Page 130 of 187

mve SAR REFERFNCE DIFOLE CALIERATION REFORT el ACRYZEAS SATULA

1 INTRODUCTION

This document contams a summary of the reguirements set forth by the TEEE 1328, FCC KDBs and
CEVIEC 62209 standards for reference dipoles vsed for SAR measuremenl system validations and
the measurements that were performed to verily that the product complics with the fore mentioned

standurds.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 835 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID835
Serial Number SN 09/13 DIP DG835-358
Product Condition {new / used) | New

A vearly ealibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 sk NL 0 1t

MVGs COMOSAR Validation Dipoles are built m necordance to the IEEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product is designed lor use with the COMOS AR test bench only.

Figure 1 - MPG COMOSAR Validation Dipole
Page:di12
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4 MEASUREMENT METHOD

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

4.1 RETURN 1.OSS LIREMENTS

The dipole usged for SAR svsiem validation measorements and checks must have a returm loss of -20
dBt or better, The retum loss measurerénl shall be perlomned agamst a liquid filled Dat phanom,
with 1he plintom constucted as ouilined in the fore mentioned siandords,

4.2 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 wnd CEVIEC 62209 stundards specifv the mechanienl componems and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent,  The COMOSAR test bench emplovs o 2 mm phantom shell thickoess therefore the
dipoles sold for use with the COMOSAR test bench comply with the requiremeants st forth For o 2
mm phantom shell thickngess.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertaimy expressed at approximately the 95%,
conlidence level using a covernge [aetor of k=2, troceable to the Intermationally: Accepred Guides 1o
Measuremenl Uncertuiniy,

51 RETURN LOSS

The [ollowing unceriaintics apply 1o Lhe relum loss measurement:

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

5.2 DIMENSION MEASITREMENT

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 messurement uncerfanty Tor validation measuraments,

Page: 512
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Sean Volume Expanded Uncertainty

lg 20.3 %o

10g 20.1 %o

i  CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOQUID

Fiagancy, bx

i+ B0 =] Ly L) A BB0 30 7 B

Sl

-

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

%35 4272 -20 50.7 62+ 0.3 j&2

.2 RETURN LOSS AND IMPEDANCE [N BODY LIQUID

Fraquency, MHE
-] TED TED 1] 20 =] E=D 280 L L] 20 8%
!

e -
125

— 15 0=
17.6=
21 -
:;F_.
50

25

oo

Frequency (MEz) Retmrn Loss (dB) Requirement (d13) Impedance

&35 -24.40 =20 45304+37i0
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5.3 MECHANICAL DIMENSIONS

Frequency MHz L mami h mm o mm
requlred measured required measured required menasured
300 A20.0 21 B 250021 % 635 £1 %W
s 280,021 5 166,721 %, E3d541 %
750 ITRD2] % N0l % 835z1 W
B35 161021 % PASS E9.E=1% PSS ENEIE PASS
200 129.0=1 W RI3i1% 36Tl R
1350 Bo.lz21% E1721% .51 W,
1304 RO.5z1l% 02 61N
1840 9021 % 45721 % 162l %
1750 75,421 % 41921 % 1641 %,
1800 T20=1% dL7T 1% 3631 %,
1900 B8O 21 % 35.521% 3621 M,
1850 B63=1% 38581 % 3.6 %15,
2000 4521 % 37.521% 36:1%.
2100 61021 % 5781 % 1631 M,
2300 55,521 % J2.621% 3531 %
2450 51,541 % 304 £1 % 3631 %,
2600 RALS =1 % 28821 A6=21%,
3000 A15%1% 25021 % 3611%,
3500 70l % 264 21 % 36l %
3700 38,741 5 26.4 £1 % EXCEI R

7 VALIDATION MEASUREMENT

The 1EEE Std. 1528, FOC KDBs and CEVIEC 62209 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned return loss
and mechanical dimension requirements.  The validation 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 phmitom, 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,

7.0 HEAD LIOUID MEASUREMEN'T

F' “M"“::‘" Ralative pormittivity (7] Conducthity (o] 5/m
riequined maasuned requined measired
E 1] A5 3450 0.87+55%
a50 A1545% 087 +5%
Page: 712
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750 218 :5% OR2L5%
B35 A1.515% PASS 030 £5 % PASS
a0 NEEH% 0575 %
1450 40515% 1.20:5%
1500 0.4 £5 % 1,2345%
1640 A02 15% 13145 %
1750 A0.1°15 % LITES W
1800 afd 5% 14045 %
1300 ACWD 15 % 1045 %W
15350 A0 5% LA0 x5 W
2000 A00 45 W 14045 %
2100 3598 5% 149 15%
2300 35545 1LET+£5%
2450 59.215% LBDE5 W
2600 35025 W L96 £5%
A000 385 15% 2M015%
3500 79459 291 £5%

i

uncertamty for the svstem validation,

SAR MEASUREMENT RESULT WITH HEAD LIQLUTID

The TEEE Std. 1528 and CEIIEC 62209 standards state that the svstem validation measurements
should produce the SAR values shown below (For phantom thickness of 2 mm), within the
All SAR walues are nomulized to 1| W forward power. In

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

Soltware OFENSAR V4
Phanlom Shi 2000 SANT
Frole SW I8/ ERGI22
Laguidl Hestdl Liguiel Valises: eps” 4201 sigma (0182
[nstance berween dipole center and hgud 15,0 mm
Area soan resolution e Bimm/Ady=Bmm
Aoan Scan Resoluion dx=8mm/dv=8m/dr=Smm
Freguency B35 Mz
It pawer 20 dBm
Lagind Temperature el =
Lab Temperaiure 215
Lah Humdity 45 %
s 1 g SAR {W/ke/W) 10 SAR (W/ke/W]
requined maaiuned required measured

300 2.B5 184

L] A58 .06

50 AL 555

Page: 812
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H3S 9.56 9,53 |0.95) B2 5.20 [0.62)
500 104 693 |
1450 49 16
1500 305 16.8
1640 34,2 184
1750 36.4 153
1800 g4 w01
1900 39.7 0.5
1950 A0S 05
2000 AL.1 211
2100 436 1a
2300 ART7 233
2450 524 A
2600 55.3 M6
3000 618 57
3500 &7.1 25

0 s
oy o P |
1 a g 3 L \.,_1 I
[ | |
| w1 e Ehe="EN
! R AT | i I._::“- TEFEEF:
7.3 BODY LIOUID MEASUREMENT
E
ﬂ;l:‘nw Relative permittivity (&) Conductivity (o] 5/m
requilned meaiured required i Egu red
150 51,9 +5 % 080 +5 %
Al 58.2 15 % 0.92 5 %
450 SET 5% 0,54 +5 %
750 55,5 45 % 0,96 +5 %
835 EE.3 45 % PASS 0,97 +5 PASS
Qi 55.0 45 % 1,005 £5 %
915 55.015% 1,065 %

Page: Wi2
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1450 5400 255 13055 %
I6li 53835% 1.A0%5 4
1800 LT E AT 152254
(EUATH] 53345% 152 +5 %
2000 LEEFTA 1.52£5 %
2101 532 45% 1,62 45 %
2430 5.7 45% 1.9525 %
2 525 45% 11645 %
E{HY 52.0 15% 2735
3500 51.345% 33145%
S200 45,010 % 5.30210%
300 452+10% 542 =10%
S400 AE.T210% 5E3sin%
S500 A% B £10 % 5.65 #101%
Soi ABS 210 %, 577 +10%
SRO0 48.2+10% 600210 %

74  SAR MEASUREMENT RESULT WTTH BODY TIOUID

Software OPENSAR V4
Phaniom -5 20/09 SAMT1
Probe SN 18711 EPGI22
Lagguuned Boddy Lupod Values eps 33 8 sigmu 0098
[hstance betweon dipolé center and liguid 15 .0mm
Ares scan resolution di=fimm/dv=8mm
Foon Sean Resoldion daesEmmidy *Bm/dr~Smm
Freguency 835 MHz
It povier 201 dBm
Lo T emperaiire il ) 4
Lab Temperature e i
Lab Humadity 45 %
o g L g SAR [W/kg/W) 10 SAR (W/kat/W)
measired mensured
Bas 4,44 a8} 625 0,67
Pagi: 1012
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LIST OF EQUIPMENT

Eguipmen! Summary Sheel

ﬂﬁm M [Menifcation o -culmqm:nm O e

SAM Prantom MVG Sh-2008-SAMT1 Eﬁ:’ég"- Nl Eﬁfﬁ“ Ne r:"?“l

COMOSAR Test Berch|  Version 3 NA ;f’:::j’féﬁ"' Negcal ﬂ:jl’f:f' No  cal
Netwark Analyzer | Fhoc= & Schware SN100132 0212013 022016
Calipers Carrera CALIPER-O1 1212013 12206
Feference Frobe MY G EPGT22 5N 18M1 102014 102015
Multimeter Keithiey 2000 1188656 1212013 122076
Sigl'lal Genarator Agilent E44380C MY 4207 581 122013 121216

Amplifier Asthereomm Sh 045 fﬁ'ﬁfﬁfﬁﬁﬁ;&“ g:f_'“&egf;mﬁ‘eg’
Power Metes HP E44184 US38261498 1212013 1212015
Powet Sensof HP ECP-E26A LISaT181460 122013 12/2016

Directional Coupler | Narda 4215.20 01288 E&“’E‘,ﬁfﬁg[ﬁﬁ :i:?ﬁf;‘:f‘fﬂg&”g
Lmﬁ?gnﬁ Gortrol Gompary 11-681-9 812012 812015
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WALTEK SERVICES (SHENZHEN) CO., LTD
1/F., FUKANGTAI BUILDING, WEST BAIMA ROAD,
SONGGANG STREET
BAOAN DISTRICT, SHENZHEN GUANGDONG 518105,
CHINA
MVYG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1800 MHZ
SERIAL NO.: SN 09/15 DIP 1G800-360

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 3004

7 [AccaEniTED)

03/16/2015

| j‘.:IlH”Hi'H'_I."

| This dotument presents the method and results from an accredited SAR reference dipole calibration
perfommed o MVG USA wsing the COMOSAR test bench.  All calibrabion results are triceable 1o |
rachnl 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 svstem validations and
the measuraments that were performed to verify that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type | COMOSAR 1500 Mz REFERENCE DIPOLE
A soufplirer S— e S R
Model | sID1300
Serial Number SN (2/15 DIP 1G300-360
Product Condition (new / used) | New

A vearly ealibration interval is recommended.

3 PRODUCT DESCRIFTION

31 GENERAL INFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, FCC LDBs 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 TEEEF 1528, FCC KDBs and CEVIEC 62209 standards provide requirements for relerence
dipoles used for system validation measuraments. The following measwrements were performed to
verily that the product complies with the fore mentioned standards,

40 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a retum loss of -20
dB or hetter. The return loss measurement shall be perfomned agamst a liguid filled ar phanom.
with the phantom constucted as outlined in the fore mentioned standards,

NS

The IEEE Std. 1528 and CEVIEC 62209 swndards specily the mechanical components and
dimensions of the validation dipoles, with the dimensions lrequency and phantom shell thickness
dependent,  The COMOSAR test beneh emplovs a 2 mm phamtom 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 wncertmnties listed below represent an expanded uneeramty expressed ai approsmmaiely e 93%,
conlidence level using 4 coverage luaor of k=2 traceable to the Intematiopally Accepted Guides to
Measurement Uncerininly,

31 RETURN LOSS

The ollowing uncertainlics apply [0 The relum loss measurement:

| Frequency band Expanded Uncertainty on Return Loss

' A00-6000M T2 0.1 dB

52 DIMENSION MEASITREMENT

The Following uncertainties apply 1o the dimension messurernents:
I ] Lengih (mum) E:pnmhﬂ I.l'nﬂ:riniﬂl}' on Length
| 3300 0,05 mm

5.3 VALIDATION MEASUREMENT

The guidelines outlined in the [EEE 1328, FCC KDBs, CENELEC EN3U361 and CEVIEC 62204
slandards were followed w generale the measurement unceramty lor validation measurements,
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Sean Volume Expanded Uncertainty
. T TT= a0y = 5
10g 20,1 %o

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOUTD

Fregency, Wiy
1710 ] 1ia 1D 1780 1R 1820 I 1Rl 1520 15N

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

1800 _ -31.91 _ 20 4850-2.0j0

.2 RETURN LOSS AND IMPEDANCE [N BODY LIOUID

Fiecuency, Milz
e 172 TRl 1D 4730 1BOD  1EM) 1840 1850  18AC (L]

. ]hqupire-ﬁl.ﬂ_{d_llj : Impedance

Return Loss (dB) |
- 1800 22.95 _ -20 | 4870-70j0

Frequency (MHz) |

Page: 6712
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6.3 MECHANICAL DIMENSIONS

Freguency MHz - Lmm hmm o mm
required measured required | measured required muasured
" T amou® | | zsposrse | 535:1% 3

150 200031 % BT B35

750 176041 % | Iooniw | 63520 T

Bas 161041 % | megu% | ET-EIE

300 B 13021 | Raasw | | 36

"~ s | mamw | " | swaw | | asuw |
¥ 1500 e | soosm | | 3esw |

1640 79031 % | #57x% | 36:1%

1750 T5.121% | 4w ; I6+1%,

1800 72.021% PASS | wimdds | OASS 1621%, PASS
1900 BHO 215 | 3/s58% | EX-ESE

1950 66.3 21 % B5ELH | 3621%

2000 6521 % | 5% | 3611%,
2100 61021 % | 37w | 16415,

2300 55521 % | 3Feun | 1621,
2450 51521 % nds1n | A6 H
600 18521 % [ zssu= | iEH%
3000 A5 % | [onw | 363159,

3500 37.081% wAN%E | 36E1%
3700 34,751 % | 26421% 16:1%

7 VALIDATION MEASUREMENT

The IEEE Sid. 1528, FCT KDBs and CEVIEC 62209 standards stale that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned return loss
and mechanicul dimension reguircments.  The validation measurement must be performed against a
liguid Mlled fat 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 swfiee of the
dipole at the described distance from the bottom surface of the phantom.

.1 SAD LD MEASUREMENT
"‘:‘;:‘" Relative permittivity (&) Conductivity (o) 5/m
= Tequied: | meksrsd || eyl | comesed
| 300 153355 | oBTiS%
[ | mssw | omasw |

Page-¥i2

Thn koot slvald rion b peprochec e excepst iy full oo iy piarr, seithot e wriiten apyroved of 410G
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750 11945% 0a9:5%
a3 aLs35% | omoesw |
900 AL.545% 09725%
1450 ADS 25 % 1.20%5 %
1500 0.4 5% | 1325%
1640 40.2 5% | 131#5%
1750 AD.145% | 13745%
1800 A0D 5% PASS | 14015% PASS
100 | s0ss5% | 10015% |
1550 10.025% LAD5 %
2000 | aossw | B
2100 39EL5% 14925%
2300 395155 16745%
2450 39215% 18025%
w0 | l0Bs% | | 19645%
e | masx T 2enmn
. - —
7.2 R MEASTUREMEN ST

The [EEE Sl 1528 and CEVIEC 62209 standards state that the svsiem validation measuraments
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 VA _
Phanlgm Sl 2000 SANTI
Probe SRR
Liguid Head Liquid Values: cps” 411 sigmn 139
[nsiance between dipole center and hgud 1010 mm
Aren scan resolution = Emm idy<Bmm
Zuon Sean Resolution. “dx=Smm/dy=m/dz=Smm
Freguency 1RG0 MHz
Tnpu porver ETTN
| Laguid Tempernture e
Lab Te EAL
Lasib Humidiwe 45 %
T 1 g SAR (W/ke/W) 108 SAR (W/kae/W]
] requined measured | reguired measured .
300 285 [ 184
450 58 | aoe
| 750 349 555
FPage: 812

Thuin ko ot il rion B pepiontiec il excrpd by fuld oo i peier, sithonti e wriiein apyprotiad of 410G
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R3S 856 | ). o i
900 | 10.9 ] 6493 i
1450 29 | 18 |
1500 s | 168 :
= A5 ___3_1_1_} 1 g [ |
1750 36.4 [ 12,3 [
1800 | ga | 37 56 (3.76) | 201 | 027 (2.02) :
1300 | 397 i | »s | |
R s | ) |
2000 | a11 | 1.1 :
2100 436 | 13 |
2300 T 2ar | T |
2050 | 524 1. 24 |
2600 [I7 " a&an= | M6 I
3000 G318 J' 157 i
|

3500 67.1 5

) _\1‘_ FL ] R TR [ -_._!__
¥im —L"‘R'__‘!"_!' ] 8 S 1 _,+
T im bl L}
3 Y ||
2 - =5
i P
r g it 4 w14 I.i LB LB
73  BODY LIQUID MEASUREMENT
i Relative permittivity (. Conducthity () Sfm |
| mequined l maatirad | tequked measired |
150 | e103s% 08025% | i
300 58.245% | 0.92 +5 5% |
450) 56745% | 0,94 £5 5 i
750 SE515% | 0,965 5% |
835 552 45% 0.97 +5 % |
00 50455 1.05 +5 % :
915 S50 45% L0645 5% [

Page: &2
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| 1450 54.0 £55% 130£5%
| 1610 LER RIS 14045 %
1800 53.345% PASS L5Z£5% PASS
1900 S3345% 15245%
200D 533 45% 152 5%
2100 S3.715% T
24350 EIT45% 15545 %
2600 | sS25aSW 246 £5%
30010 B2 45 % 2TI45%
3500 S1IL5% 3345
200 Moo | gapstou
300 ABF210% 542 210'%
400 BT 2105 553 +10%
5300 AR £10% | 565¢10%
S0 485 £10-% 577D
RO | fEZri0N 600 =10 %
74 SAR MEASUREMENT RE L (1)
Soltwore CPENSAR V4
Phantom SN 2000 SAMTI
Probe S 1811 ERG122
2 L — o __| Body Ligmd Values eps’ 330 sggmmm 152 .
[hstance bétween dipole centér and ligud 161,00 wrm
Aren scan resolution =R dy=Bm
Loon Sean Resohdon dae=Emm/dy <Hmidz Smm
Frequency 1800 Mz S
I power 20 dBm
Laguid Temperature = LEVNG— 2 -
Lils Temperatune 217
Luh Humadity 5%
i 1 ESAR (W/he/W) 10 g SAR (W/ke/W)
measured measured
[ w0 | aewem 0 (201
Fage: 112

TR0 ke it it i b gegnoutictal. it ol oo i pier, st e v aggroal af AU

Tiver Ingfearmaticans constiaimend heredie is fo b moed omdy Jor il pusgssse for whiide i Lo autmelited o iy ot i
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Uil
\ |;||||.||
{ ' 1
e B ey | | |
~ s il | |
B ime '._\ | b d e = =3
= || | |
g ——1 w3 =
| | | |
i } |
g Y T =1
i 12 1 R I 3
"t i Lo

FPage: 11712
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8 LIST OF EQUIPMENT

Eauipment Summarny Sheesl

Decription | Model - |1entiBeation No| copmion e | Date

SAM Praritom MVG SN-20/05-SAM71 E‘jﬂ;ﬂd"- Nt i”ﬂ'{ﬂﬂg‘_‘- T r;E"I

COMOSAR Test Benichl  Versian 3 NA ;"j;ﬂ:;d- N cal Eﬁ:ﬂd' No  cal
Netwark Analyzer | FPO08 SECNWAR | gnapgtan n2r013 | 0212016
Calipars - Carrera —i_:.h;l‘-_‘;n:— ‘ 1253 12.;'2;:6
Reference Probe MVE EPG122 SN 1811 1072014 10/2015
 Mulmser | Keithiey a00 | 1esess | 120013 |h 122016
Signal Generator | Agllert E4438C | MY49070581 22013 | 1202016

Amplifier 1 Joeronrs |  zhicm i&“ﬁfﬂ:ﬁfﬁﬁ“iﬁ:ﬁ”ﬁfﬂ:? EE::;E’-
Power Meter HR E44184 LUS36261498 1212013 | 1212016
Power Sersor HP ECP-E26A USaT181480 1212013 | 12/2016

Directional Coupler | Narda 4216-20 01386 %ﬂmﬁgﬂmiﬁfrﬂﬁggﬁﬂf
Lﬂ"ﬂ‘ﬁ;‘ gl_:':r’ Cortrol Compary 11.651.9 812012 I B/2075

Fage: 1212

T ko ot bt v e et éid. e b Sl oo fin s, bt e v ety sarcvnl af A1
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SAR Reference Dipole Calibration Report

Refl : ACR92.6.15.5ATUA

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 09/15 DIP 1G900-361

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

S e

[ACCREDITED!

03/16/2015

Ermmary:

This decument presents the method and results from an accredined SAR reference dipele calibratien
performed m MVEG TISA uwsing the COMOSAR test bench.  All calibration results are traceable o
rastacnn] metrology imstitutions
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Approved by Kim RUTKOWSKI Quality Manager 422013 drti mmh

Crsiomer Name
: Waltek Services
h 4
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i 4/2/2015 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 performed to verily that the product complics with the fore mentioned

standuards,
- DEVICE UNDER TEST
Device Under Tes!
Device Type COMOSAR 1900 MHz REFERENCE DIPOLE
Mlanufacturer MVG
Muodel SID1900
Serial Number SN 0915 DIP 1G900-361
Product Condition (new / used) | New

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 ol

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

Figure 1 - MG COMOSAR Validation Dipale

Page:4/12

This ) shll mot b repoduced esceps i full ar b parr, swithow i weitlen appraval af W1
v i farmunitienn ecmatoaimend Mereln Ui o be e only for e parposs e sififoh 0 Gl aond 15 mof o
b peldased in sivle oF gt wi e weithenl aggnevad of WITE

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




Reference No.: WTS16S0961020E V2 Page 155 of 187

SAKR REFFRENCE DIFGLE CALIBRATION REPORT WAl ACELEIRAS AT

4 MEASUREMENT METHOD

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

4.1 RETURN 1.OSS LIREMENTS

The dipole uzed for SAR sysiem validation measorements and checks must have a returm loss of =20
dBt or better, The retum loss measurergnl shall be perlomed agamst a liquid filled Dat phanom,
with 1he plintom constucted as ouilined in the fore mentioned siandords,

4.2 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 wnd CEVIEC 62209 stundards specifv the mechanienl componems and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent,  The COMOSAR test bench emplovs o 2 mm phantom shell thickoess therefore the
dipoles sold for use with the COMOSAR test bench comply with the requiremeants st forth For o 2
mm phantom shell thickngess.

5 MEASUREMENT UNCERTAINTY

All pncertainties listed below represent an expanded uncertaimy expressed at approximately the 95%,
conlidence level using a covernge [aetor of k=2, troceable to the Intermationally: Accepred Guides 1o
Measuremenl Uncertuiniy,

51 RETURN LOSS

The [ollowing unceriaintics apply 1o Lhe relum loss measurement:

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

5.2 DIMENSION MEASITREMENT

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 messurement uncerfanty Tor validation measuraments,

Page: 512
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Sean Volume Expanded Uncertainty

lg 20,3 %

10g 20.1 %o

i  CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Fiaguincy, MHz
VR0 VBTl LR =28 VE=0 150 150 1340 &0 V3an 00

511

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

1900 -33.77 =20 49.9 Q- 2.0 82

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIOUI

Foguency, b
1= k] 1EED 1840 1Bs0 1530 1500 1520 1840 & 2] 1330 20

Frequency (MEz) Retarm Loss (dB) Requirement (dB) Impedance

1901) -27.04 .20 4580 - 1.5j0

Page: 612
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5.3 MECHANICAL DIMENSIONS

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

300 A20.0 21 B 250021 % 635 £1 %

s 280,021 5 166.7 21 %, E3A5+1 %

750 ITRD2] % N0 % ad5z1W

B35 161021 %% BO.B21% 3.4 21 W

200 129.0=1 W RI3i% 36zl R

1350 Bo.lz21% E17:1% 1521 W

1304 RO.5z1l% 0023 % 61N

1840 9021 % 457210 16zl %

1750 75241 % 41921 % 36415%,

1800 T20=1% dL7 1% 1631 %,

1800 68021 % PASS 38,5219 Pass 361N, PASS
1850 B63=1% 3B521% 3615

2000 4521 % 375214 361N
2100 61021 % ELWE SR 161 %,

2300 55,521 % J2E21N 3611 %,

2450 51,541 % 304 1% 1621 %,

2600 RALS =1 % 28841% 16215,

3000 A15%1% 25021 % 3611%,

3500 70l % 264 21 % 36l %

3700 38,741 5 26.4 £1 % EXCEI R

7 VALIDATION MEASUREMENT

The IEEE Std. 1528, FOC KDBs and CEFIEC 622009 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned return loss
and mechamenl dimension requirements.  The validation measurement 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 phatom, 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 phatom,

7.0 HEAD LIOUID MEASUREMEN'T

B “M"“::‘" Retative permittivity () Conduethvity {a) S/m
riequined maasuned requined measired
E 1] A5 3450 0.87+55%
a50 A1545% 087 +5%
Page: 712
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750 218 5% OR2LS W
B35 A1.515% 03015 %
a0 5% 05715 %
1450 40515% 1.20:5%
1500 0.4 £5 % 12345%
1640 A0 15% 13145 %
1750 A0.1°15 % LITE5W
1800 afo 5% 14045 %
1300 ACUD 159 PASS 10045 %W PASS
15350 A0 155 LA0 x5 W
2000 A00 15 W 14045 %
2100 38 15% 149 15%
2300 35545 1675 %W
2450 55.215% LBDE5 W
2600 35025 W L9096 £5%
A000 355 15% 20015%
3500 79459 291 £5%

i

uncertamty for the svstem validation,

SAR MEASUREMENT RESULT WITH HEAD LIQLUID

The TEEE Std. 1528 and CEIIEC 62209 standards state that the svstem validation measurements
should produce the SAR values shown below (For phantom thickness of 2 mm), within the
All SAR values are nomulized to 1| W forward power. In

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

Softwire OFENEAR V4

Phanlom SN 2000 SAMTI

Prabe SW 18/11 EPG122

Laguidl Hespel Liguiel Values: ops” 40,9 sipma 143

[nstance berween dipole center and hgud

160 mim

Aren scan resolution

o= Bimm/Ady=<Bmm

Zoan Scan Resolutlon

dx=Bmm/dv=8mdr=Smm

Frequency 15900 WH 2
Tnymst pawer 20 dBm
L Temperature Tl =
Lab Temperature 21*C
Lk Humdity 45 %
s 1 g SAR {W/ke/W) 10 SAR (W/ke/W]
requined maaiuned required measured

300 2.B5 184

L] A58 .06

50 AL 555

Page: 812
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H3S 9.56 B2

900 10.9 599

1450 ¥ 18

1500 305 168

1640 34,2 184

1750 364 153

1800 3w 0.1

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

2000 A1.1 211

2100 436 Ha

2300 ART 233

2450 524 4

2600 553 M6

3000 618 57

3500 &7.1 25

NEE 1 '
el | |
WAL Y HEN|
3 - .| .
£ 2y, % 8 5
: e 0 R -
L
nas ] 1 |
' TR R 'R L
T3 BODY LIOQUID MEASUREMENT
Fﬂr:l:zw Relative permittivity (&) Conducthvity (o] 5/m
requilned meaiured required e Egu red
150 £1.9 +5 % 080 +5 %
30 55.2 15 % 0.92 5 %
450 SET 5% 0,54 +5 %
750 55.5 45 % 0,96 +5 %
835 EE.2 45 % 0,97 +5 %
Qi 55.0 45 % 1,005 £5 %
915 55.045% 1.06 £5 %
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1450 5400 255 130£5%
16140 S3R15% 14045 W
1800 B335 152 +5%
(EUATH] 53.3:5% PASS 152 +5 % PASS
20000 533 0% 15225%
210} 532 45% 1,62 £5 %
2450 5].715% 1,955 %
2600 525 45% 11645 M
E{HY 52.015% 27345 %
3500 51.345% 33145%
S2010 45,010 % 5.3010%
300 453 +10% 542 =10%
S RET210% 553 10%
5500 A6 £10 % 5.65 101 %
Ao ABS 210 %, 577 £10%
SRO0 48.2+10% £.00=10%
74 SARMEASUREMENT RESULT WTTH BODY TIQUID
Sofsware OPENSAR V4
Flhuniom _':::_?‘_H 207 SAMTL
Probe SN IR ERGT22
Loagguuned Boxdy Lupnd Values eps’ 339 sigmu 135
[hstance betweon dipolé center and ligud 161 0 mm
Area scan resolution d=8mm/dv=8mm
Foon Sen Resoldion dae=Emmidy *Bm/de~Smm
Freguency 1900 Mz
It povwier 20 dBtm
Lo T emperaiire e
Leb Temperature e e
Lr'l]"J”LI.I'I‘IIIJ-lT_‘r' 5%
Fr
’:1‘:““' 1 g SAR [W/kg/W) 10 g SAR |W/ kg /W)
measured miensured
1800 ERLETER) 20,37 |2.04)
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LIST OF EQUIPMENT

Eguipmen! Summary Sheel

ﬂﬁm M [Menifcation o -culmqm:nm O e

SAM Prantom MVG Sh-2008-SAMT1 Eﬁ:’ég"- Nl Eﬁfﬁ“ Ne r:"?“l

COMOSAR Test Berch|  Version 3 NA ;f’:::j’féﬁ"' Negcal ﬂ:jl’f:f' No  cal
Netwark Analyzer | Fhoc= & Schware SN100132 0212013 022016
Calipers Carrera CALIPER-O1 1212013 12206
Feference Frobe MY G EPGT22 5N 18M1 102014 102015
Multimeter Keithiey 2000 1188656 1212013 122076
Sigl'lal Genarator Agilent E44380C MY 4207 581 122013 121216

Amplifier Asthereomm Sh 045 fﬁ'ﬁfﬁfﬁﬁﬁ;&“ g:f_'“&ef:':ﬁ“eﬁ:ﬁ‘eg’
Power Metes HP E44184 US38261498 1212013 1212015
Powet Sensof HP ECP-E26A LISaT181460 122013 12/2016

Directional Coupler | Narda 4215.20 01288 E&“’E‘,ﬁfﬁg[ﬁﬁ :i:?ﬁf;‘:f‘fﬂg&”g
Lmﬁ?gnﬁ Gortrol Gompary 11-681-9 812012 812015
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SAR Reference Dipole Calibration Report

Rel : ACR 156.12.15.SATUA

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

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

77 [AccREBITED)

Calibration Date: 05/16/2015

Stunmnary:

This document presents the method wnd results from an secredined SAR reference dipale calibration
performed m MVYG USA asing the COMOSAR test bench All calibrution results are tmeeable to

rathinnl metrology (nstiiotions
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Nime Frnction Lt SlEnuiure
Frepared by . Jeréme LUC Product Manager 6/5/2015 P“'_.';f;'
Checked by - Jérdme LUC Product Mumger 6/3/2015 :_j:-_:_jf"
Approved by Kim RUTRKOWSKI Cuality Manager 6/52013 ST

Crsiomer Name

Waltek Services

Jistrif d
Lhistribuitien (Shenzhen) Co.. 4d

Issnie Brite Medifications

A 6/5/2015 Initial release
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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 o verity that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Tyvpe COMOSAR 2600 MHz REFERENCE DIPOLE
Manufacturer MVG
Model S1D2600
Serial Number SN 16/13 DIP 2G600-376
Product Condition {new | used) New

A yearly calibration interval is recommended,

3 PRODUCT DESCRIFTION

31 GLENE

TION

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

Figure 1 - MG COAMOSLR Falidation Dipole
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SAHR REFFRENCE DIFOLE CALTBRATION REFORT BEC AR SGLEIZSATUL,

4 MEASUREMENT METIHOD

The IEEE 1528, FCC KDBs and CEVIEC 62209 standards provide requirements [or relerence
dipoles used for svstem validation measurements.  The following measurgments were performed 1o
verthy 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 retiom loss measiirement shall be perfommed agamst a liquid filled at phamom,
with 1he pleiniom constucted as outlined n the fore mentiomed standands,

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 Freguency wnd phantom shell thickness
dependent,  The COMOSAR test bench cmploys a 2 mn phantom shell thickoess therélore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth For a 2
mum phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uneertainties listed below represent an expanded uncertainty expressed at approsimately the 954,
conlidence level using o coverage [ctor of’ k=2, traceable 1o the Infernationally Accepied Guides 1o
Measurement Uncertainiy.

31 REIURN LOSS

The Tollowing uncerininlics apply [0 the relum loss measurement:

Frequency hand Expanded Uncertainty on Refum Loss
HHO-H000MHe 0.1 die

52 DIMENSION MEASURFMENT

‘The following uncertainties apply o the dimension measurements:

Length (mm) Expanded 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 (o generate the meassurement uncertaimty for validation measureéments.
Scan Volmme Expanded Uncertainty

] 4 203 %
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20.1 Yo

e

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN TEAD LIOUID

Finimearcy M
2540 el =) Fa = 1 LR . ¢ |

0 TRED 2E0 200

Frequency (MHz) Retuim Loss (dB) Requirement (dB) Impedance
2600 -29.44 =20 534040150
6.2 RETURN LOSS AND IMPEDANCE IN BODY LIOLUITD
Flogusncy, M
..q".l'l ] e ] Z=F 750 R0 20 .'.t_alL': SEED _‘E‘_.Ei'l .'.“j.'i.l
1l
1%
2=
# =
s )
40 -
5-
Freguency (Miz) Return Loss (dB) Regquirement (d15) Impedance
206000 =44 39 =20 30,10+ 03i0
6.3 MECHANICAL DIMENSIONS
Frequency MHz Lmm hmin d mm
reqguired s red requined imeasured risguired mientuied
300 20041 % 250,041 % 635 +1 %
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450 290041 ¥ 166,71 6351 W
750 176021 % 100041 % EI5:1H
Bis 161.021 & BB W EF-FE
00 149.0 1 % Bi3z1l% 16%] 5,
1450 RO.J1% 5171 W, 361
1500 BO.S5 1% S00E1W. 6%l %
1690 7O.0 415 457 +1% 3641,
1750 75251 % 42511% 3641,
1800 F2.021% AL7 1% 36:1M,
1900 68,021 % 39511 % 1631 %,
1950 66,31 % ELLES 361N
2000 A 52IT ETETIR S 368l
2100 E1.021% BTN 6%
2300 55621 % 37611% 681 %,
2450 51519 N4 £1% 3,68 %
2600 AES=IH PASS 2RE21 W PARS 362l %, PAES
3000 41,521 % 250210 361N,
3500 37,081 %, 26,811 % 3611 %
3TN 3 Tel & 64 $1 % 161l 5

7 VALIDATION MEASUREMENT

The IEEE Swl 15328, FCC KDBs and CENIEC 62209 standards state that the svstem validation
measurements must be performed using a reference dipole meeting the lore mentioned retum loss
and mechanical dimension requirements.  The validation messurement must be performed against a
liguid filled fat phantom, with the phantom constructed ns owlined in the fore mentioned standards.
Per the standards, the dipole shall be positioned below the botiom of the phantom. with the dipole
length cemered and parallel 1o the longest dimension of the fat phaniom, with the top surface of the
dipole at the desenbed distance from the bottom surface of the phamom.

T IMENT
Fr
o Relative permirtivity (&) Conducthvity (o) S/m
requined measured required measured
Ino A53 25% DB7 £5%
as0 355w 087 £5 '
750 A18 :5% D.B3 5™
B35 N1.525% 0,90 £5 %
oo fl545% D97 £5%
1450 A0.5 £5 % 17025 %
1500 a4 23 % 11335 %
1690 402 25% 13125
1750 40.1 5% L3IT 5%
Page: W1
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1800 400355 LA0ES W
1500 AlLD 25 % 1.0 £5 W
1950 A0 £5% A0 E5 W
20040 40.0 5% LD E5%
2100 AT 14925 %
2300 395255 LE75%
J450 51 iE% LRO25H
2E00 [OBEw PASS LIS E5H PASS
ELL A B5i5% LA0ES W
3500 7o % .91 25/

7.2 SAR MEASUREMENT RESL

uncertainty for the system validation,

TETWITHE HEAD LI

The IEEE Std. 1528 und CEIIEC 62209 standards stale that the system validation measurements
should produce the SAR values shown below (for phontom thickness of 2 mm). within the
All SAR values are nomudized 1o 1 W torward power. [n

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

Softwnre COPENSAR V4
Phantom SN 2000E SAMTT
Piche ShRA1 EPGI
Laguicl Hend Ligiid Values eps” 3% 2 sjoma ] 93
Chstunee between dipole center ind lowd 1110 nm
Aren sean reselution (he=Smm/dy=Bmm
Loan Scan Resolutian b= Srmam dy < Smim/idz = Smm
Freguency 26000 M1z
Inpadl power 200 dBm
Liuuid Tempersiure e
Lab Temperature v g
Lab Humidity 43%
Fre
Y 1 & SAR [W/kg/W) 10,8 SAR [W/kg/W]
renulned measured required measu red
300 285 194
A5 A58 306
750 2.49 555
a3h 956 622
00 1na 693
1450 9 16
1500 a0 s 168
1640 a4.2 1E4
1758 364 133
1800 B na
Page: 801
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1900 a7 | 005

1950 0.5 0.8

2000 1.1 214

2100 436 21.5

2300 8.7 13

2150 5314 i

2600 553 55,07 [5.50) M5 24,30 (2.43)

3000 BAE 5.7

3500 67.1 s

|
1
T
|
1
e s s
|
1
|
1

F"::!“‘" Relative parmittivity (g) Conductivity (o] 5/m
requlned measured required measured
150} 619 15% 0,80 £5 %
3000 SE.215% 052 25 %
450} 56.7 #5% 0,94 £5 %
750 555 159 0,96 15 %
835 55.215% 097 +5%
QO 550 15% 1.05 5%
915 5025 % 1,05 +5 5
1450 540 5% 1,30 +5 %
1610 B3R 25 % 1.0 £5 %
1 500 £31.345% 152455
19400} 5345% L5225%
2000 5335 % 15245 %
2100 53.2 25% 152 £5 %
2450 517 45% 195514
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2600 525:5% | PASS 2165% PASS

3000 S1025% 27315%

3500 513 $5% 1,31 25 %

200 49,0 £10 5% 530%10%

5300 48,9 £10 % 542%10%

S0 48,7 £ 10 % 553 210%

S500 386 £10% 565 £10%

600 455+10% 57T £10%

SEO0 AB.Z £10% 600410 %

T4  SAR MEASUREMENT RESULT WITH BODY [LIOUIL

Software CPENSAR V4
Phantom S 200K SAMT]
Pribe SN 1811 EpG122
Liguidl Body Ligud Vialues eps’ - 51 6simma 221
Distance between thpale center and liguid L0 mm
Area scan resolulion = Emm dy=Emm
Zoon Scan Reésalution d=5mim/dy=Smm/dz=Fmm
Freguency 2600 MHz
Il povwer 20 dBm
Laguid Tempernture Z1 "G
Lab Temperaiure 21 *C
Lab Humdity [5%
e~ 1 B SAR (W/kg/W) 10 g SAR (W/kg/W)
mieasured measured
2600 5302|330} 73.66 |2.37)
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Kol ACRI 561 TS SATLLA

LIST OF EQUIPMENT

Equipment Summary Sheel

Iﬁ:‘uﬁm Manaaetarer ! | gentificution No.| . Curent H““?.:;:""““I

SAM Phantom MVG SN-20/0S-SAMT1 Eﬁf;ﬁ“ RN :"E::jff;“;“ Ho ““‘l

COMOSAR TestBench|  Version 3 NA :ﬁﬁf:j“ Nacal ﬂfmﬁd Mo cal
Network Analyzer | RVo0e 5 Scwarz SN100132 0272013 0202016
Calipers Carmera CALIPER-01 122073 12206
Reference Probe MVG EPG122 SN 18M1 1042014 10215
Multimeter Keithiey 2000 1188656 122013 12206
Signal Genarator Agilent E4438C MY 4207 0581 124213 121216

Amplifier Asthercomm Shi 046 f;g?mﬁfgf?e’;ﬁﬁ;g‘ ﬁ;f_'arf::ff’eﬂﬁ;g’
Power Meter HP E44184 US38261458 1202013 1220186
Fower Sensor HP ECP-E2GA UsaTi81480 1212013 122016

Directional Coupler | Narda 4216-20 01386 Eﬁmjﬂjffgﬂﬁ ngrahfﬁffeﬂaﬂéf
mejlﬁ'“&?nﬁ Cortrol Gompany 116619 812012 812015
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Return Loss and Impedance in Head liquid(Mar 3,2016)

Frequency(MHz) Return loss(dB) Requirement(dB) Impedance
750 -28.164 -20 52.9530Q-0.643jQ
Return loss
Tre! [ERE] d6Mag {048/ Ref0dE  Cal i
) - i1 750.00000 Wz -2871B4 4B
— | - —-_.____\_\__‘l_\-- =i _-_'_'_L_,_
=13 —11"1.—_\_‘:— pr—— ::_'\-""'_ e
. P |
= :_.l -[
a0 / |
= =]
L — = —=m] i
_E -
=_1l
l
CH1 Start 635 MHz Par -10 aBm Stop BES.DOMHzZ
Impedance
"
Trel BN Smih Rel il Col 1
~" | e} —J50.00000 MHz 52853 0
) o A B42.91 m
"0 o 7 426.93 pF
rd b i E
; = "
'r'lll .-"‘l "';{"- o : .1',_..--"
/ £ TR
Ilr ™ :..
| f I,I T ¥
| o BEY (85 1 e
| | \'| 1 F
I\ b II| I|r A o 4
\ L A==
\ o~ r: 4
T A
L Ty R _\_'._f_____ﬂ,.?'—_-—"'ﬂ_ ey
. _.":{ . ‘;-'L"\-\_.__ . f f
o ﬂ-.h___hhf. H_J-P"'Tr :
& -""“M-..._ ..| - il
Ch1  Star 6535 MMz Far -10 dBim Stop  BBS.00 Mz
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Return Loss and Impedance in Body liquid(Mar 3,2016
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17.2 DIPOLE 835 (SN 09/15 DIP 0G835-358)

Return Loss and Impedance in Head liguid(Mar 8,2016
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Return Loss and Impedance in Body liquid(Mar 8,2016
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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
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Return Loss and Impedance in Body liquid(Mar 15,2016

1800 -25.849

-20

47.9920+7.543|Q

Return loss

=

7ol BNE] 98 Mag 108 RefodB Ca

511 o 1 dho00 OHi  -25848 uaJ
==
Al _-_h_‘_“ —— "]
an xﬁh‘"m _..r-*‘f
&“L\_‘____,.‘f
= 8
- a0
il
il
33
Chi Stan 156 GH2 Pwr <10 aBm Siop 205 GHz
Impedance
M
Tret BEE Smith ReftlU Cal 1
1.800000 GHz 47882 0
- {T.543 01
61213 pH
Chi  Start 1 56GHz Par -10 dBm Sop 2.05 GHz

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




Reference No.: WTS16S0961020E V2

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 47.52Q-0.735|Q
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Return Loss and Impedance in Body liquid(Mar 25,2016
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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
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Return Loss and Impedance in Body liquid(Mar 28,2016)

Frequency(MHz) Return loss(dB) Requirement(dB) Impedance
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18 SAR System Photos
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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(LCD UP) Data Mode(LCD Down)

Data Mode (RIGHT EDGE) Data Mode (BOTTOM EDGE) |
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20 EUT Photos
Front side

Back side

End of report
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