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1. Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for M502 are as

follows.

<Highest SAR Summary>

Exposure Position

Frequency Band

19-SAR (W/kg)

Highest 1g-SAR

(W/kg)
GSM850 0.324
GSM1900 0.786
Head WCDMA V 0.271 1.367
WCDMA || 1.367
WLAN 2.4GHz Band 0.292
GSM850 0.588
GSM1900 0.794
Body WCDMA V 0.219 0.794
(1cm Gap)
WCDMA || 0.495
WLAN 2.4GHz Band 0.083

This device is in compliance with Specific Absorption Rate (SAR) for general
population/uncontrolled exposure limits (1.6 W/kg) specified in FCC 47 CFR part 2 (2.1093)
and ANSI/IEEE C95.1-1992, and had been tested in accordance with the measurement
methods and procedures specified in IEEE 1528-2003.

<Highest simultaneous transmission SAR>

Position Main antenna | WLAN 2.4G Bluetooth Max Sum
Highest
SAR value for Head Left Cheek 1.367 0.139 1.506
Highest Back 0.794 0.083 0577
SAR value for Body

According to the above table, the maximum sum of reported SAR values for GSM/WCDMA
and BT/WIFI is1.506W/kg (19).
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2. SAR Evaluation compliance

Product Name: 3G Smart phone

Brand Name: N/A

Model Name: M502

Applicant: GUANGDONG GUANTONG HOLDING CO., Ltd

NO.2,BEIAO AVENUE,DAWENBA,AOTOU,DAYABAY,HUIZHOU ,

Address: GUANGDONG,CHINA .

Manufacturer: GUANGDONG GUANTONG HOLDING CO., Ltd

NO.2,BEIAO AVENUE,DAWENBA,AOTOU,DAYABAY,HUIZHOU ,

SELLC GUANGDONG,CHINA..

FCC 47 CFR Part 2 (2.1093)

ANSV/IEEE C95.1-1992

IEEE 1528-2003

FCC KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r03
FCC KDB 865664 D02 SAR Reporting v01r01

FCC KDB 447498 D01 General RF Exposure Guidance v05r02

FCC KDB 941225 D06 Hotspot Mode SAR v01r01

FCC KDB 648474 D04 SAR Evaluation Considerations for Wireless
Handsets v01r02

FCC KDB 248227 D01 SAR meas for 802 11abg v01r02

FCC KDB 941225 D03 SAR Test Reduction GSM GPRS EDGE v01

Applicable
Standard:

Performed Date: 14" ~16™ Apr. 2015

Test Engineer: AZ m

Reviewed By 7""’7 LA

Shenzhen Sunway Communication CO.,LTD Testing Center
1/F,BuildingA SDG Info Port, KefengRoad Hi-Tech Park, Nanshan
Performed Location: | District,Shenzhen , Guangdong, China 518104

Tel: +86-755- 36615880

Fax: +86-755- 86525532
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3. General Information:
3.1 EUT Description:

EUT Information

Product Name 3G Smart phone

Brand Name N/A

Model Name M502

Hardware Version C11_J V4.0B

Software Version TCS4011_C11_M403_V1.0_20150317
Antenna gain: GSM 850: -1.97 dBi

PCS 1900: -1.46dBi
WCDMA 850: -1.97dBi
WCDMA 1900: -1.46dBi

AC adapter: Input:100-240V AC,50/60Hz 200mA
Output:5V DC MAX 1A
Power supply: Rechargeable Li-ion Battery DC3.7V-2600mAh

GSM850: 824.2 MHz ~ 848.8 MHz
GSM1900: 1850.2 MHz ~ 1909.8 MHz
WCDMA Band V: 826.4 MHz ~ 846.6 MHz
WCDMA Band II: 1852.4 MHz ~ 1907.6 MHz
WLAN 2.4GHz Band: 2412 MHz ~ 2462 MHz
Bluetooth: 2402 MHz ~ 2480 MHz

Tx Frequency

GSM/GPRS

RMC/AMR 12.2Kbps
HSDPA

HSUPA

802.11b/g/n  HT20/HT40
Bluetooth v3.0+EDR

Mode

Class B — EUT cannot support Packet Switched and Circuit Switched
Network simultaneously but can automatically switch between Packet and
Circuit Switched Network.

GSM/(E)GPRS Transfer
mode
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3.2 Test Environment:
Ambient conditions in the SAR laboratory:

Items Required Actual

Temperature ( ) 18-25 22~23

Humidity (%RH) 30-70 55~65
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4. SAR Measurement System:

4.1 Dasy4 System Description:
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The DASY4 system for performing compliance tests consists of the following items:

>

>

V V V V

VV V V

A standard high precision 6-axis robot with controller, teach pendant and software. An arm
extension for accommodating the data acquisition electronics (DAE).

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.

A data acquisition electronics (DAE) which performs the signal amplification, signal
multiplexing, AD-conversion, offset measurements, mechanical surface detection, collision
detection, etc.

The Electro-optical converter (EOC) performs the conversion between optical and
electrical of the signals for the digital communication to the DAE and for the analog signal
from the optical surface detection.

A probe alignment unit which improves the (absolute) accuracy of the probe positioning.

A computer operating Windows 2000 or Windows XP.

DASY4 software.

Remote control with teach pendant and additional circuitry for robot safety such as warning
lamps, etc.

The SAM twin phantom enabling testing left-hand and right-hand usage.

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

Validation dipole kits allowing to validate the proper functioning of the system.
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5. System Components:
> DASY4 Measurement Server:
i

The DASY4 measurement server is based on a
PC/104 CPU board with a 166MHz low-power
pentium, 32MB chipdisk and 64MB RAM. The

b necessary circuits for communication with either
= - the DAE4 (or DAE3) electronic box as well as the
DASY4 [ b 16-bit AD-converter system for optical detection

—— and digital 1/0O interface are contained on the
E. DASY4 I/O-board, which is directly connected to
Calibration: No calibration required. the PC/104 bus of the CPU board.

» DATA Acquisition Electronics (DAE):

The data acquisition electronics consists of a
highly sensitive electrometer grade preamplifier
with auto-zeroing, a channel and gain-switching
multiplexer, a fast 16 bit AD converter and a
command decoder and control logic unit.
Transmission to the measurement server is
accomplished through an optical downlink for
data and status information as well as an optical
uplink for commands and the clock.

Calibration: Recommended once a year

> Dosimetric Probes:

Model: ES3DV3,

Frequency: 10MHz to 3G, Linearity:+0.2dB,
Dynamic Range: 10 yW/g to100 mW/g
Directivity:

1+ 0.3 dB in HSL (rotation around probe axis)
1 0.5 dB in tissue material (rotation normal to
probe axis)

These probes are specially designed and
calibrated for use in liquids with high permittivities.
They should not be used in air, since the spherical
isotropy in air is poor (2 dB). The dosimetric
probes have special calibrations in various liquids
at different frequencies.

Cdlibration: Recommended once a year
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» Light Beam unit:
- The light beam switch allows automatic "tooling"

of the probe. During the process, the actual
position of the probe tip with respect to the robot
arm is measured, as well as the probe length and
the horizontal probe offset. The software then
corrects all movements, such that the robot
coordinates are valid for the probe tip. The
repeatability of this process is better than 0.1

Cdlibration: No calibration required. mm.

» SAM Twin Phantom:

The SAM twin phantom is a fiberglass shell
phantom with 2mm shell thickness (except the
ear region where shell thickness increases to
6mm). It has three measurement areas:

* Left hand

* Right hand

* Flat phantom

The bottom plate contains three pair of bolts for locking the device holder. The device holder
positions are adjusted to the standard measurement positions in the three sections. A white
cover is provided to tap the phantom during off-periods to prevent water evaporation and
changes in the liquid parameters. On the phantom top, three reference markers are provided
to identify the phantom position with respect to the robot.

> Device Holder for SAM Twin Phantom:

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

The DASY device holder has been made out of low-loss POM material having the following
dielectric parameters: relative permittivity "=3 and loss tangent =0.02. The amount of
dielectric material has been reduced in the closest vicinity of the device, since measurements
have suggested that the influence of the clamp on the test results could thus be lowered
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6. Tissue Simulating Liquid

6.1 The composition of the tissue simulating liquid:
The following tissue formulations are provided for reference only as some of the parameters
have not been thoroughly verified. The composition of ingredients may be modified
accordingly to achieve the desired target tissue parameters required for routine SAR

evaluation.
Frequency Water | Sugar | Cellulose | Salt | Preventol | DGBE | Conductivity | Permittivity
(MHz) (%) (%) (%) (%) (%) (%) (o) (er)
For Head
835 40.3 57.9 0.2 1.4 0.2 0 0.97 415
1750 55.2 0.3 44 .5 1.37 40.1
1800,1900,2000 | 55.2 0 0 0.3 0 445 1.40 40.0
2450 55.0 0 450 1.80 39.2
For Body
835 50.8 48.2 0 0.9 0.1 0 0.97 55.2
1750 70.2 0 0 0.4 294 1.49 53.4
1800,1900,2000 | 70.2 0 0 0.4 0 294 1.52 53.3
2450 68.6 0 0 314 1.95 52.7
6.2 Tissue Calibration Result:
Frequenc Dielectric Parameters Tissue Tem
9 y Description Permittivity Conductivity P- Date
(MHz) ()
(er) (o)
41.50+5% 0.97+5%
900 Reference NA
(Head) (39.425~43.574) | (0.9215~1.0185) 2015/04/14
ea
Measurement 4214 0.98 22.5
40.00%+=5% 1.40+=5%
Refi NA
1900 Ferent® | (38.00~4200) | (1.33~1.47) 2015/04/14
(Head) Measurement 40.3 1.46 22.7
39.24+5% 1.80+5%
2450 Reference NA
(37.24~41.16) (1.71~1.89) 2015/04/16
(Head)
Measurement 38.2 1.84 221
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Frequenc Dielectric Parameters Tissue Tem
I‘\:IIIH v Description Permittivity Conductivity = Date
(MHz) (er ) (©) ()

55.2+5% 0.97+5%
900 Reference NA
(Body) (52.44~57.96) | (0.9215~1.0185) 2015/04/15
o
y Measurement 54.7 0.96 22.4
] Reference 53.3+5% 1.52+5% NA
Bg(c)io (50.635~55.965) | (1.444~1.596) 2015/04/15
(Body) Measurement 53.5 1.51 22.8
52.7+5% 1.954+5%
2450 Reference NA
(Body) (50.065~55.335) | (1.8525~2.0475) 2015/04/16
o
Y Measurement 50.6 1.87 22.6
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r.

Liquid depth in the Head Phantom (900 MHz) (depth>15cm)

Liquid depth in the Flat Phantom (900 MHz) (depth>15cm)
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Liquid depth in the Head Phantom (2450 MHz) (depth>15cm)

Liquid depth in the Body Phantom (2450 MHz) (depth>15cm)
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F b o

Liquid depth in the Head Phantom (1900 MHz) (depth>15cm)

Liquid depth in the Flat Phantom (1900 MHz) (depth>15cm)
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7. SAR System Validation

7.1 Validation System:

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

z -’
Spacer - X

y T\\'},_R 3D Probe positioner
L"\I I
| s .II HR\ .
| ¥ .' E.M_FIEH p_robe [
I “~._ " [ Flat phantom

N I 2

Dipole
Amp Dir. coupler
a X

Signal [ Py [
generator = || _— [ | |
= Cable Att1
Low Att3 1l
pass lf’_M\'
T, —
At (pm3
e
)
I\FjM?/__

7.2 Validation Dipoles:

The dipoles used is based on the IEEE-1528/EN62209-1 standard, and is complied with
mechanical and electrical specifications in line with the requirements of both
IEEE-1528/EN62209-1 and FCC Supplement C.
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7.3 Validation Result:

Frequency pesenien SAR(19) SAR(109) Tissue Temp. Date
(MHz) W/Kg W/Kg ()
10.7%+10% 6.87+10%
900 Reference NA
(Head) (9.63~11.77) (6.18~7.49) 2015/04/14
ea
Measurement 10.72 6.92 225
Reference 40.6%+=10% 21.3+10% NA
1900 (36.54~44.66) (19.17~23.43) 2015/04/14
(Head) Measurement 39.52 21.05 22.7
51.6%+=10% 23.94+10%
2450 Reference NA
(Head) (46.44~56.76) (21.51~26.29) 2015/04/16
ea
Measurement 53.6 25.84 221
10.7%10% 6.94+10%
900 Reference NA
(Body) (9.63~11.77) (6.246~7.634) 2015/04/15
o)
y Measurement 9.8 6.44 22.4
Ref 40.1%+=10% 21.3+10% NA
;930 CIeTeNce 1 (36.00~44.11) | (19.17~23.43) 2015/04/15
(Body) Measurement 416 23.24 228
51.8%+10% 24.2+10%
2450 Reference NA
(Body) (46.62~56.98) (21.78~26.62) 2015/04/16
o
y Measurement 544 254 22.6
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8. SAR Evaluation Procedures:

The procedure for assessing the average SAR value consists of the following steps:

» Power Reference Measurement
The Power Reference Measurement and Power Drift Measurement 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 DASY4 software can find the maximum locations
even in relatively coarse grids. The scanning 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 settings 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 7 x
7 x 7 points (5mmx5mmx5mm) within a cube whose base faces are centered on the
maxima found in a preceding area scan job within the same procedure.

» Power Drift Measurement
The Power Drift Measurement job measures the field at the same location as the most
recent power reference measurement job within the same procedure, and with the same
settings. The Power Drift Measurement gives the field difference in dB from the reading
conducted within the last Power Reference Measurement.
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9. SAR Exposure Limits

9.1 Uncontrolled Environment

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

9.2 Controlled Environment

Controlled Environments are defined as locations where there is exposure that may be
incurred by persons who are aware of the potential for exposure, (i.e. as a result of
employment or occupation). In general, occupational/controlled exposure limits are applicable
to situations in which persons are exposed as a consequence of their employment, who have
been made fully aware of the potential for exposure and can exercise control over their
exposure. The 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.

Limits for Occupational/Controlled Exposure (W/kg)

Whole-Body Partial-Body Hands, Wrists, Feet and Ankles

0.4 8.0 20.0

Limits for General Population/Uncontrolled Exposure (W/kg)

Whole-Body Partial-Body Hands, Wrists, Feet and Ankles

0.08 1.6 4.0

Whole-Body SAR is averaged over the entire body, partial-body SAR is averaged over any
1gram of tissue defined as a tissue volume in the shape of a cube. SAR for hands, wrists, feet
and ankles is averaged over any 10 grams of tissue defined as a tissue volume in the shape of
a cube.
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2

10. Measurement Uncertainty:

o sy ) _ | Stand. | Stand.
NO Source Uncert.| Frob. | DIV-1 ¢l €| yncert. | Uncert. Veff
ai % Dist. k | (19) ((109)| ; (1g) | ui (10g)
1 | Repeat 0.04 N 1 1 1 0.04 0.04 9
Instrument
2 |Probe calibration 7 N 2 1 1 3.5 3.5 0
3 |Axial isotropy 4.7 R J3| 071 07 19 1.9 %0
4 |Hemispherical isotropy | 9.6 R J5 07| 07} 3.9 3.9 %0
5 |Boundary effect 1.0 R 1 1 0.6 0.6 %0
6 |Linearity 4.7 R 1 1 2.7 2.7 %
A3
7 |Detection limits 1.0 R 3 1 1 0.6 0.6 S
o
8 |Readout electronics 0.3 N 1 1 1 0.3 0.3 0
9 [Response time 0.8 R A 1 1 0.5 0.5 oo
.
10 |[Integration time 2.6 R — 1 1 1.5 1.5 0
W3
11 |/Ambient noise 3.0 R — 1 1 1.7 1.7 0
W3
12 |Ambient reflections 3.0 R _ 1 1 1.7 1.7 0
W3
13 Prob.e 903|t|oner mech. 0.4 R - 1 1 0.2 0.2 -
restrictions v3
Probe positioning with
14 |respect to phantom 2.9 R ¥3 | 1 1 1.7 1.7 %0
shell
15 Max.SAR evaluation 1.0 R V3 1 1 0.6 0.6 o0
Test sample related
16 |Device positioning 3.8 N 1 1 1 3.8 3.8 99
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17 Device holder 51 N 1 1 1 51 51 5
18 |Drift of output power 5.0 R = 1 1 2.9 2.9 ©
o
Phantom and set-up
19 |Phantom uncertainty 4.0 R — 1 1 2.3 2.3 ©
+ 3
Lioui fivit
90 |HAuid conductivity 5.0 R —1064]043| 18 1.2 o
(target) V3
pq [Hauid conductivity 25 N 1 |064]043| 16 1.2 o
(meas)
Liauid Permittivi
gp [HQuid Permittivity 5.0 R ~106|049]| 17 15 o
(target) v3
Liquid P ittivit
g3 [auid Fermittivity 25 N 1 |06|049| 15 1.2 w0
(meas)
Combined standard RSS U.= iCizUz 12.2% | 11.9% 236
Expanded uncertainty
U=kU_ k=2 24.4% 23.8%
(P=95%) ¢ ° °
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11. Conducted Power Measurement:

<GSM Conducted Power>
General Note:
1. Per KDB 447498 D01v05r02, the maximum output power channel is used for SAR testing
and for further SAR test reduction.
2. According to October 2013TCB Workshop, for GSM / GPRS, the number of time slots to test
for SAR should correspond to the highest frame-average maximum output power configuration,
considering the possibility of e.g. 3rd party VolP operation for head and body-worn SAR

testing, the EUT was set in GPRS (4Tx slot) for GSM850/GSM1900 band due to their highest

frame-ave rage power.

3. For hotspot mode SAR testing, GPRS should be evaluated, therefore the EUT was set in
GPRS 4 Tx slots for GSM850/GSM1900 band due to its highest frame-average power.

Band GSM850

Burst Average Power (dBm)

Frame-Average Power (dBm)

TX Channel 128 189 251 128 189 251
Frequency (MHz) 824.2 836.4 848.8 824.2 836.4 848.8
GSM (GMSK, 1 Tx slot) 32.08 32.30 32.51 23.08 23.30 23.51
GPRS (GMSK, 1 Tx slot) — CS1 32.04 32.29 32.49 23.04 23.29 23.49
GPRS (GMSK, 2 Tx slots) — CS1 31.28 31.52 31.70 25.28 25.52 25.70
GPRS (GMSK, 3 Tx slots) — CS1 29.51 29.76 29.96 25.25 25.50 25.70
GPRS (GMSK, 4 Tx slots) — CS1 28.35 28.61 28.81 25.35 25.61 25.81

Band GSM1900

Burst Average Power (dBm)

Frame-Average Power (dBm)

TX Channel 512 661 810 512 661 810
Frequency (MHz) 1850.2 1880 1909.8 1850.2 1880 1909.8
GSM (GMSK, 1 Tx slot) 28.84 28.61 28.63 19.84 19.61 19.63
GPRS (GMSK, 1 Tx slot) — CS1 28.83 28.65 28.67 19.83 19.65 19.67
GPRS (GMSK, 2 Tx slots) — CS1 27.93 27.73 27.71 21.93 21.73 21.71
GPRS (GMSK, 3 Tx slots) — CS1 26.22 26.01 26.02 21.96 21.75 21.76
GPRS (GMSK, 4 Tx slots) — CS1 25.50 25.27 25.37 22.50 22.27 22.37

The calculated method are shown as below:

Frame-averaged power = Maximum burst averaged power (1 Tx Slot) - 9 dB
Frame-averaged power = Maximum burst averaged power (2 Tx Slots) - 6 dB
Frame-averaged power = Maximum burst averaged power (3 Tx Slots) - 4.26 dB

Frame-averaged power = Maximum burst averaged power (4 Tx Slots) - 3 dB

Remark: The frame-averaged power is linearly scaled the maximum burst averaged power over 8 time slots.
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2

<WCDMA Conducted Power>
The following tests were conducted according to the test requirements outlines in 3GPP TS
34.121 specification. A summary of these settings are illustrated below:

HSDPA Setup Configuration:
a. The EUT was connected to Base Station Agilent E5515C referred to the Setup Configuration.
b. The RF path losses were compensated into the measurements.
c. A call was established between EUT and Base Station with following setting:
i. Set Gain Factors (B. and B4) and parameters were set according to each
ii. Specific sub-test in the following table, C10.1.4, quoted from the TS 34.121
ii. Set RMC 12.2Kbps + HSDPA mode.
iv. Set Cell Power = -86 dBm
v. Set HS-DSCH Configuration Type to FRC (H-set 1, QPSK)
vi. Select HSDPA Uplink Parameters
vii. Set Delta ACK, Delta NACK and Delta CQl = 8
viii. Set Ack-Nack Repetition Factor to 3
ix. Set CQIl Feedback Cycle (k) to 4 ms
Xx. Set CQI Repetition Factor to 2
xi. Power Ctrl Mode = All Up bits
d. The transmitted maximum output power was recorded.

Table C.10.1.4: B values for transmitter characteristics tests with HS-DPCCH

Sub-test Be Ba Ba Be/Ba Bus CM (dB) MPR (dB)
(SF) (Nofedt, {Note 3) (Note 3)
Nofe 2)
1 215 1515 64 2115 4115 0.0 0.0
2 12115 1515 64 12115 24115 1.0 0.0
{Note 4) {Note 4) {Note 4)
3 1515 815 64 15/8 3015 1.5 0.5
4 1515 415 64 15/4 3015 1.5 0.5

Note 1. Aack, Anack and Acai = 3015 with S, =30/15* S,

Mote 2:  For the HS-DPCCH power mask requirement test in clause 5.2C, 5.7A, and the Emor Vector
Magnitude (EVM) with HS-DPCCH test in clause 5.13.1A, and HSDPA EVM with phase
discontinuity in clause 5.13.1AA, Aack and Anack = 30/13 with ﬁ.r'.-.v =30M15" ,3{ . and Acar = 24/15
with [, =24/15* f§_.

Mote 3. CM =1 for B/Ba =12/15, Bre/B=24/15. For all other combinations of DPDCH, DPCCH and HS-
DPCCHthe MPR is based on the relative CM difference. This is applicable for only UEs that
support HSDPA in release & and later releases.

Mote 4:  For subtest 2 the B./pa ratio of 12/15 for the TFC during the measurement period (TF1, TFO) is

achieved by setting the signalled gain factors for the reference TFC (TF1, TF1) to B = 11/15 and B4
= 15/15.

Setup Configuration
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HSUPA Setup Configuration:
a. The EUT was connected to Base Station Agilent E5515C referred to the Setup Configuration.
b. The RF path losses were compensated into the measurements.

c. A
i
ii.

iv.

V.

Vi.
Vii.

Vii

call was established between EUT and Base Station with following setting * :

Call Configs = 5.2B, 5.9B, 5.10B, and 5.13.2B with QPSK

Set the Gain Factors (. and B4) and parameters (AG Index) were set according to each

specific sub-test in the following table, C11.1.3, quoted from the TS 34.121

Set Cell Power = -86 dBm

Set Channel Type = 12.2k + HSPA

Set UE Target Power

Power Ctrl Mode= Alternating bits

Set and observe the E-TFCI

i. Confirm that E-TFCI is equal to the target E-TFCI of 75 for sub-test 1, and other subtest’s
E-TFCI

d. The transmitted maximum output power was recorded.

Table C.11.1.3: p values for transmitter characteristics tests with HS-DPCCH and E-DCH

Sub- Be Ba Ba | Be/Ba | Bus Bec Bed Bed Bed cM MPR | AG E-
test (SF) (Note1) (Note 5) (SF) | (Codes) | (dB) (dB) | Index | TFCI
(Note 6) (Note (Note | (Note
2) 2) 6)
1 1115 | 15/15 | 64 | 1115 | 22/15 | 209/2 | 1309/225 4 1 1.0 0.0 20 75
(Note 3) (Note (Note 25
3) 3)
2 6/15 15/15 | 64 6/15 | 12115 | 12/15 94/75 4 1 3.0 2.0 12 67
3 15/15 9/15 64 15/9 | 30/15 | 30/15 | Beql: 47/15 | 4 2 2.0 1.0 15 92
Beq2: 47/15 | 4
4 2/15 15/15 | 64 2115 4115 2/15 56/75 4 1 3.0 2.0 17 71
5 1515 | 15/15 | 64 | 15/15 | 30/15 | 24/15 134/15 4 1 1.0 0.0 21 81
(Note 4) (Note (Note
4 4)
Note 1: Aack, Anack and Acar = 30/15 with ﬁhs =30/15~* ﬁc .
Note 2:  CM = 1 for Bc/Ba =12/15, Prs/Pc=24/15. For all other combinations of DPDCH, DPCCH, HS- DPCCH, E-DPDCH
and E-DPCCH the MPR is based on the relative CM difference.
Note 3:  For subtest 1 the pc/pqratio of 11/15 for the TFC during the measurement period (TF1, TFO) is achieved by
setting the signalled gain factors for the reference TFC (TF1, TF1) to B = 10/15 and Bq = 15/15.
Note 4:  For subtest 5 the pc/pqratio of 15/15 for the TFC during the measurement period (TF1, TFO) is achieved by
setting the signalled gain factors for the reference TFC (TF1, TF1) to fc = 14/15 and Bq = 15/15.
Note 5:  |n case of testing by UE using E-DPDCH Physical Layer category 1, Sub-test 3 is omitted according to
T525.306 Table 5.1g.
Note 6:  Bedcan not be set directly, it is set by Absolute Grant Value.

Setup Configuration
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General Note
Per KDB 941225 D01 v02, RMC 12.2kbps setting is used to evaluate SAR. If AMR

1.

12.2kbps power is < 0.25dB higher than RMC 12.2kbps, SAR tests with AMR 12.2kbps

can be excluded.

By design, AMR and HSDPA/HSUPA RF power will not be larger than RMC 12.2kbps,

detailed information is included in Tune-up Procure exhibit.

It is expected by the manufacturer that MPR for some HSDPA/HSUPA subtests may differ
from the specification of 3GPP, according to the chipset implementation in this model. The

implementation and expected deviation are detailed in tune-up procedure exhibit.

Band WCDMA I WCDMA 'V

TX Channel 9262 9400 9538 4132 4182 4233
Rx Channel 9662 9800 9938 4357 4407 4458
Frequency (MHz) 1852.4 1880 1907.6 826.4 836.4 846.6
AMR 12.2Kbps 22.23 21.75 21.71 22.52 22.27 22.01
RMC 12.2Kbps 2213 21.97 21.93 22.54 22.31 22.08
HSDPA Subtest-1 21.65 20.84 20.89 21.58 21.36 21.13
HSDPA Subtest-2 21.30 20.42 20.44 21.12 20.90 20.52
HSDPA Subtest-3 19.67 18.72 18.85 19.44 19.27 18.83
HSDPA Subtest-4 19.65 18.83 18.83 19.41 19.26 18.77
HSUPA Subtest-1 21.55 20.68 20.74 21.58 21.36 21.13
HSUPA Subtest-2 21.65 20.74 20.77 21.12 20.90 20.52
HSUPA Subtest-3 19.58 18.81 18.89 19.44 19.27 18.83
HSUPA Subtest-4 21.72 20.80 20.86 19.41 19.26 18.77
HSUPA Subtest-5 20.75 19.79 19.93 21.58 21.36 21.13
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<WLAN 2.4GHz Conducted Power>

General Note

Per KDB 248227 D01 v01r02, choose the highest output power channel to test SAR and

determine further SAR exclusion

Frequenc Conducted Output
Mode Channel (MHz2) y Power (dBm)p Test Rate Data

1 2412 13.94 1 Mbps

802.11b 6 2437 14.61 1 Mbps

11 2462 14.98 1 Mbps

1 2412 10.74 6 Mbps

802.11g 6 2437 12.48 6 Mbps

11 2462 11.87 6 Mbps
1 2412 10.76 6.5 Mbps
802.11n(20MHz) 6 2437 12.54 6.5 Mbps
11 2462 11.94 6.5 Mbps
1 2412 8.60 13.5Mbps
802.11n(40MHz) 6 2437 11.24 13.5Mbps
11 2462 9.42 13.5Mbps
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<Bluetooth Conducted Power>

Average Power (dBm) (BT 2.0)
Channel ST GFSK /4-DQPSK 8DPSK
(MHz)
CH 01 2402 3.73 273 2.86
CH 39 2441 477 4.00 4.00
CH 78 2480 4.96 4.26 4.26

Per KDB 447498 D01v05r02, the 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6
GHz at test separation distances < 50 mm are determined by:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,

mm)] [Vf(GHz)] < 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR

f(GHz) is the RF channel transmit frequency in GHz

Power and distance are rounded to the nearest mW and mm before calculation
The result is rounded to one decimal place for comparison

Bluetooth Max Power (dBm)

Separation Distance (mm)

Frequency (GHz)

exclusion thresholds

4.96

2.48

0.99

Per KDB 447498 D01v05r02, when the minimum test separation distance is <5 mm, a
distance of 5 mm is applied to determine SAR test exclusion. The test exclusion threshold is
0.99 which is <= 3, SAR testing is not required.
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12. Antenna Location

TOP Side
WWAN Antenna‘\ / BT/WIFI2.4G Antenna
Right Side Left Side
Bottom Side Back View

Distance of The Antenna to the EUT surface and edge
Antennas Front Back Top Side Bottom Side Left Side Right Side
WWAN / / / 117mm 16mm /
BT&WLAN / / / 104mm / 59mm
Positions for SAR tests; Hotspot mode
Antennas Front Back Top Side Bottom Side Left Side Right Side
WWAN Yes Yes Yes No Yes Yes
BT&WLAN Yes Yes Yes No Yes No

General Note: Referring to KDB 941225 D06 v01r01, When the overall device length and
width are 29cm*5cm, the test distance is 10mm, SAR must be measured for all sides and
surfaces with a transmitting antenna located with 25mm from that surface or edge.
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13. Results and Test photos :

13.1 SAR result summary:

Head
Test Case of Head Meas. | Target Meas. SAR Scale .
Power Drift
s Test . Power | Power | Factor (W/kg) SAR <40.2 dB
an ==V.
Position (dBm) | (dBm) 1g Avg. (W/kg)
Right Cheek | CH251 | 32.51 33 1.119 0.196 0.219 -0.022
GSM Right Tilt | CH251 | 32.51 33 1.119 0.142 0.159 0.133
850 Left Cheek | CH251 | 32.51 33 1.119 0.289 0.324 -0.052
Left Tilt CH251 | 32.51 33 1.119 0.19 0.213 0.062
Right Cheek | CH512 | 28.84 295 1.164 0.267 0.311 -0.051
GSM Right Tilt | CH512 | 28.84 29.5 1.164 0.164 0.191 0.180
1900 | |eft cheek | CH512 | 28.84 205 1.164 0.675 0.786 0.023
Left Tilt CH512 | 28.84 205 1.164 0.434 0.505 0.106
Right Cheek | CH4132 | 22.54 23 1.112 0.128 0.142 0.138
WCDM | RightTilt | CH4132 | 22.54 23 1.112 0.0932 0.104 0.109
A Band
Vv Left Cheek | CH4132 | 22.54 23 1.112 0.244 0.271 0.042
Left Tilt | CH4132 | 22.54 23 1.112 0.162 0.180 0.047
Right Cheek | CH9262 | 22.13 225 1.089 0.424 0.462 0.180
Right Tilt | CH9262 | 22.13 225 1.089 0.296 0.322 0.052
Left Cheek | CH9262 | 22.13 225 1.089 1.2 1.307 -0.130
WCDM
A Band Left Tilt | CH9262 | 22.13 225 1.089 0.667 0.726 -0.110
I
Left Cheek | CH9400 | 21.97 225 1.130 1.21 1.367 -0.021
Left Cheek
CH9400 | 21.97 22.5 1.130 1.204 1.361 -0.028
(Repeat)
Left Cheek | CH9538 | 21.93 225 1.140 1.19 1.357 0.097
Right Cheek | CH11 14.98 15.5 1.127 0.259 0.292 0.163
WLAN2 | Right Tilt CH11 14.98 15.5 1.127 0.158 0.178 0.052
4G Left Cheek | CH11 14.98 15.5 1.127 0.123 0.139 0.066
Left Tilt CH11 14.98 15.5 1127 0.114 0.129 0.065
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Body Hotspot (10mm between DUT and Flat Phantom)

Test Case of Head Meas. | Target Meas. SAR Scale Power Drift
s Test . Power | Power | Factor (W/kg) SAR <40.2 dB
Position (dBm) | (dBm) 1g Avg. (W/kg)
Front CH251 | 25.81 26.5 1.172 0.195 0.229 0.079
GPRS Back CH251 | 25.81 | 265 | 1.172 0.502 0.588 0.026
8??((4 Left Side | CH251 | 25.81 26.5 1.172 0.117 0.137 0.121
slots) | Right Side | CH251 | 25.81 26.5 1.172 0.192 0.225 0.130
Top Side | CH251 | 25.81 26.5 1.172 0.0787 0.092 0.078
Front CH512 | 255 26 1.122 0.302 0.339 0.039
GPRS Back CH512 | 255 26 1.122 0.708 0.794 -0.014
1900(4 )
y Left Side | CH512 | 255 26 1.122 0.11 0.123 -0.186
slots) | RightSide | CH512 | 255 26 1.122 0.496 0.557 0.016
Top Side | CH512 | 255 26 1.122 0.107 0.120 0.173
Front CH4132 | 22.54 23 1.112 0.0712 0.079 0.110
WCDM Back CH4132 | 22.54 23 1.112 0.197 0.219 0.029
A Left Side | CH4132 | 22.54 23 1.112 0.068 0.076 0.058
Band V | pightside | CH4132 | 22.54 23 1.112 0.0918 0.102 0.120
Top Side | CH4132 | 22.54 23 1.112 0.0253 0.028 0.033
Front CH9262 | 2213 22.5 1.089 0.246 0.268 0.069
WCDM Back CH9262 | 22.13 22.5 1.089 0.455 0.495 -0.057
A Left Side | CH9262 | 22.13 22.5 1.089 0.0612 0.067 -0.132
Band Il | pight Side | CH9262 | 2213 | 225 1.089 0.24 0.261 0.104
Top Side | CH9262 | 22.13 22.5 1.089 0.206 0.224 -0.107
Front CH11 14.98 15.5 1.127 0.0317 0.036 0.130
WLAN Back CH11 14.98 15.5 1.127 0.0734 0.083 0.106
2.4G Left Side CH11 14.98 15.5 1.127 0.0221 0.025 0.049
Top Side CH11 14.98 15.5 1.127 0.0275 0.031 0.016
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Body Worn (10mm between DUT and Flat Phantom)

Test Case of Head Meas. | Target Meas. SAR Scale .
Power Drift
s Test . Power | Power | Factor (W/kg) SAR <40.2 dB
an =V.
Position (dBm) | (dBm) 1g Avg. (W/kg)
GPRS Front CH251 | 25.81 | 265 | 1.172 0.195 0.229 0.079
850(4
X Back CH251 | 25.81 26.5 1.172 0.502 0.588 0.026
slots)
GPRS Front CH512 25.5 26 1.122 0.302 0.339 0.039
1900(4
Tx Back CH512 25.5 26 1.122 0.708 0.794 -0.014
slots)
WCDM Front CH4132 | 22.54 23 1.112 0.0712 0.079 0.110
A
Band V Back CH4132 | 22.54 23 1.112 0.197 0.219 0.029
WCDM Front CH9262 | 22.13 225 1.089 0.246 0.268 0.069
A
Band Il Back CH9262 | 22.13 225 1.089 0.455 0.495 -0.057
WLAN Front CH11 14.98 15.5 1.127 0.0317 0.036 0.130
24G Back CH11 14.98 15.5 1.127 0.0734 0.083 0.106

13.2 Evaluation of Simultaneous :

BT* - Estimated SAR for Bluetooth

(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,
mm )] [Vfguz/x] Wikg for test separation distances < 50 mm:

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

E Body-
xpt?s.ure Head Hotspot 1cm ocy-worn
Maximum Power Position 1cm
Test separation 0 mm 10 mm 10 mm
Estimated SAR

4.96dBm 0.132W/kg 0.066W/kg 0.066W/kg

(W/kg)
Conclusion:

According to the above table, the sum of reported SAR values for GSM and BT

the simultaneous transmission SAR is not required for BT transmitter.

1.6W/kg. So
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13.3 DUT and setup photos photos:

Front side

Back side
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s

P =

A

Left Cheek Left Tilt

Right Cheek Right Tilt
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Front of the EUT with 1 cm Gap ~ Back of the EUT with 1 cm Gap

Left of the EUT with 1 cm Gap Right of the EUT with 1 cm Gap

Top of the EUT with 1 cm Gap
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14. Equipment List:

NO. Instrument Manufacturer Model SIN Cal. Date CaDI. ItDue
ate
Communication MY502672 Dec 27" Dec 26"
1 Agil E551
Tester gilent 5515C 64 2014 2015
2 E-field Probe Speag ES3DV3 3028 Oct 22" 2014 | Oct 21" 2015
Dielectric
3 S N/A N/A
Probe Kit peag DAK 1038
" Sep 30"
4 DAE Speag DAE4 689 Oct 1" 2014
2015
5 SAMTWIN Speag SAM 1360/1432 N/A N/A
phantom
6 Robot Stabuli TX60L N/A N/A N/A
7 | Device Holder Speag SDmiHO N/A N/A N/A
8 Vector Network Agilent E5071C MY41651 076 Jan 62014 | Jan 7" 2015
Signal . MY490722 Nov 27" Nov 26™
9 Agilent E4438C
Generator gren 79 2014 2015
10 Amplifier Mini-circult ZHL-42W | QA098002 N/A N/A
. MY500015 Nov 27" Nov 26™
11 Power Meter Agilent N1419A 63 2014 2015
: MY510200 Nov 27" Nov 26"
12 Power Sensor Agilent N8481H 10 2014 2015
Directional MY461512 Nov 27" Nov 26"
13 Agilent 772D
Coupler gren 75 2014 2015
Directional MY482206 Nov 27" Nov 26"
14 Agilent 778D
Coupler gren 07 2014 2015
15 | Dipole 900MHz Speag D900V?2 1d086 Aug 9" 2013 | Aug 8™ 2016
Dipole th th
16 Spea D1900V2 194 Jan 7" 2015 | Aug 6™ 2018
1900MHz peag 5d19 g
18 Dipole Speag D2450V2 955 Jan 8" 2015 | Jan 7' 2018
2450MHz




9 SHENZHEN SUNWAY COMMUNICATION CO.,LTD
Report NO: TS201504017 Page 37 /110

Appendix A. System validation plots:

DUT: Dipole 900MHz; Type: D900V2; Serial: D900V2 - SN: 1d086
Program Name: System Performance Check at 900 MHz

Communication System: CW; Frequency: 900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 900 MHz; o = 0.98 mho/m; €. = 42.14; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.19, 6.19, 6.19); Calibrated:10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 10/1/2014

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=15mm, Pin=250mW/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.82 mW/g

d=15mm, Pin=250mW/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 54.523 V/m; Power Drift = -0.01dB

Peak SAR (extrapolated) = 4.068 W/kg

SAR(1 g) = 2.68 mWI/g; SAR(10 g) = 1.73 mWI/g

Maximum value of SAR (measured) = 2.90 mW/g

dB
0.000

-2.10

-4.20

-6.30

-8.40

-10.5

0 dB = 2.90mW/g
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DUT: Dipole 1900MHz; Type: D1900V2; Serial: 5d194
Program Name: System Performance Check at 1900 MHz Head

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.46 mho/m; €, = 40.3; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.68, 4.68, 4.68); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 10/1/2014

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=10mm, Pin=250mW/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 11.3 mW/g

d=10mm, Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 80.6 V/m; Power Drift = -0.005 dB

Peak SAR (extrapolated) = 17.5 W/kg

SAR(1 g) = 9.88 mWI/g; SAR(10 g) = 5.27 mWI/g

Maximum value of SAR (measured) = 11.2 mW/g

dB
— 0.000

—{-3.44

-6.88

-10.3

-13.8

17.2
0 dB =11.2mW/g
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DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 955
Program Name: System Performance Check at 2450 MHz Head

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.84 mho/m; ¢, = 38.2; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.21, 4.21, 4.21); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 10/1/2014

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=10mm, Pin=250mW/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 16.7 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 87.0 V/m; Power Drift = 0.019 dB

Peak SAR (extrapolated) = 30.7 W/kg

SAR(1 g) = 13.4 mWI/g; SAR(10 g) = 6.46 mWI/g

Maximum value of SAR (measured) = 16.2 mW/g

dB
— 0.000

—1-4.54

-9.08

-13.6

-18.2

-22.7

0dB =16.2mW/g
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DUT: Dipole 900MHz; Type: D900V2; Serial: D900V2 - SN: 1d086
Program Name: System Performance Check at 900 MHz Body

Communication System: CW; Frequency: 900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 900 MHz; o = 0.96 mho/m; ¢, = 54.7; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.02, 6.02, 6.02); Calibrated:10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 10/1/2014

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=15mm, Pin=250mW/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.72 mW/g

d=15mm, Pin=250mW/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 54.523 V/m; Power Drift = -0.01dB

Peak SAR (extrapolated) = 4.068 W/kg

SAR(1 g) = 2.45 mWI/g; SAR(10 g) = 1.61 mWIg

Maximum value of SAR (measured) = 2.80 mW/g

dB
0.000

-2.10

-4.20

-6.30

-5.40

-10.5

0 dB =2.90mW/g
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DUT: Dipole 1900MHz; Type: D1900V2; Serial: 5d194
Program Name: System Performance Check at 1900 MHz Body

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.46 mho/m; €. = 40.3; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.68, 4.68, 4.68); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 10/1/2014

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=10mm, Pin=250mW/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 12.8 mW(/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 85.9 V/m; Power Drift = 0.209 dB

Peak SAR (extrapolated) = 19.7 W/kg

SAR(1 g) = 10.4 mWI/g; SAR(10 g) = 5.81 mWI/g

Maximum value of SAR (measured) = 12.5 mW/g

dB
— 0.000

-6.24

-9.36

0dB =12.5mW/g
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DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 955
Program Name: System Performance Check at 2450 MHz Body

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.87 mho/m; ¢, = 50.6; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.14, 4.14, 4.14); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 10/1/2014

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=10mm, Pin=250mW/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 16.2 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 89.5 V/m; Power Drift = 0.017 dB

Peak SAR (extrapolated) = 27.0 W/kg

SAR(1 g) = 13.6 mWI/g; SAR(10 g) = 6.35 mWI/g

Maximum value of SAR (measured) = 15.4 mW/g

dB
— 0.000

-8.20

-12.3

-16.4

-20.5

0dB =15.4mW/g
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Appendix B. SAR Test plots:

Date: 4/14/2015
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: CCIC; Type: Sl PIN; Serial: IMEI Number
Program Name: GSM850-CH251

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 849 MHz; o = 0.906 mho/m; ¢, = 41.5; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.19, 6.19, 6.19); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 10/1/2014

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Left touch/Area Scan (71x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.321 mW/g

Left touch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 12.9 V/m; Power Drift = -0.052 dB

Peak SAR (extrapolated) = 0.609 W/kg

SAR(1 g) = 0.289 mWI/g; SAR(10 g) = 0.151 mWI/g

Maximum value of SAR (measured) = 0.318 mW/g
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Date: 4/14/2015
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: CCIC; Type: Sl PIN; Serial: IMEI Number
Program Name: GSM1900-CH512

Communication System: GSM 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1850.2 MHz; o = 1.45 mho/m; €, = 40.5; p = 1000 kg/m®
Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.68, 4.68, 4.68); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 10/1/2014

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Left touch 2/Area Scan (71x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.736 mW/g

Left touch 2/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 14.1 V/m; Power Drift = 0.023 dB

Peak SAR (extrapolated) = 1.39 W/kg

SAR(1 g) = 0.675 mWI/g; SAR(10 g) = 0.342 mWI/g

Maximum value of SAR (measured) = 0.710 mW/g
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Date: 4/15/2015
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: CCIC; Type: Sl PIN; Serial: IMEI Number
Program Name: W850-CH4132

Communication System: W850; Frequency: 826.4 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 826.4 MHz; o = 0.878 mho/m; €, = 41.4; p = 1000
kg/m?®

Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.19, 6.19, 6.19); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 10/1/2014

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Left touch 2/Area Scan (71x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.272 mW/g

Left touch 2/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 12.3 V/m; Power Drift = 0.042 dB

Peak SAR (extrapolated) = 0.509 W/kg

SAR(1 g) = 0.244 mWI/g; SAR(10 g) = 0.132 mWI/g

Maximum value of SAR (measured) = 0.273 mW/g




SHENZHEN SUNWAY COMMUNICATION CO.,LTD
& Report NO: TS201504017 Page 48 / 110

db
— 0.000

—-3.16

-6.32

-9.48

-12.6

-15.8

0dB =0.273mW/g

Interpolated SAR(x.v,z.10)

SAR; Ayes Sean:Vahe Along £, Z=48, =20

-0.0170

-0.0175

-0.0150

om-0.0185
=

-0.0190

-0.0195

-0.0200

-0.0205




SHENZHEN SUNWAY COMMUNICATION CO.,LTD
& Report NO: TS201504017 Page 49/ 110

Date: 4/15/2015
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: CCIC; Type: Sl PIN; Serial: IMEI Number
Program Name: W1900-CH9400

Communication System: W1900; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; o = 1.45 mho/m; €, = 40.5; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.68, 4.68, 4.68); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 10/1/2014

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Left touch 3/Area Scan (71x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.42 mW/g

Left touch 3/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 16.2 V/m; Power Drift = -0.028 dB

Peak SAR (extrapolated) = 2.40 W/kg

SAR(1 g) =1.21 mWI/g; SAR(10 g) = 0.612 mWI/g

Maximum value of SAR (measured) = 1.38 mW/g
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Date: 4/16/2015
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: CCIC; Type: Sl PIN; Serial: IMEI Number
Program Name: WLAN2.4G-CH11

Communication System: 802.11; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; o = 1.82 mho/m; €, = 38.2; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.21, 4.21, 4.21); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 10/1/2014

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Righttouch/Area Scan (101x181x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.278 mW/g

Righttouch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 6.87 V/m; Power Drift = 0.163 dB

Peak SAR (extrapolated) = 0.549 W/kg

SAR(1 g) = 0.259 mWI/g; SAR(10 g) = 0.125 mWI/g

Maximum value of SAR (measured) = 0.291 mW/g
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Date: 4/15/2015
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: CCIC; Type: Sl PIN; Serial: IMEI Number
Program Name: GSM850-CH251

Communication System: GPRS850; Frequency: 848.8 MHz;Duty Cycle: 1:2
Medium parameters used: f = 849 MHz; o = 1 mho/m; ¢, = 55.4; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.02, 6.02, 6.02); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 10/1/2014

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back/Area Scan (71x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.533 mW/g

Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 22.6 V/m; Power Drift = 0.026 dB

Peak SAR (extrapolated) = 0.622 W/kg

SAR(1 g) = 0.502 mW/g; SAR(10 g) = 0.381 mWI/g

Maximum value of SAR (measured) = 0.527 mW/g
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Date: 4/15/2015
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: CCIC; Type: Sl PIN; Serial: IMEI Number
Program Name: GSM1900-CH512

Communication System: GPRS1900; Frequency: 1850.2 MHz;Duty Cycle: 1:2
Medium parameters used: f = 1850.2 MHz; o = 1.45 mho/m; €, = 40.5; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.68, 4.68, 4.68); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 10/1/2014

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back/Area Scan (71x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.907 mW/g

Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.4 V/m; Power Drift = -0.014 dB

Peak SAR (extrapolated) = 1.31 W/kg

SAR(1 g) = 0.708 mWI/g; SAR(10 g) = 0.407 mWI/g

Maximum value of SAR (measured) = 0.740 mW/g
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Date: 4/15/2015
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: CCIC; Type: Sl PIN; Serial: IMEI Number
Program Name: W850-CH4132

Communication System: W850; Frequency: 826.4 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 826.4 MHz; o = 0.982 mho/m; €, = 55.6; p = 1000
kg/m?®

Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.02, 6.02, 6.02); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 10/1/2014

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back/Area Scan (71x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.209 mW/g

Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 14.6 V/m; Power Drift = 0.029 dB

Peak SAR (extrapolated) = 0.242 W/kg

SAR(1 g) = 0.197 mWIg; SAR(10 g) = 0.150 mWI/g

Maximum value of SAR (measured) = 0.206 mW/g
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Date: 4/15/2015
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: CCIC; Type: Sl PIN; Serial: IMEI Number
Program Name: W1900--CH9400

Communication System: W1900; Frequency: 1852.4 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 1852.4 MHz; o = 1.44 mho/m; €, = 40.6; p = 1000
kg/m?®

Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.68, 4.68, 4.68); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 10/1/2014

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back/Area Scan (71x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.489 mW/g

Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.50 V/m; Power Drift = -0.057 dB

Peak SAR (extrapolated) = 0.820 W/kg

SAR(1 g) = 0.455 mWI/g; SAR(10 g) = 0.251 mWI/g

Maximum value of SAR (measured) = 0.485 mW/g
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Date: 4/16/2015
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: CCIC; Type: Sl PIN; Serial: IMEI Number
Program Name: WLAN2.4G-CH11

Communication System: 802.11; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2462 MHz; ¢ = 1.81 mho/m; ¢, = 50.6; p = 1000
kg/m?®

Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.14, 4.14, 4.14); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 10/1/2014

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back/Area Scan (101x181x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.080 mW/g

Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.80 V/m; Power Drift = 0.106 dB

Peak SAR (extrapolated) = 0.131 W/kg

SAR(1 g) = 0.073 mWIg; SAR(10 g) = 0.041 mWI/g

Maximum value of SAR (measured) = 0.079 mW/g
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Appendix C. Probe Calibration Data:
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1 Corlbalticral i il

mf7/.s p e a g m

Add: Mo 51 Nnsvuee Road Huidies District, Baging. 160181, Chine Wy CALIBRATION
Tal- =55-10-50304633-2078  Fan ~B5-10-81303633-1904 il Ko LOSTD

E-muil- cir chinai coom Eertp: e chingesl o
Clismt AUDEN Certificate Ma: Z14-27115
CALIBRATION CERTIFICATE
Dipject ES3DW3 - 5M:3023
Calibration Procedure(s) TMC-OS-E-07-105

Cafbration Procedures for Dosimetric E-is'd Probes

Calibration date Ocinber 22, 2014

This calibralion Zertficate decumsents the traceability to nationa’ stendards, which realize the physacal unds of
measuremants| 511 The measurements and the wnceraintes with confidence prebabiy are given on the following
pages and ars part of the certficate.

Al calibrabons hawve been conductza in the closed laboratory facility: enveronment termperatere[22£394: and
Femidiny= 70 .

Calibration Equipment used (MATE cntical for calibration)

Primary Standarnds I0# Cal DatelCalibrated by, Cenficats Mo, Scheduled Calibration
Power Meter MNRFP2 101818 07-Jul-14 (CTTL, Mo J14X02146) Jun-1%
Power sensar MRP-ZB1 | 1015847 09-Jul-14 {CTTL, Mo Jt4X02146) Jun-15
Power sensor MRP-ZB1 | 101848 071-Jul-14 (CTTL, No.J14X02146) Jun-15
Reference | 0dBAttenuator | BTOZD 12-Dec-12{TMC, No.JZ12-B67) Dec-14
ReferencelldBAitenuator | BTO2E7 12-Dec-12{TMC Mo JZ12-B60) Dec-14
Refersnce Probe EXIDVE | SN 3617 ZE-Aug-14(SPEAGMNo. EX3-281T_Augl4) Aug-15
DAE4 SN 1331 23-lan-14 |SPEAG DAE4-1231_Jantd) Jan-15
Secondary Standands o0& Cal DateiCalbrated by, Cenificate No ) Scheduled Calibraton
Signa'GensratorfGITO04 | 6201052805  09-Jul-14 (CTTL, Mo.J14X02145) Jun-15
Metwork Analyzer EEQTIC | MY4E110672  15-Feb-14 (TMC, Mo JZ14-781) Feb-1%
Mams Function Signature
Lalibrated oy Yu Zongying SAR Test Engineer
Reviewed by. Qi Diamyuan SAR Project Leader
Approved by Lu Bingsong Deputy Director of the laboratory

ssued: October 23, 2014
This calibraton certificate shall not be reproduced except in full without wntten approval of the laboratony.
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Glossary:

T5L tizzue simulating liguid

MORMx vz sensitivity in free space

ComdF sensitivity in TS/ MCORMx, vz

QP diode compression point

CF crest factor (1 duty_cycle) of the RF signal
ABCD modulation dependent lineanzation paramesters

Paolarization & rotation arcund probe axis
Palarization 3 & rotafion around an axis that is in the plane nomal to probe axis {at measurement center), |
&=0 is normal o probe axis

Connecior Angle  informabion used in DASY system to align probe sensor X {0 the rebot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Awveraged
Specific Absorplion Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurament Technigues®, June 2013

bi IEC G2208-1, "Procedure to measure the Specfic Absorplion Fate (SAR) for hand-held devices used
im close prowimity to the ear (freguency rangs of 300MBz to 3GHz)", February 2005

Methods Applied and Interpretation of Parameters:

«  NORMx 2o Assessed for E-field polarization 8=0 (f2B000MHz in TEM-cell; 2= 1800MHz: waveguids).

MORNM: vz are only intermediate valuss, i.e., the unceriainties of MORM:, vz does not effect the

E* -figld uncertainty inside TSL (see below ConvF).

¢ NORMTx gz = NORNMx 2 frequency_responage (see Frequency Response Chart). This
Inearization is implementad in DASYS softwars versions later than 4.2 The uncerfainty of the
frequency respanse is included in the siated uncerainty of ConvE

¢ DCPxeyz DCP are numencal linsanzalion parameters assessed based on the data of power sweep
{no umcertainty required). DCP does not depend on freguency nor media.

¢« PAR: PAR is the Pesk to Average Ratic that is not calibrated but determined based on the signal
characiersiics.

o Axyz Bxyz Cx o VWREyzAB.C are numencal linsarizafion parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the mazimum calibration range expressed in RMS voltage across the dicds.

*  Comv and Boundary Effect Paramefers: Assessad in flat phantom using E-fisld {or Tempsrature
Transfer Sandard for f2B00MHz) and inside waveguide wusing anahdical field distribubions based an
power measurements for f »800MHz. The same sefups are used for assessment of the parameters
apphed for boundary compensation (alpha, depth) of which typical uncertainty valusd are gven.
These parameters are used in DASY4 software to improve probe accuracy dose o the boundary:
The sensitivity in TSL cormesponds o MORM:,y.z" ConvF whereby the uncertainty coresponds to
that grven for ConvF. A frequency dependent ConwF s used in DASY version 4.4 and higher which
allows extending the walidity fromz508Hz tot100MHz.

¢  Spherical isoiropy (30 dewvialion from eofrooy): ina field of low gradients realized using a flat
phantom exposed by a patch anfenna.

¢  Sensor Offzet The sensor offs=t comesponds fo the offset of wirtual measurement canter from the
probe fip (on probe axis). Mo tolerance reguirsd.

« Connecior Angle: The angle is assessed using the information gained by determining the NORMx
{no umcertainty required).
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Probe ES3DV3

SN: 3028

Calibrated: October 22, 2014
Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASYZ system!)
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DASY — Parameters of Probe: ES3DV3 - SN: 3028

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Normy{phi{vim)*)* 1.16 27 1.21 =10.5%
DCP{myy® 105.8 102.2 103.2
Modulation Calibration Parameters
Ui Commumnication A B C 1] VR Unc*
System Mame dg dB\pV dB mV (k=2}

] W X 0.0 0.0 1.0 0.00 2829 +2.2%

¥ 0.0 0.0 1.0 282.0

z 0.0 0.0 1.0 280.3

The reported uncertainty of measurement = stafed as the standard uncertainty of
Measurement multiplied by the coverage factor k=2,
Corresponds fo a coverage probability of approximately 85%.

which for a normal distribution

* The uncertainties of Morm X, Y, Z do not affect the E--field uncertainty inside TSL {see Page 5 and Page ).

 Mumerical linearization parameter: uncertaindy not required,

* Unceriainly is determmed using the max. deviaton from linear response applying rectangular distribution

and is expressed for the square of the field value.

Cemificate Mo Z14-97115 Page4of 12
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DASY — Parameters of Probe: ES3DV3 - SN: 3028

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz]" Fe?nili:il::y" Eund[:?ni:';-:_iy ConvF X | ConwF ¥ | ConvF 2 | Alpha™ D[::r:; l[.:ll::]
TED 55.5 0.aa .02 5.02 5.02 0.33 1688 t12%
B35 55.2 o0&y .02 5.02 5.02 0.24 1.78 E12%
1750 53.4 1.48 4,68 4,58 458 0.83 1.30 i 12%
1200 £3.3 1.52 4.48 4.48 4.48 0.80 1.34 £ 12%
2300 525 1.81 4.37 437 437 0.74 1.25 £ 12%
2450 27 1.85 4.14 4.14 4.14 0.85 1.35 12%
2000 2.5 218 4.02 4.02 4.02 0.24 1.18  12%

© Freguency validity of +100MHz only appes for DASY wd.4 and higher (Page 2), else it is restricted 1o 250MHz. The

uncertainty is the B35 of ConvF uncertainty at calibration frequency and the uncerdainty for the indicated freguency band.

" Af frequency below 2 GHz, the validity of tissue psrameters (£ and o) can be relaxed to £10% if liguid compensation
formmu’a is appted o measured SAR wvalues. AL frequencies above 3 GHz, the validity of fissue parameters [z and o) s
restmcted to £5%. The uncertainty s the RSS of the ConvF uncerainty for indicated target tissue parameters
® Alpha/Depth are determined during caloration. SPEAG warrants that the remaining dewviaton due to the boundary
effect after compensation s always less than £ 1% for frequences below 3 GHz and below £ 2% for the frequences
betwsen 3-8 GHz at any distance larger than half the probe tp diamster from the boundarg

Cemificate Mo Z14-97115 Page 6 of 11
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

Frequency response (normalized)

0.5 ; i

1 L] ]
1000 1500 2000

= f [MHz
TEM l ] b

Uncertaimty of Frequency Response of E-field: £7.5% [k=2)
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Receiving Pattern (®), 8=0"

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial lsotropy Assessment: £0.9% (k=2)
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Dynamic Range f(SARneaq)
(TEM cell, f = 900 MHz)

Input Signal[V]

,_
%
5

N T
10 i Iy
SAR[mWicm'|

HS—jnat compenanted  —@— companzated

™

Errcu]dg)]

§: e
N .‘_
14 .
1 L MRS '.*é t ¥
" S R 2 (R S R S B 180y R SR 5241 X
s 13 1" i il
SAR[mWem ]
| F®not compensated & compensabed |

Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment

f=835 MHz, WGLS R9{(H_convF) =1750 MHz, WGLS R22(H_convF)

N

: | | { e
!l 1

. | B P
.k
g:m: :!. ] ] | g-.s-n
Bl ..\ I | F

: wm
1 -

1 13
i | \ | !
;w: H_ a3

onm] Zrari]
—a—iveakiied —osahaad —a—iteakiie]  —— osahaled

Deviation from Isotropy in Liquid

140

Z sk

A0 B0 D40 030 6 0 Asd 08 OBd 10

Uncertainty of Sphernical lsotropy Assessment: £2 8% (K=2)
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DASY - Parameters of Probe: ES3DV3 - SN: 3208

Other Probe Parameters

Sensor Arrangement Triamgular
Connector Angle () 54.8
Mechanizal Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Owerall Length 33Tmim
Probe Body Diameter 10mm
Tip Length 10mm
Tip Diameter Amm
Probe Tip to Sensor X Calibration Point 2mim
Probe Tip to Sensor Y Calibration Point 2mimi
Probe Tip to Sensor £ Calibration Point Z2mimi
Recommended Measurement Distance from Surface Amm

Cemificare Mo 21497115 Page 10 of 11
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June 26. 2013

Acceptable Conditions for SAR Measurements Using Probes and Dipoles
Calibrated under the SPEAG-TMC Dual-Logo Calibration Program to
Support FCC Equipment Certification

The acceptable conditions for SAR measurements using probes. dipoles and DAEs
calibrated by TMC (Telecommunication Metrology Center of MITT in Beijing, China).
under th¢ Dual-Logo Calibration Certificate program and quality assurance (QA)
protocols established between SPEAG (Schmid & Partner Engineering AG, Switzerland)
and TMC. to support FCC (U.S. Federal Communications Conunission) equipment
certification are defined and described in the following.

1) The agreement established between SPEAG and TMC is only applicable to
calibration services performed by TMC where its clients (companies and divisions of’
such companies) are headquartered in the Greater China Region. including Taiwan
and Hong Kong. This agreement is subject to renewal at the end of each calendar
vear between SPEAG and TMC. TMC shall inform the FCC of any changes or early
termination to the agreement.

Only a subset of the calibration services specified in the SPEAG-TMC agreement,

while it remains valid, are applicable to SAR measurements performed using such

equipment for supporting FCC equipment certification. These are identified in the
following.

a} Calibration of dosimetric (SAR) probes EX3DVx. ET3DVx and ES3DVx.

i) Free-space E-field and H-field probes. including those used for HAC (hearing
aid compatibility) evaluation. temperature probes. other probes or equipment
not identified in this document. when calibrated by TMC. are excluded and
cannot be used for measurements to support FCC equipment certification.

ii) Signal specific and bundled probe calibrations based on PMR (probe
modulation response) characteristics are handled according to the
requirements of KDB 865664: that is. “Until standardized procedures are
available to make such determination. the applicability of a signal specific
probe calibration for testing specific wireless modes and technologies is
determined on a case-by-case basis through KDB inquiries. including SAR
system verification requirements.”

b) Calibration of SAR system validation dipoles. excluding HAC dipoles.

¢} Calibration of data acquisition electronics DAE3Vx. DAE4Vx and DAEasyVx.

d) For FCC equipment certification purposes. the frequency range of SAR probe and
dipole calibrations is limited to 700 MHz - 6 GHz and provided it is supported by
the equipment identified in the TMC QA protocol (a separate attachment to this
document).

e) The identical system and equipment setup, measurement configurations.
hardware. evaluation algorithms. calibration and QA protocols. including the
format of calibration certificates and reports used by SPEAG shall be applied by
T™C.

) The calibrated items are only applicable to SPEAG DASY 4 and DASY 5 or
higher version systems.
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Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robaot

i coordinate systam.
Methods Applied and Interpretation of Parameters
« OC Voltage Measurement: Calibration Factor assessed for use in DASY system by

comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

» Connector angle: The angle of the connectar is assessed measuring the angle
mechanically by a tool inserded. Uncertainty is not required,

» The lollowing parameters as documented in the Appendix contain technical information as a
result from the performance test and reguire no uncertainty.

= DO Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the neminal calibration veltage. Influence of offset voltage is included in this
measurenent.

s  Commoan mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

s Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

= AD Converter Values with inputs shorted: Values on the internal AD converter
comesponding to zero input voltage

s [nput Offsef Measurement Output voltage and statistical results over a lange number of
zero voltage measurements.

s [nput Offsel Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance,

s lnput resistance: Typical value for information: DAE input resistance at the connacior,
during internal auto-zeraing and during measurameant.

=  Low Baffery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is genarated.

= FPower consumption. Typical value for information. Supply currents in vanous oparating
modes.
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Appendix D. DAE Calibration Data:

DC Voltage Measurement
AD - Comvartar Resaluton rominal
High Range LS8 = 8 1u¥ full ranga = -0, . +300 mV
Low Ranga 1L5E = BinW full mnpe = -1 _.+3mV
DASY measurement panamebers: ALl Ledo Time: 3 sec. Maasuwring bma: J sac

Calibration Faclors X Y £
| High Rangs | 404.238 2 002% (k=2] | 438 156 = 0.02% (k=) | 404.B35 +0.0Z% (k=2})
I Low Range | 3.84AT 1 1.50% (k=2) | 3.098364 = 1.50% (k=2) | 400708 £+ 1.50% (k=2)
Connector Angle
|_L‘.-|:|nn|:|:bnr Angle o be usad n DASY systam BID®+£ 1%
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Appendix (Additional assessments outside the scope of SCS108)
1. DC Voltage Linearity

High Rangs Reading (V) Difference (V) Error (%)
Channel X + Input 200037 45 -2.43 | -0.00
Channel X + Input B0004.57 089 l 0.00
Channel X * Input 2000437 1.76 0.
Channel ¥ # Input 0003883 1.40 Q.00
Charnel ¥ Input 20005 53 1.88 | 0.01
Charnel ¥ - Inpui -20004.16 1.95 -0
Channel Z + Input | 20003692 -0.75 -0.00
Channel 2 + Input 2000346 -0.50 0100
Channel Z « Input -20002 36 378 .02

| Low Range | Reading (V) Ditfarance (uV) | Error (%)
Channal X + Input 200083 043 0.02
Channal X + Input 20065 URL] 0.05
Channel X = ingat -188.95 D48 -0.23
Channel ¥ # Input 2000,28 DL .00
Chanmal ¥ + Input 20024 014 -0.07
Channal ¥ = Input ~153,00 £, 20 LR 1]
Channal 2 + Input 200087 0,60 0.03
Channal Z + Input 199,31 A.12 0,85
hannal 7 » brapart 200,08 4,51 025

2. Common mode sensitivity
DASY maaswremant parsmatars: Auta Faro Time: 3 sac; Measunng fima: 3 sec

Common made High Range Low Range
Input Yoltage {mV) Average Reading (u¥) Average Reading (V)
Channal X 200 2234 21.85
- 200 =19.00 2218
Chaninel ¥ 00 1.27 -0.05
- 200 406 335 1
Channel 2 200 16.18 16.67
- 200 1812 18,54

3. Channel separation
DASY measurament parametars: Aulo fero Tima: 3 sac: Measuring tme: 3 s8¢

Input Voltage (m¥] | Channel X (uV) | Channel ¥ (p¥) Channel Z (uV}

CThannel X 229 - 1.8 =119 |
Channel ¥ 200 4.48 ] -0.Bx0
| Channel £ 200 T.085 304

Carilicate No: DAE4-E39_Cct14 Page 4 of 5
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4. AD-Converter Velues with inputs shoricd
DASY measuremant parameiers: Auto Zem Time 3 sec; Megsuimg lima: 3 sec

High Range [LSB) Low Aangs (LSB)
Chaninel X 15481 18385
Channel ¥ 18252 16136
Channel 2 16131 i

5. Input Offiset Measurement
LIANY Fndd S iifian] arametss” AL fare Time" & ses MH:IJI‘II'IEHI'I'II' lapp

Irgunt 10M
Deviiati
Avernge (i¥) | min, Otsst (i) | max. Oftset guvy | T ul,:;' e
Chmtel X 1.41 : 0.0% a7 LAaT
Ghonnal ¥ Q.68 -1, 71 mM Qe
Chanmel T £38 1,88 | 0 TR n4a
6. Input Offset Gurrent
Mominal Inpul crcuitry offsat clrrent an sl channsls <2514
7. Input Resistanca (Typical valies lar infermatan|
Zeroing (kOhm) Massuring (MORhm)
Channal X 200 20HN
Channal ¥ 200 200
Chamnel Z 200 00

8. Low Battery Alarm Voltage (Typical values for information]

Typical values Alarrn Lavel (VDE)
Supply {+ ¥eo) +7.8
Supply [- Vez) : 7B

8. Power Consumption (Tysical values for mfarmabon|

| Tyt vikiass Switehad off (mA) | Stana by (mA) | Transmimng (ma) |
supply (& Vee) #0.0| 8 +14
Sargpdy { Vuw) 01011 i 3
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 5004 Turich, Switzarinnd

Schweirarischer Kalibrierdionst
Sorvicn suise ddlalonnage
Servizio svizzero i tarntura
Bwisa Calibration Service

Aserodited by the Swiss Accroditation Sgrdce |SAS) Accroditntion Ne: SCS 108
The Swins Accreditalion Service is one of tho signatories to the EA
Muttiirteral Agresment for the recognition of calibealion cnrtificaies

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL / NORM x,y,z
M/A not applicable or not measured

Calibration is Performed fccording to the Following Standards:

a)j |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head fram Wireless
Communications Devices: Measurement Techniques®, December 2003

by IEC 622038-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used In close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Tachnology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Expesure to Radiofrequency
Electromagnetic Fields; Addiflional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
dj DASY4'S System Handbook

Methods Applied and Interpretation of Parameters:

=  Measuremen! Condifions: Further details are avajlable from the Validation Repert at the end
of the cerificate. All igures stated in the cerificate are valid at the frequency indicated.

«  Anternna Parameters with TSL: The dipole is mounted with the spacer to position its fead
point exactly balow the center marking of the flat phantom section, with the arms orented
parallel to the body axis.

s Feed Point Impedance and Retumn Loss: These parameters are measured with the dipcle
positionad under the liquid filled phantom, The impedance stated s transformed from the
measurament at the SMA conneclor to the feed point. The Returm Loss ensures low
reflected power. No uncertainty required.

=« Elecirical Defay; One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

» SAR measured: SAR measured al the stated antenna input powear,

» SAR normalized: SAR as measured, normalized 1o an input power of 1 W at the antenna
connector,

« SAR for neminal TSL parameters: The measured TSL parametars are used 1o calsulate the
nominal SAR resull.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factar k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

Canificate Mo: 245002810 _Jun13 Page 2 ol B
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Measurement Conditions

DASY system corfiguration, as faras not givan on page 1
DASY Version DASYS VE2.8.7
Extrapolation Advanced Extrapolation
Phantom Medular Flal Phamom
Distance Dipols Conter - TSL 10 mm wilh Spacar
Zoom Scan Resohidinn e, dy. dz = & mm
Fraguency 2450 MHz = 1 MHz
Head TSL parameters
The lollewing parsmaters and calcdations were appiied.
Temparsture Parmittivity Conductivity
Neminal Head TSL parametors 20°C a2 1,80 mho/m
Measured Head TSL parameters (220z02"C 37Ez8% 1,81 mhaim = 8 %
Hewd TAL teinperatune Chamge during beal =03 'C —
SAR result with Head TSL
SAR avernged ever 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW Input power 18.5 Wity
SAR for nomingl Head TSL paranetars normalized o 1W 53.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL conditicn
SAR measurad 250 mW inpul pawar B.24 Wikg
SAR for namingl Head TSL paramalars normalized o 1W 24.8 Wikg = 16.5 % (k=2)
Body TSL parameters
Tha Inlm.rlng E!ﬁ.mﬂtﬂl‘s and Caculilions wing apphed,
Temparature Parnittivity Conductivity
Nominal Body TSL parameters 20'C 2y 1.95 mhaim
; Measured Body TSL parameters [Z20z02)"C 500 + 6 % 2.02 mha'm = 6 %
| Body TSL temperature chanpe during tast =05°C
SAR result with Body TSL
SAR averaged aver 1 em” (1 g of Body TSL Condition

SAR measured

250 mW ingut power

13.2 Wikg

SAR for nominal Body TSL paranetors

normakizoed o 1W

51.5 Wikg = 17.0 % (k=2)

SAR sveraged over 10 em® (10 g} of Body TSL

candition

SAR medesunesd

250 mW input powar

6,09 Wikg

SAR tor nominal Body TSL parameters

nosmalized io YW

24,0 Wikg = 16,5 % (k=2)

Cartiicate Mo: DR450V2-210_Jun13
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Appendix E. Dipole Calibration Data:

2
Pttty
T M Cotdbamstion with w‘r:rff :
LLLILL_-— ‘__,_..,—_':___-.._\_"‘
CALIBRATION LABDRATORY = ':";:;\\

Acd: No.52 Husyuanbel Rosd. Haidian District, Beging, 100161, China ek = W
Tel +BLADAIIOMBIZ0TE  Fax +BE-10-B2304533-2504 i CNAS L0442
E-mail Infogameie com Hig:\aew eIt Com

Client  Sunway Certificate No: J13-2-2185

Object DBOOVZ - SN: 14088
c ) - -
alibration Procedune(s) m.‘“
: : I e ol s
Calibration date August 8, 2013

This calibration Cartificats documents the raceability to natonal standards, which realize the physical
units of measurements(S1) The measuremanis and the uncertainties with confidence probability are
given an the foliowing pages and are part of the cerfificate

All callbvations have been conducted in the closed laboratory facility: emaronmant temperalune 2263
and humidity<70%.

Calibration Equipment used (METE critical for calibration)

Primary Standands D8  Cal Date{Calibrated by, Certificata No. ) Schedulad Calibraticn
Power Mater NRVD 102083 11-Bep-12 (TMC, No.JZ212-443) Sep-13
Power sensoe  NRV-ZS5 100585 11-Sep-12 (TMC, No. JZ12-443) Sep-13
Reference Probs EX3DV4 | SN 3845 20- Dec-12 (SPEAG, Mo EX3-3848 Dec1?) Dec-13
DAES SNTTT 22-Feb-13 (SPEAG DAE4-TTT_Feb13) Fab -14
Signal Generator  E4438C | MY48070383  13-Nov-12 (TMC, No JZ12-384) Mov-13
Network Analyzer EB3828 MY43021135 18-Oct-12 (TMC, No.JZ13-278) Oct-13

Name Funetion
c "_‘ e - g
alibrated by Zhao Jing “Fﬂﬂ Test Engineer ﬁ‘,
Reviewed by: i Danyuan w M '
Approved by Xiao Li - wm A pa s :

tssued: August 11, 2013
nummm“uﬁmsh.umumwmhmmmwmdmw
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Acd: Mo.52 Husyusnbel Rload. Haidian Districi, Baijing, 100181, Ching
Tl +88-10-82I04523-2070 Fax +80.10-82304633-2504

E-mail. infofiemcls com g e Sitolg, L0
Glossary:
T5L tissue simulating liquid
ConvF sensitivity in TSL / NORMx.y.z
MIA not applicable or not measured

Calibration is Parformed According to the Following Standards:

a) |[EEE Std 1528-2003, “|EEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR] For hand-heid
devices usad in close proximity to the ear (frequency range of 300MHz to 3GHz)",
February 2005

) KDBBB56E4, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Mseasuremenl Condifions: Further details are available from the Validation Report at the
and of the certificate. Al figures stated in the certificate are valid at the frequency
indicated

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the cenler marking of the flat phantom section, with the arms
orented parallel to the body axis.

s Feed Point Impedance and Refurn Loss: These parameters are measured with the
dipole positioned under the liquid filled phantom. The impedance stated is transformed
from the measurement at the SMA connector to the feed point. The Retum Loss
ensures low reflected power. Mo uncertainty required.

« Electnical Delay; One-way delay between the SMA connector and the antenna feed
point. No uncertainty required.

+ SAR measured SAR measured at the stated antenna input power

+ SAR normalized SAR as measured, normalized to an input power of 1 W at the antanna
connactor,

« SAR for nominal TSL parameiars: The measiured TSL parameters are used to calculate
the nominal SAR resull.

The reported uncertainty of measurement is stated as the standard uncerainty of
Measurernent multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximataly 95%. |

Certificate No- J13-2-2185 Pagezale




SHENZHEN SUNWAY COMMUNICATION CO.,LTD

Report NO: TS201504017

Page 84 / 110

TV

Im Colbtmmimn mm

i p e 8 g

Add. N 52 Hunyuonbei Road, Heidian Distict, Begmg. 100101, China
O-B2A04E33- 2004

Tol. +88-10-82304833-2079 Faix +88-1

E-mait Infoffemciie com HTD Sleraea gmcbe oom
Measurement Conditions
DASY system configuration. as far as nol given on page 1
DASY Version DASYE2 5287 N7
Extrapolation Advvanoed Extrapolation
P‘I'-nhi"l Twan Phamiom
Distance Dipole Conter - TSL 15 mm wilh Spacer
Zoom Scan Resolution dx, dy, dr = 5 mm
Frequency 800 MHz £ 1 MHz
Head TSL parameters
The foliowing paramelers and calculabons wars apgied
Temparatune Parmittivity Conductivity
HWominal Head TSL parameters 220°C K] 0,97 mhaim
Measuned Head TSL paramators @20 +02)°C AerE% 098 mhofm = 8 %
Head TSL termparature change during test <08°C — —
SAR result with Head TSL
SAR averaged aver 1 ot (1 g) of Head TSL Candition
SAR measured 250 mW input powar 26T MW ig
SAR for nominal Head TSL parametars nofmalized fo 1W 10.7 mW Ig £ 20.8 % [k=2)
SAR averaged aver 10 cm’ (10 g of Hesd TSL Condition
mﬂ.ﬂ:h';;_w 250 miY Input povwer 1.T2mW g
S5AR for nominal Head TEL parmmelors nomalized o 1W B.AT mW ig & 20.4 % [k=2)
Body TSL parameters
The folowing parameters and calcuabons wors appied
Temperature Parmittivity Conductivity
Mominal Body TSL parameters 20C 550 1.05 mhaim
Measured Body TSL parametors (Z20:02)°C 542:8% 1.02 mbaim & & %
Bady TSL mﬂ“:ﬂfm during teai <05 'C e o
SAR result with Body TSL
SAR averaged over 1w (1 g) of Body TSL Condition
SAR measurad 250 mW Input powar 283mWig
SAR for nominal Body TSL parimatens nomialized to TW 10.7mW g £ 20.8 % [k=Z)
SAR averaged aver 10 cm (10 gi of Body TSL Condition
SAR measued 250 miW input power 1TImWig
SAR for nominal Body TEL parsmaterns nammaized to 1W B.54 mW ig £ 20.4 % [k=2)

Cenificale Noc J13-2-2185
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Appendix

Antenna Parameters with Head TSL

-
|

| Iimpadance, sranstonmed fo feed poant 49 10-8.850

- 22348
Raturn Coss

Antenna Parameters with Body TSL

Euum rarsformed ta feed point 42 10405200

1
| - 21.348
Retum Loss |

[E]

After long term uss with 100V radkatod powar, onrya:hgummngdlhn dipole near the feedpoint can
b measured

sami coaxial cable. The centar conductor of the leadmng line is
mmdlﬁnmmmﬂg&wmm ﬁmrg'.dw dipole. The antenna is therafore m-u":r.lé:dbzmmm
DC-swls.mmdmdim.wm:mammmmmhmrcwm_
mmdungmnmadadmnmgmmﬂosibmumﬂedlnmemmm - i
puragmphTMEARmmmmaﬂmqumu:hmgﬂmUmallmpﬁelﬂﬂg is sl accord

Standard.

mmummwumuﬂmmGﬂan.mmmmmwdmmm
muuﬂuﬂTMpmﬂmnrbldmw

Additional EUT Data

' SPEAG
| yanufacsured by

L
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in Colaboraton wis
I S p e a g
M CALIBRATION LABCHRATORY

Mu No 52 Huayianbe: Rosd, Heidian Datict. Begng, 100181, China
Tol +B8-10-603048332070 Fax +88-10-52304533-2504
E-mat Infoffemcie com HiD M emcile co
DASYS Validation Report for Head TSL Date: 02.08.2013
Test Laboratory: TMC, Beijing. China
DUT: Dipole 900 MHz; Type: D300VZ; Serial: DI0OVZ - SN: 1d086
Communication System: CW. Frequency: 900 MHz
Medium parameters used: f = 800 MHz: o = 0.882 mho/m: £r = 42.66; p = 1000 kgfm®
Phantom section: Flat Section
Measuremant Standard: DASYS (IEEE/IEC/ANS| C83.19-2007)
DASYS Configuration: ¥
*  Probe; EX30V4 - SN3846; ConviF(9.01,6.01,0.01); Calibrated: 20,12 2012
Sensor-Surface: 2mm (Mechanical Surface Delection); 1.0, 31.0
Electronics: DAE4 Sn777; Calibrated: 22722013
Phantom: Flat Phantom: Type: QDO0OOP40CC,
DASYS52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

- & & -

Dipole Calibration for Head Tissue/Pin=250mW, d=15mm/Zoom Scan
(TxTxTHCube 0: Measurament grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 58.910 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 4.11 Wikg

SAR(1 g) = .67 Wikg; SAR(10 g} = 1.T2 Wikg

Maximum value of SAR (measured) = 3.43 Wikg

-5.68

11,35

1103 |

-22.70

-28.38

0 dB = 3.44 Wikg = 5.36 dBWikg

Carificate Ma. J13-2-2185 Fapesofa
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B ﬂ ﬂ g
CALIBRATION LABORATORY

N ﬂ Mo 52 H.mg' ianbai Foad Hsdan Dwirict, Bejing, 100151, China
+B5-10-62 3048332078 Fax +B&- 1':-5?‘11;45 !l-.-M:Ul
"'"ﬂ""'-'ﬂf"l'-"!m"' HID Mwew @IS0 Cov

Impedance Measurement Plot for Head TSL

.
k L
F
| g -
*;:_ - - — N L] NI L
=
- - e
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TVLGee—

Add: Mo 52 Huayuanbe! Road, Haidien Dwincl Beging, 100181, China
Tl «88-10-82304533-2078 Fax +86-10-82304833-2504
E-mail infofferncis com HBDPwve SIS Qom

DASYS Validation Report for Body TSL Date: 02.08.2013
Tes! Laboratory: TMC, Beijing, China
DUT: Dipole 900 MHz; Type: D800VZ; Serial: D300V2 - SN: 1d086
Communication System: CW, Frequency: 900 MHz:
Medium paramelers used: { = 500 MHz; o = 1.023 mho/m; er = 54.207; p = 1000
m -
Phantom m&wmn ELI4.0
Measurement Standand: DASYS (IEEENEC/ANSI C63,19-2007)
DASYS Configuration:
+ Probe: EX30V4 - SN3B48; ConvF(9.01,9.01,9.01) : Calibrated;20.12.2012
Sensor-Surface: 2Zmm (Mechanical Surface Detection); 1.0, 31.0
Electronics: DAE4 Sn777; Calibrated: 22/2/2013
Phantom: ELI 4.0; Type: QDOVADD1 DB
DASYS2 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

- = & -

Dipole Calibration for Body Tissue/Pin=280mW, d=15mm/Zoom Scan
{Tx7x7)ICube 0: Measurement grid: dx=5mm, dy=8mm, dz=5mm
Reference Value = 57.362 Vim; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 3.90 Wikg

SAR(1 g) = 2.63 Wikg; SAR(10 g) =1.71 Wikg

Maximum value of SAR (measured) = 3.33 Wikg

LU
L]

558

112

7.

0dB = 3.31 Wikg = 5.19 dBWikg

Cartificata No: J13-2-2185 Page 7of 8
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' i o lals geae et
I - B SE SE——
M u CALBRATION LABDRATORY

Agda No 52 Husyuanbei Road, Hardian Datrict. Baging, 100181, China
Ted. «BA- 0B 3008X3- 2070 Fax: +88-10-02 3048332604
E-mal infoffemcie com Hitp (Mwswa ermciie corr

Impedance Measurement Plot for Body TSL

e
L] i
F
s
'.L.T : j L] L] -
-
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b 26, 200

Acceptable Conditions for SAR Measurements Using Probes and Dipoles
Calibrated under the SPEAG-TMC Dual-Logo Calibration Program to
Support FOC Equipment Certification

The acceptable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by TMC { Teleconmmnication Metralogy Cemter of MITT in Beifing, Ching),
under tie Dual-Logo Calibration Certificate program and gquality assurance (QA)
protocols established between SPEAG (Schmid & Partner Engineering AG, Switzerland)

and TMC, to support FOC (LS. Federal Commnications Comnmixsion) equipment
certification are defined and described in the following.

1} The agreement established between SPEAG and TMC is only applicable 1o
calibration services performed by TMC where its clients (companies and divisions of
such companies) are headquanered in the Cirester China Region, including Taiwan
and Hong Kong. This agreement is subject to renewal at the end of each calendar
year between SPEAG and TMC. TMC shall inform the FCC of any changes or early
termination to the agreement

Only & subset of the calibration services specified in the SPEAG-TMC agreement,
while it remains valid, are applicable 1o SAR mensurements performed using such
cqlulprn:nl for supporting FCC equipment cenification. These are identified in the
following

a) Calibration of dosimetric (SAR) probes EXIDVx, ETIDVx and ESIDVx.

i} Free-space E-field and H-field probes, including those used for HAC (hearing
aid compatibility ) evaluation, temperatire probes, other probes or equipment
nol identified in this document, when calibrated by TMC, arc excluded and
cannot be used for messurements (o suppont FOC equipment centification
Signal specific and bundled probe calibrations based on PMR (probe
modulation response) characteristics are handled acconding to the
requirements of KDB 865664 thut is, “Until standardized procedures are
available to make such determination, the applicability of a signal specific
probe calibration for testing specific wireless modes and technologies i
determined on a case-by-case hasis through KDB inquiries, including SAR
system verification requirements.”

b} Calibration of SAR system validation dipoles. excluding HAC dipoles.

¢} Calibrmtion of dma acquisition electronics DAEIVx, DAE4VX and DAEasyVx.

d} For FOC equipment certification purposes, the frequency mnge of SAR probe and
dipole calibrations is limited to 700 MHz - 6 GHz and provided it is supponied by
the equipment identified in the TMC QA protocol (a separate attachment o this
document ).

€l The ideniical system and equipment setup, measurement conflgurations,
hardware, evaluation algorithms, calibration and QA protocols, including the
format of calibration certificates and reports used by SPEAG shall be applied by

TMC.

[} The calibrated items are only applicable to SPEAG DASY 4 and DASY 5 or
higher version systems

td
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31 The SPEAG-TMC agreement includes specific protocols identified in the following
1o ensure the quality of calibrtion services provided by TMC under this SPEAG-
TMC Dusl-Logo calibration agreement are equivalent to the calibration services
provided by SPEAG. TMC shall, upon request, provide copbes of documentation (o
the FOC 1o substantiate program implementation
aj The Inter-laboratory Calibration Evaluation (ILCE) stated in the TMC QA

protocel shall be performed between SPEAG and TMC at least once every 12

maonths. The ILCE acceptance criteria defined in the TMC QA protocol shall be

satisfied for the TMC, SPEAG and FCC agreements 1o remain valid.

Check of Calibration Centificate (CCOC) shall be performed by SPEAG [or all

calibrations performed by TMC. Written confirmation from SPEAG is requined

for TMC 1o issue calibration centificstes under the SPEAG-TMC Dual-Logo
calibration program. Cuanerly repons for all calibrations performed by TMC
under the progrm are also issued by SPEAG,

The calibration equipment and measurement system wsed by TMC shall be

verified before each calibration sérvice according to the specific reference SAR

probes, dipodes, and DAE calibrated by SPEAG. The results shall be reproducible
and within the defined acceptance criteria specified in the TMC QA protocol
before each actual calibration can commence. TMC shall maintain records of the
measurement and calibration system verification results forall calibrations,

Quality Check of Calibration (QCC) certificates shall be performed by SPEAG m

least once every 12 months. SPEAG shall visit TMC fcilities 1o verify the

laboratory, equipment, applied procedures and plausibility of randomly selected
certificates.

A copy of this document, to be updated anmually, shall be provided 10 TMC clients

that nccept calibration services according to the SPEAG-TMC Dual-Logo calibration

program, which should be presented 10 a TCB (Teleconmmunication Certification

Hody), to facilitate FOC equipment approval.

TMC shall address any questions raised by its clients or TCBa relating 1o the SPEAG-

TMC Dual-Logo calibration program and inform the FCC and SPEAG of any critical

IRELes,

I

-
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Change Mote: Revined on June 26 1o clarify the spplicshilizy of PMR and Bisdied probe calibraions
mconiling W the reguirersents of KIHE Briahd
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Ieughnussirasse 43, B0 Turich, Switzariand

g Schweiberischer Kalibnarndipns
c Service sulsse d'étalonnage
s Sarvirio svizoera di taratura

Swian Calibration Service
Accrediied by the Swess AccrarilEbon Senace (SAS) Aceredilation No. SCS 0108
The: Swiss Accreditation Servics is one of the signaiorias is the EA
Muliilginral Agr for thes meognition of calibration carilicates
cient  SMQ (Auden) Certificase tio: D1900V2-5d184_Jan15
|CALIBRATION CERTIFICATE |
Objoct D180042 - SN: 5dia4 |
Eakbration procesus|a) A Gﬁ.l_-m,ﬂ
Calibration procedure for dipols validation kits abowe 700 MHz
Cairaton dele: Jancary 07, 2016

Thim eabbrmtion cethcate dosinvile the raseailiy o naiionat sinndasds, which reaies the prysical units of measurements (53]
The measuneenanis and T undeiinbss with confidanca pronaniily des ghvee on the [oliowng pages and are part of The cartificas

Al calibrations hava bean candutied in lhe closed abcratorg faciity: anamonmen! lempemiuee (72 = 3°C @nd humidiy < 70%

Calbmiion Equipmant wussd (MATE criical for ealBeation|

Primary Standaiss 0¥ Cal Dain (Cartilicts ba Beratikad Cabbralian
Pmar mater EPM-1428 CEITERITT OF-Oict-14 [Mo. 217 l:l.."H!IJI Cet-15 [
Power sersor HP B84 USSTIETRI OF-Oict- 14 (Mo, 217-02020) Ot-18
Powsi sermor HP BE1A AT DGR T O7-Oict-14 [Mo. 21702031 Cet-18
Raleranos 20 o8 Ateruatar BN; D058 {20k) O3-Apr-14 [No, 217-01918) Agr15
Timwe-N migmaich oombination BMN: 5047 2 1 DaaET - Apr-14 [Mo. 2IT-0AEH) Apr-i8
Relerencs Probe ES30V3 BN 5a0E B0-Dec-14 (hin. ES3-3205_Decid) Dec-15
DAES BN; 61 Ti-Aug-Td (Ho DAEL-H0T_Augid) Airg1E
Secordaly Slandands 0= Chesch Dats (in houss) Schening Chbts i
AF penmice AAS SMT-0E 100005 - Aig-B (i hoiss check Det-13) I houss chack: Ocl-16 |
Matwork Aralrer HP BTS3E LISITIB08ES Sa0s UB-Dich-01 (in houss chats Oei-14) In housa chack: Oci-15
hame Fumactian ﬁiq’-lul.u(!_u
Caibrated by Clau Letar Ltsnatery Tehmician |

Appeoved by Eafa Fohive Technical Manages %’%? 4_.

|Bmsnd: January 7, 2315

Thes calbwation erilicate shal not be mproduced aecapl in Tl wiFe wiiiee appeovel of e imtomiory

Carfificate No: D1900V2-54184_Jen15 Fage 1ot8
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughnusstrasse 43, 5004 Zarich, Switesriand

Bchwaizorischer Kalibrisrdisnst
SErvied Biskad O dalornege
Bervizio svizeero d) larslure
Bwiss Calibration Service

Ancraitiid by e Swems Accradisiion Senece (BA3) Acesaditailon Mo.: SCS D108
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Glossary:

TSL tissue simulating liguid

ConvF sansitivity in TSL/NORM xy,2

MiA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE 5td 1528-2013, "|IEEE Recommended Practice for Datermining the Peak Spatial-
Averaged Specific Absarption Rate (SAR) in the Human Head from Wirelass
Communications Devices: Measurement Technigues”, June 2013

b) IEC 622091, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB BE5664, “SAR Measurement Requirements for 100 MHz to § GH2"

Additional Documentation:
d} DASY4/S Systemn Handbook

Methods Applied and Interpretation of Parameters:

=  Measurement Condifions: Further details are available from the Validation Report at the end
of the certificate. Al figures statad in the certificate are valid at the frequancy indicated,

» Anftenna Parametars with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the centar marking of the flat phantom section, with the arms oriented
parallel o the body axis.

* Foed Point impedance and Ratum Loss; These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connectar to the faed point. The Beturn Loss ensures low
reflected power. Mo uncertainty required

* Electrical Delay: One-way delay between the SMA connactor and the antenna feed point.
Mo uncerainty required.

» SAR measured: SAR measured at the stated antenna input power,

» SAA pormalized: SAR as measured, narmalized to an input power of 1 W at the antenna
connectar,

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement |
multiplied by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximately 85%.
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Measurement Conditions

DASY syetem configuration, az far as nol given on page 1

DASY Veraion DASYE VE2.8.8
Extrapolation Advancad Exrapolation
Phantom Modular Flat Phastem
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Aesolution dx, dy, df =5 mm
| Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following paremeters and calculations wers asplisd
' Temperature Permittivity Conductivity
Nominal Head TSL parameters 210G a0.0 1.40 mha/m
Measured Head TSL parameters (220 x0.2)°C 401 8% 1.30 mha'm £ 8 %
Head TSL temperature changs during test <05°C o
SAR result with Head TSL
| SAR averaged aver 1 cm’ (1 g) of Head TSL Condition
5AR memsured 250 MW inipud powar 10.1 Wikg

SAR for naminal Head TEL pasamaters

| rionmaired o 1%W

0B Wikg = 17.0 %% (k=2)

SAR sveraged over 10 cm® {10 g} of Head TSL

condition

SAR measwod

250 mW ingut power

5.32 Wikg

B4R for nominal Head TSL parameters

narmalizad to 1W

21,3 Wikg = 165 % (ks2)

Body TSL parameters
The fellawinng parametaers ard caloulations were appiisd.
Temperature Permittivity Conductivity
Kominal Body TSL parameters 22.0°C 533 1.52 mhaim
Measured Body TSL paramaters (220+03)°C 533 6% 1.50 rribedm = & %
Body TSL temperature changs during teas «0.5%C -
SAR result with Body TSL
SAR averaged over 1 em” |1 g) of Body TSL Conditian
SAR raasurad 250 mW input power .85 Wikg

SAR for nominal Biody TSL parameiars

narmalized to 1W

40.1 Wikg = 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL

5AR megsured

candiion

250 mW inpul power

531 Wikg

| SAR far nominal Body TSL paramelens

normalkized b W

21.3 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

impedance, transfarmad to fead point

Ratum Loss

Antenna Parameters with Body TSL

Sar+480

- 24.5d8

Impedances, iransformed 10 lesd point

E302+51j0

Helirn Loss - 25,6 dB
General Antenna Parameters and Design
. Elacirical Dielay (one direciion) | 1.201 ns

Alter long term use with 100W radiated pawar, only & slight warming of he dipais near the teedpainl can ba measuned,

The dipsle is made of standard semirigid coaxial cable, The canter conductor of the feading line is directly connecied fo the
sacond arm of tha dipole. The anbenna is therefore short-cinouiled for DC-sagnals. On some al the dipoles, small end caps
are added to the dipole arms in order o improve masching whan loaded according 1o fhe position as axplainad in the
"Measuremant Conditions” peragraph. Tha SAR date are not atfectad by this change. The everall dipola langth &= atill

accarding 10 the Standand

Mo excessive force must be app@ed 1o the dpole arms, becauss hey might bend or the scidsred connactions near the

fesddpaint miry be damaged.

Additional EUT Data
Maprfacturad by SPEAG
Marufactured on May DB, 2014
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DASYS Validation Report for Head TSL

Drare: 07,12.2015
Test Laborutory: SPEAG, Zunch, Switzrerland
DUT: Dipole 1900 Mz; Type: D190V 2; Serisl: D900V - SN: 5104

Communication System: UID 0 - COW; Freguency: 1900 MHz

Medium parometers used: = 1900 MHe: o= 1.39 S/m: & =40,1: = 100K) k;,f|n'
Phantom section: Flut Section

Measurement Standard: DASYS (IEEE/JEC/ANSI CA3.19-2001)

DASY 52 Configurntion
« Probe: ES3DV3 - SN3205; ConvFi(5, 5, 5); Calibrated: 30,12.2014:
»  Seosor-Surfuce: 3mm (Mechanical Surfuce Deweetion)
+  Electronics; DAE4 Sn601; Calibrated: 14.08.2014
»  Phantom: Flat Phantom 5.0 (front); Type; QDODOPS0AA: Serial- 100

« DASYS525288(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7x7)/Cube 0:
Measurement grid: dx=Smm, dy=5mm, de=3mm

Reference Value = 98.35 Vim; Power Drift = 0,04 dB

Peak SAR (extrapolated) = |85 Wika

SAR(L gi= 101 Wikg: SAR(L0 g) = 532 Wikg

Maximum vilue of SAR (measured) = 12.7 Wikg

10.4%

]

hdB =127 Wikg = | 104 dBW/kg

Carificate No: D1900V2-5d134 Jan15 Paga Saf 8
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Impedance Maasurement Plot for Head TSL
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DASYS Validation Report for Bady TSL
Date: 07.01.2015

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DI900V2 - S$N: Sd194
Communication System: UID 0 - CW; Frequency: 1900 MHz )
Medium parameters used: £ = 1900 MHz; o = 1.5 S/m; & = 53.3; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY S (IEEEIECSANSI C63.19-2011)
DASY 52 Configuration:

+  Probe: ES3DV - .‘i-\'ﬁ:ffl."-.. ConvFi4.65, 4.65, 4.65); Calibrated: 30,12, 2014;

+  Sensor-Surface; 3mm (Mechanical Surface Detection)

+  Electronics: DAE4 Sn601; Calibrated: 15,08.2014

« Phantom; Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial; 1002

« DASYS2 52.88(1222); SEMCAD X 146 10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan ( Tx7x7)/Cube 0
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Yalue = 95,88 Vim; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 16,8 Wikp

SAR(] g) =9.95 W/kg: SAR(10 g) = 5.31 Wikg

Maximum value of SAR (measured) = 12.6 W/ikg

B
—a

—-nEd

b

-iear

En

0 dB = 12.6 Wikg = 11.00 dBW/kg

Cerificate Mo: D1300V2-50194_Janis Page 7 of &
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of :,;,;_; ", T 5 Schwalzerischar Kalibrierdienai
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Enagineering AG . | Sarvizia avizzare di taratiens
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Accredied by M Swiis Accredtinlion Senice (SA5)
Thie Bwfas Accradilation Service is one of the signmoeies i ihe EA
Multliateral Agresmend for the recognition of calbrathon cenlhcries

cliern  SMQ {Auden)
|CALIBRATION CERTIFICATE |

Azcreditation Mo: SCS 0108

Cenificats No: D2450V2-955_Jan15

Object D2450V2 - SN; 955

| Calimration procadireds|

| Caliration dabe

QA CAL-D5.vB

Calibration procedure for dipole validation kits abowe 700 MHz

January 0B, 2014

Thea cabbration oarificats documanis the racsatdity i nalional sterdss, which malies e physical units of MeeEremenEs (S
| Thee mensuremanis and Hhe uncerainiias wit confidence prababifly ane ghan an the foliosing pages and aro par of the corsncain

Al caliwiions tive bean conduciad in the clossd sbomiory faoilty; emvconment tempemawm (22 + 3)°C and ey < 70%

. Cal&mbion Equipmary usad [MATE critcil o calBiilinn

| Primary Ssandanis s Cal Dule (Corficain Mo ) Schatuled Cailhrason
Perear mslse EFRM-1424 GEITAE0TDL OF-Cx-14 (N 217-0208100 D15
| Power ssnsce HP B41A WUEIF2ITRS 07-0c-14 Mo 217-02020) Del-16
| Power sarmor HP' 54814 W 4108E31 7 07Ot (o F17-02081) Ool-16
| Aeherance 20 68 Atenunior BN 5058 [P0K) 0F-Ape-1d (N, 2 7-01 0083 Apras
| Type-H mismalch combination Bl Bpar2 | os3aIT 03-Ape-14 (No. ZAT-01 8315 Apr-15
| Ftempnci Piots ESI0N Hn: 3204 I-Dinc- 148 (Mo EE3-Z05 Decid) D15
| DAE4 B &01 1B-fuxy-14 (Mo, DAEL-E1 A 14y B
| Secandary Siarciamis (e} Chick Date {n ogies) Sehaiadad Chests
| AF genaraior RES BMT-08 100005 Dat-Aug-88 {in bouse check Oct-13) I houss creck: Oat-16
| Webweark Anatyzar HP BTS3E LISIFINISEGS R4206 TR-0R1-01 i houss Sk D= In R chack: Ool-15
Mama Funtion Signalurg |
Calinrabed ty Ciaindo Leubier Lestomniery Technician E.;_D
\
it
Appraved by Kaha Pokovic Tauhnicsl Marages ﬁﬁ;@

Issumil. Janisry 8, 2015

Thes calibralion carificate shal not be mproduced axcepl in ull wifoul srtien approval of the IRDoraiony
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Swiss Callbrallon Servioe

Aceredied by Ta Hwiks Accrediahon Garacs [SAS) Becraditsiion No,: SCS 0108
The Bwiss Accrediiaiian Service |s one af the sigraiories to the EA

Muitilateral Agresena for the recognittion of calibration certificates

Glossany:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM xy.z
/A not applicable or nol measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, *|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Maasurement Technigues”, June 2013

b} |EC 62208-1, "Procedurs to measure the Specilic Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

o} KDBE 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 Systerm Handbook

Methods Applied and Interpretation of Parameters:

*  Measurement Conditions: Further details are available from the Validation Report at the end
of the carificate. All figures stated in the certificate are valid at the frequency indicated.

= Antenna Paramefers with TSL: The dipole is mounted with the spacer to position its feed
point exaclly below the center marking of the flat phantom section, with the arms ariented
paraliel to the body axis.

= Feed Point Impedance and Relurn Loss: These parameaters are measured with the dipoie
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Fetum Loss ensures low
reflected power. No uncerainty required

« Electrical Delay: One-way delay between the SMA connector and the antenna fead point.
Mo uncertainty required.

* S5AA maasured; SAR measured at the stated antenna input power,

*  SAA nommalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

= SARA for nominal TSL parameters: The measured TSL paramealers are used to calculate the
neminal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for 8 norma| distribution coresponds to a coverage
probability of approximately 95%,

Caridficate Moo D2450VE-855_Deaid Page & of B
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Measurement Conditions

DASY system configuration. as tar as nat given an pags 1
DASY Version DASYS V52 0.8
Extrapaolation Advanced Exirapolation
Phaniom Modular Flai Phartom
Distance Dipole Center - TSL 10 mem with Spaces
Zoom Scan Resolution e, dy, dz = 5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The fallowing parsmelsrs snd calodlations were applied
Temparature | Permittivity Conductivity
Hominal Head TSL parameters 220°C 0.2 1.80 rmhaim
Measured Head TSL paramelers [220+02) C WT=6% 1.84 mhoim = 6 %
Head TSL temperature change during test |  <pos<c = e
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SR measured 250 mW input power 13.0 Wikg
S5AR for nominal Hesd TSL parameters normnalized 1o 1W 51.6 Wikg = 17.0 % (k=2)
SAR averaged ovar 10 em® (10 g) of Head TSL conditian
SAR maasured 250 W Inputl power B.00 Wikg
S5AR tor nominal Heed TSL parnmsters narmalized to TW 23,9 Wikg = 16.5 % (k=2)
Body TSL parameters
The following paremeiers and calculations were sppliad,
Temperaiure Permittivity Conductivity
Nominal Body TSL paramiatars 200 527 1.08 mhaim
Measured Body TSL parameters (220202 "C 51.0+8% 203 mho/m & 6 %
Body TSL temparature change during best <05°C —ed
SAR result with Body TSL
SAR averaged over 1 cm’ {1 g) of Body TEL Condition
EAR maasured 250 mW ingut power 13.3 Wikg
SAR for nominal Body TSL parameters normalized to 1 51.8 Wikg = 17.0 % (k=2)
SAR averaged aver 10 cm® (10 g} of Body TSL condition |
SAR measured 250 mW put power B.14 Wikg |
SAR for normmal Body TSL paremetars normalized to TW 24.2 Wikg = 16.5 % [knl)

Cerificate Moo D245002.955_Decl4
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Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedance, iranslormed to feed paln 54841+ 280

Relurn Loss - 24,5 dB

Antenna Parameters with Body TSL

Impedanca, transtormed 1o feed pont 5120 +48j0

Aelurn Loss = 26.0 08

General Antenna Parameters and Design

Elm:-"lcal Dieday (one direchon) | 1.165 na

Aftar kong term uss with 100 radisted powar, only a shght warming ol the dipale near the feedpaint ean be measured

Thea dipals is made of standard semingid coaxal cable. The cener conductor of the feeding ling is directly connacted ta the
second arm of e dpale. The antanna is therelarn short-cinuited ler DC-signals. On some of the dipoles, small end caps
are added 1o the dipole armms in ordar 1o Improve masching when loaded sccarding to the position as explainad in the
“Maasramant Gandillans” pasagragh. The SAF data are not affecied by this changs. The overall dipale lergth i stil
mcoonding fo the Standand.

Mo excessive force must be appied fo the digola arms, becauss they might bend or the soldared connactions naar the
fmadpoint may be damaged

Additional EUT Data

Manufactured by | BPEAG
Marulactured on Augued 05, 2014

Carlificats Mo: 02450V 2-655_Dacid Page 4 ot@
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DASYS Validation Report for Head TSL

Draee: OB.00] 2015
Test Luboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 2430 MHez; Type: D2430V2: Serial: D2450V2 - §N: 055

Communication Sysiem: UID O - CW; Frequency: 2450 MHz

Medium paremeters used: £ = 2430 MHz; o = |84 S/m ¢ = 397 p = 1O kgfm'
Phantom section: Flal Section

Measurement Stndard: DASY 3 (IEERIEC/ANS] C63, 10 2001

DASYS2 Configuration:
« Probe: ES3DV3 - SNI205; ConvF(d.54, 4.54, 4.54) Calibrated: 30, 12.2014:
¢ Sensor-Surface; Imm (Mechanical Surface Detection)
» Electronics; DAES Sn6ll1; Calibeated: 18,08.2014
= Phantom: Flat Phantom 5.0 (froot); Type: QDNNIPS0AA: Serinl: 1001

o DASYS2 528 8(1222) SEMCAD X 14.6,107331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7W/Cube ():
Measurement grid: du=5mm, dyv=3mm, de=Smm

Reference Value = 1001 V/m: Power Drift = (.03 dB

Peiak SAR (extropoloted) = 77.0 Wiks

SAR(L g) = 13 Wikg: SAR(10 g = 6 Wikg

Maximum vilioe of SAR (measured) = 17.2 Wikg

5.00
10.00

-15.00

-20.00

-25.00

0dB = 17.2 Wikg = 12.36 dBW/ke

Coamlicate Mo D2450V2-985_Dect4 Page 5o B
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Drate: QRN 2015
Test Laborutory: SPEAG, Zurich, Switzerlund
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - §N: 955

Communication System: UID 0 - CW; Freguency: 2450 MHz

Medium parnmeters used: = 2430 MHz; o = 2.03 Sfm: 5, = 51 p= 1000 kg/m’
Phontom section: Flut Section

Meusurement Swndard: DASYS (IEEEAECYANSI CA3, 19-2011)

DASY 52 Configuration:
+  Probe: ESIDVE - SN3205; ConvFi4.32, 4.32, 4.32): Calibrated: 30,12.2014;
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
«  Electronics: DAES Sph0 | ; Calibrated: 18.08.3014
»  Phantom: Flat Phantom 5.0 (hack); Type: QDOMIPS0AA: Serial; 1002

« DASYSIS28.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan {(Tx7x7WCube i
Measurement grid: dx=5mm. dv=Smm. dz=5mm

Reference Value = 96.24 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolited) = 27.8 Wikg

SAR(I g = 133 W/kg: SARII0 g) = 6.14 W/ikg

Maximum value of SAR (measured) = 17.7 Wikg

-4.00

-4.60

-14.40

-19.20

24.00

0dB =177 Wikg= 1248 dBW/kg

Carifcats Mo D245 2888 Dacld Page 7cf B
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Impedance Measurement Plot for Body TSL
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Acceptable Conditions for SAR Measurements Using Probes and Dipoles
Calibrated under the SPEAG-TMC Dual-Logo Calibration Program to
Support FCC Equipment Certification

The acceptable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by TMC (Telecommunication Metrology Center of MITT in Beijing, China).,
under thé Dual-Logo Calibration Certificate program and quality assurance (QA)
protocols established between SPEAG (Schmid & Partner Engineering AG, Switzerland)
and TMC, to support FCC (LS. Federal Communications Commission) equipment
certification are defined and described in the following.

1) The agreement established between SPEAG and TMC is only applicable to
calibration services performed by TMC where its clients (companies and divisions of
such companies) are headquartered in the Greater China Region, including Taiwan
and Hong Kong. This agreement is subject to renewal at the end of each calendar
year between SPEAG and TMC. TMC shall inform the FCC of any changes or early
termination to the agreement.

Only a subset of the calibration services specified in the SPEAG-TMC agreement,
while it remains valid, are applicable to SAR measurements performed using such
equipment for supporting FCC equipment certification. These are identified in the
following,

a) Calibration of dosimetric (SAR) probes EX3DVx, ET3DVx and ES3DVx,

i) Free-space E-field and H-field probes, including those used for HAC (hearing
aid compatibility) evaluation, temperature probes, other probes or equipment
not identified in this document, when calibrated by TMC, are excluded and
cannot be used for measurements to support FCC equipment certification.
Signal specific and bundled probe calibrations based on PMR (probe
modulation response) characteristics are handled according to the
requirements of KDB 865664; that is, “Until standardized procedures are
available to make such determination, the applicability of a signal specific
probe calibration for testing specific wireless modes and technologies is
determined on a case-by-case basis through KDB inquiries, including SAR
system verification requirements.”

b) Calibration of SAR system validation dipoles. excluding HAC dipoles.

¢) Calibration of data acquisition electronics DAE3Vx, DAE4Vx and DAEasyVx.

d) For FCC equipment certification purposes, the frequency range of SAR probe and
dipole calibrations is limited to 700 MHz - 6 GHz and provided it is supported by
the equipment identified in the TMC QA protocol (a separate attachment to this
document),

€) The identical system and equipment setup, measurement configurations.
hardware, evaluation algorithms, calibration and QA protocols, includin g the
format of calibration certificates and reports used by SPEAG shall be applied by

T™C.

f) The calibrated items are only applicable to SPEAG DASY 4 and DASY 5 or
higher version systems.

b
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3) The SPEAG-TMC agreement includes specific protocols identified in the following
to ensure the quality of calibration services provided by TMC under this SPEAG-
TMC Dual-Logo calibration agreement are equivalent to the calibration services
provided by SPEAG. TMC shall, upon request, provide copies of documentation to
the FCC to substantiate program implementation.

a) The Inter-laboratory Calibration Evaluation (ILCE) stated in the TMC QA
protocol shall be performed between SPEAG and TMC at least once every 12
months. The ILCE acceptance criteria defined in the TMC QA protocol shall be
satisfied for the TMC, SPEAG and FCC agreements to remain valid.

Check of Calibration Certificate (CCC) shall be performed by SPEAG for all

calibrations performed by TMC. Written confirmation from SPEAG is required

for TMC to issue calibration certificates under the SPEAG-TMC Dual-Logo
calibration program. Quarterly reports for all calibrations performed by TMC
under the program are also issued by SPEAG.

The calibration equipment and measurement system used by TMC shall be

verified before each calibration service according to the specific reference SAR

probes, dipoles, and DAE calibrated by SPEAG. The results shall be reproducible
and within the defined acceptance criteria specified in the TMC QA protocol
before each actual calibration can commence. TMC shall maintain records of the
measurement and calibration system verification results for all calibrations.

Quality Check of Calibration (QCC) certificates shall be performed by SPEAG at

least once every 12 months. SPEAG shall visit TMC facilities to verify the

laboratory, equipment, applied procedures and plausibility of randomly selected
certificates.

4) A copy of this document. to be updated annually, shall be provided to TMC clients

that accept calibration services according to the SPEAG-TMC Dual-Logo calibration

program, which should be presented to a TCB (Telecommunication Certification

Body), to facilitate FCC equipment approval,

TMC shall address any questions raised by its clients or TCBs relating to the SPEAG-

TMC Dual-Logo calibration program and inform the FCC and SPEAG of any critical

1S5Ues,

b

c

d

—

5)

Change Note: Revised on June 26 to clarify the applicability of PMR and Bundled probe calibrations
according to the requirements of KDB 865664,

(%]
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