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1. Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing are as follows.

<Highest SAR Summary>

Exposure Paosition Frequency Band 19-SAR (W/kQ) Highest 1g-SAR

(W/kg)
GSM850 0.382
GSM1900 0.411

Head WCDMA V 0.237 0.775
WCDMA I 0.455
WLAN 2.4GHz Band 0.775
GSM850 1.19
GSM1900 1.18

Body WCDMA V 0.48 1.19
(1cm Gap)

WCDMA I 1.18
WLAN 2.4GHz Band 0.336

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
T
'ghes Left Cheek 0.426 0.775 0.011 1.20
SAR value for Head
e
'ghes Back 1.19 0.336 0.005 1.53
SAR value for Body

According to the above table, the maximum sum of reported SAR values for GSM/WCDMA
and BT/WIFIl is 1.53W/kg (19).
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2. SAR Evaluation compliance

Product Name:

Mobile phone A50TQ

Brand Name: N/A
Model Name: A50TQ, AS0T
Applicant: AZUMI S.A
Address: Avenida Aquilino de la Guardia con Calle 47, PH Ocean Plaza, Piso 16
i of. 16-01, Marbella, Ciudad de Panama City, Rep. Panaméa
Manufacturer: AZUMI HK LTD.
Address: FLAT/RM 18 BLK 1 14/F GOLDEN INDUSTRIAL BUILDING, 16-26
i KWAI TAK STREET, KWAI CHUNG, HONG KONG
FCC 47 CFR Part 2 (2.1093)
ANSI/IEEE C95.1-1992
IEEE 1528-2003
FCC KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r03
Aoplicable FCC KDB 865664 D02 SAR Reporting v01r01
Stpar:]dard' 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

Test Engineer:

L7 hoo

Reviewed By

71»7. LA

Performed Location:

Shenzhen Sunway Communication CO.,LTD Testing Center
1/F,BuildingA, SDG Info Port, KefengRoad, Hi-Tech Park, Nanshan
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

Mobile phone A50TQ

Brand Name N/A

Model Name A50TQ, A50T
Hardware Version s1015-mb-v1.5
Software Version 4.4

Antenna gain:

GSM 850: 1.60 dBi
PCS 1900: 3.80dBi
WCDMA 850: 1.70dBi
WCDMA 1900: 3.82dBi

AC adapter:

Input:100-240V AC,50/60Hz 0.4A
Output:5V DC 750mA

Power supply:

Rechargeable Li-ion Battery DC3.8V 1850mAh 7.03Wh

Tx Frequency

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

Remark:

Model No.: A50TQ, A50T were identical inside, the electrical circuit
design, layout, components used and internal wiring, with only difference
being model name.

Mode

GSM/GPRS

RMC/AMR 12.2Kbps
HSDPA

HSUPA

802.11b/g/n  HT20/HT40
Bluetooth v4.0 LE

GSM/(E)GPRS Transfer
mode

Class B — EUT cannot support Packet Switched and Circuit Switched
Network simultaneously but can automatically switch between Packet and
Circuit Switched Network.
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3.2 Test Environment:
Ambient conditions in the SAR laboratory:

Items Required Actual

Temperature ('C) 18-25 22~23

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

4.1 Dasy4 System Description:

st v i 1 Ed e

B,

Fignal Langpe i ahe Op ol Do w4 e r 502
-

ary y

LRI LTI R T

- Punrioa
LW
ki

robit

contrcdlear -
o [CETME-type) H \D | e e
i ==

Taaeh Pardank

The DASY4 system for performing compliance tests consists of the following items:

>

>

vV V V V

YV 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:
il The DASY4 measurement server is based on a

PC/104 CPU board with a 166MHz low-power
pentium, 32MB chipdisk and 64MB RAM. The
necessary circuits for communication with either
the DAE4 (or DAES3) electronic box as well as the
16-bit AD-converter system for optical detection
and digital 1/0 interface are contained on the

E DASY4 I/0-board, which is directly connected to

Calibration: No calibration required. the PC/104 bus of the CPU board.

» DATA Acquisition Electronics (DAE):

T — 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 pW/g to100 mW/g
Directivity:

+ 0.3 dB in HSL (rotation around probe axis)
+ 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.

Calibration: Recommended once a year
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» Light Beam unit:

ﬁ' 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

Calibration: 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
900 40.3 57.9 0.2 14 0.2 0 0.97 41.5
1750 55.2 0.3 44.5 1.37 40.1
1800,1900,2000 | 55.2 0.3 44.5 1.40 40.0
2450 55.0 0 45.0 1.80 39.2
For Body
900 50.8 48.2 0 0.9 0.1 0 0.97 55.2
1750 70.2 0 0.4 29.4 1.49 53.4
1800,1900,2000 | 70.2 0 0.4 29.4 1.52 53.3
2450 68.6 0 0 31.4 1.95 52.7
6.2 Tissue Calibration Result:
Dielectric Parameters .
Frequency - — — Tissue Temp.
Description Permittivity Conductivity . Date
(MHZz) ('C)
(er) (o)
41.50£5% 0.971:5%
900 Reference NA
(Head) (39.425~43.574) | (0.9215~1.0185) 2015/06/15
ea
Measurement 42.14 0.98 22.5
Reference 40.00+5% 1.40+5% NA
1900 (38.00~42.00) (1.33~1.47) 2015/06/13
(Head) Measurement 40.3 1.46 22.7
39.2+5% 1.80+5%
2450 Reference NA
(37.24~41.16) (1.71~1.89) 2015/06/15
(Head)
Measurement 38.2 1.84 22.1




e

Report NO: TS201506020

SHENZHEN SUNWAY COMMUNICATION CO.,LTD

Page 12 /110

Dielectric Parameters :
Frequency A — — Tissue Temp.
Description Permittivity Conductivity . Date
(MHZz) ('C)
(er) (o)
55.2+5% 0.97+5%
900 Reference NA
(Body) (52.44~57.96) | (0.9215~1.0185) 2015/06/15
0
Y Measurement 54.7 0.96 22.4
Reference 53.3+5% 1.524+5% NA
1900 (50.635~55.965) | (1.444~1.596) 2015/06/13
(Body) Measurement 53.5 1.51 22.2
52.7+5% 1.95+5%
2450 Reference NA
(Body) (50.065~55.335) | (1.8525~2.0475) 2015/06/13
0
Y Measurement 50.6 1.87 22.6
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=

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 (1900 MHz) (depth>15cm)

Liguid depth in the Body Phantom (1900 MHz) (depth>15cm)




9 SHENZHEN SUNWAY COMMUNICATION CO.,LTD
Report NO: TS201506020 Page 15/ 110

F ™~

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

Liquid depth in the Flat Phantom (2450 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 - 7
Spacer o X

y %\\5_& 3D Probe positioner
/ L"\.I T
{ s \ RH“-
[ | ¥ { H‘H\_RFieH pI’CIbE-I
\ ! ;"II . T [ Flat phantom
Dipole
Amp Dir. coupler
Signal [H Ry _—
— > 3 dB X
It
generator — - | | Cable Att1
Low Att3 |
pass @M}'
Att2 I"I;Mél B
N
o
&

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:

Frequenc SAR(1 SAR(10 Tissue Temp.
d y Description (19) (109) . P Date
(MHz) W/Kg WI/Kg ()
10.7+10% 6.87+10%
900 Reference NA
(Head) (9.63~11.77) (6.18~7.49) 2015/06/15
ea
Measurement 10.72 6.92 22.5
Reference 40.6+10% 21.3+10% NA
1900 (36.54~44.66) (19.17~23.43) 2015/06/13
(Head) Measurement 39.52 21.05 22.7
51.6+10% 23.91+10%
2450 Reference NA
(Head) (46.44~56.76) (21.51~26.29) 2015/06/15
ea
Measurement 53.6 25.84 22.1
10.7+10% 6.94+10%
900 Reference NA
(Body) (9.63~11.77) (6.246~7.634) 2015/06/15
0
y Measurement 9.8 6.44 22.4
Ref 40.1+10% 21.3+10% NA
1920 CICTENCe 1 (36.00~44.11) | (19.17~23.43) 2015/06/13
Bo
( y) Measurement 41.6 21.72 22.2
51.8+10% 24.2+10%
2450 Reference NA
(Body) (46.62~56.98) (21.78~26.62) 2015/06/13
0
y Measurement 54.4 25.4 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

04 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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e

10. Measurement Uncertainty:

SNV _ ~ | Stand. | Stand.
rob. iv.| ci ci
NO Source Uncert. Uncert. | Uncert. | Veff
ai (%) | Dist. k | (19) |(109)| ;i (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 V3 0.7 0.7 19 1.9 o0
4 |Hemispherical isotropy | 9.6 R V3 07| 07} 3.9 3.9 0
5 |Boundary effect 1.0 R 11 1 0.6 0.6 o
i3
6 |Linearity 4.7 R _ |1 1 2.7 2.7 o0
W3
7 |Detection limits 1.0 R 3 1 1 0.6 0.6 o
y
8 |[Readout electronics 0.3 N 1 1 1 0.3 0.3 0
9 |Response time 0.8 R - 1 1 0.5 0.5 0
W3
10 |Integration time 2.6 R — 1 1 1.5 1.5 0
W3
11 |Ambient noise 3.0 R — 1 1 1 1.7 1.7 0
V3
12 |Ambient reflections 3.0 R _1 1 1 1.7 1.7 0
W3
Prob iti h.
13 "o .e I.OOSI oner mec 0.4 R = 1 1 0.2 0.2 ©
restrictions V3
Probe positioning with
14 [respect to phantom 2.9 R V3| o1 1 1.7 1.7 %
shell
15 [Max.SAR evaluation 1.0 R NE 1 1 0.6 0.6 0
Test sample related
16 |Device positioning 3.8 N 1 1 1 3.8 3.8 99
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17 |Device holder 5.1 N 1 1 1 5.1 51 5
18 |Drift of output power 5.0 R 3 1 1 29 29 ©
N
Phantom and set-up
19 |Phantom uncertainty 4.0 R —_ 11 1 2.3 2.3 0
V3
Liquid conductivit
20 [ Hetvity 5.0 R ~|o064|043| 18 1.2 o
(target) V3
Liquid ductivit
pp |'4UIC cONAUCIVIY 25 N 1 |064]|043| 16 1.2 0
(meas)
Liquid Permittivi
gp |Hauid Permittivity 5.0 R ~|o06|049| 17 15 e
(target) V3
Liquid P ittivit
oz [9UIC mermitivity 25 N 1 |06|049| 15 1.2 0
(meas)
Combined standard RSS | Uc=/Yciu’ | 12.2% | 11.9% | 236
Expanded uncertaint
P y U=k U, 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-average 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) 32.88 32.98 33.05 23.88 23.98 24.05

GPRS (GMSK, 1 Tx slot) - CS1 32.88 32.98 33.04 23.88 23.98 24.04

GPRS (GMSK, 2 Tx slots) — CS1 32.09 32.21 32.29 26.09 26.21 26.29

GPRS (GMSK, 3 Tx slots) - CS1 | 30.32 30.46 30.58 26.06 26.20 26.32

GPRS (GMSK, 4 Tx slots) - CS1 | 29.33 29.46 29.60 26.33 26.46 26.60

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) 29.68 29.66 29.63 20.68 20.66 20.63

GPRS (GMSK, 1 Tx slot) - CS1 29.65 29.64 29.65 20.65 20.64 20.65

GPRS (GMSK, 2 Tx slots) — CS1 28.89 28.94 28.92 22.89 22.94 22.92

GPRS (GMSK, 3 Tx slots) — CS1 26.98 27.10 27.14 22.72 22.84 22.88

GPRS (GMSK, 4 Tx slots) — CS1 25.89 26.03 26.10 22.89 23.03 23.10

Remark: The frame-averaged power is linearly scaled the maximum burst averaged power over 8 time slots.
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
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<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
iii. 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 CQI =8
viii. Set Ack-Nack Repetition Factor to 3
ix. Set CQI Feedback Cycle (k) to 4 ms
X. 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/Pa Bus CM (dB) MPR (dB)
(SF) (Nofed, {Note 3) {Note 3)
Nofe 2)
1 2158 1515 54 215 4115 0.0 0.0
2 1215 1515 64 1215 2415 1.0 0.0
Note 4) (Note 4) {Note 4)
3 15015 8/15 64 15/8 3015 1.5 0.5
4 15015 4715 64 154 3015 1.5 0.5

Mote 1. Asck, Anack and Acar = 3015 with O, =30/15" ﬁ( .

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;.-.a- =30M15" ﬁr . and Acai = 24/15
with [, =2415* f_.

Mote 3. CM =1 for B./Bg =12/19, Pre/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 6 and later releases.

Mote 4:  For subtest 2 the B./Ba 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
= 15M15.

Setup Configuration
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HSUPA Set

up 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 * :

iii.
iv.
V.
Vi.
Vii.
viii.

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

Set the Gain Factors (3. 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

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- | Bc Ba | Ba | Bc/Ba | Pus | BPec [ Pea | Pea 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 | 84 | 11/15 | 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 | 12/15 | 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 4/15 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 ﬂhs =30/15~* ﬁc .
Note 2:  CM = 1 for Bc/Ba =12/15, Pns/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 Bc = 10/15 and Bq = 15/15.
Note 4:  For subtest 5 the pc/pq ratio 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 pa = 15/15.
Note 5:  In 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

1. Per KDB 941225 D01 v02, RMC 12.2kbps setting is used to evaluate SAR. If AMR
12.2kbps power is < 0.25dB higher than RMC 12.2kbps, SAR tests with AMR 12.2kbps
can be excluded.

2. 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.

3. ltis 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 4183 4233
Rx Channel 9662 9800 9938 4357 4408 4458
Frequency (MHz) 1852.4 1880 1907.6 826.4 836.6 846.6
AMR 12.2Kbps 21.20 21.70 21.71 22.33 22.27 22.41
RMC 12.2Kbps 21.21 21.70 21.76 22.41 23.59 22.45
HSDPA Subtest-1 20.32 20.8 20.82 21.42 21.36 21.46
HSDPA Subtest-2 19.94 20.38 20.43 21.02 21.02 21.12
HSDPA Subtest-3 18.44 18.88 18.88 19.41 19.49 19.45
HSDPA Subtest-4 18.41 18.74 18.88 19.32 19.41 19.51
HSUPA Subtest-1 20.25 20.71 20.70 21.32 21.35 21.38
HSUPA Subtest-2 20.28 20.73 20.77 21.39 21.33 21.43
HSUPA Subtest-3 18.27 18.88 18.92 19.57 19.40 19.51
HSUPA Subtest-4 20.30 20.77 20.81 21.41 21.36 21.48
HSUPA Subtest-5 19.37 19.85 19.94 20.54 21.53 20.50
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<WLAN 2.4GHz Conducted Power>

Frequenc Conducted Output
Mode Channel (l?/lHZ) y Power(dBm)p Test Rate Data

1 2412 14.48 1 Mbps

802.11b 6 2437 14.60 1 Mbps

11 2462 14.71 1 Mbps

1 2412 12.06 6 Mbps

802.11g 6 2437 13.11 6 Mbps

11 2462 12.76 6 Mbps

1 2412 12.20 6.5 Mbps

802.11n(20MHz) 6 2437 13.07 6.5 Mbps
11 2462 12.40 6.5 Mbps
1 2412 10.13 13.5Mbps
802.11n(40MHz) 6 2437 12.27 13.5Mbps
11 2462 10.19 13.5Mbps

Note:
1. Per KDB 447498 D01v05r02, the 1-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test
separation distances < 50 mm are determined by:
[(max. power of channel, including tune-up tolerance, mW) / (min. test separation distance, mm)] - [Vf(GHz)]
< 3.0 for 1-g SAR, where

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

Power and distance are rounded to the nearest mW and mm before calculation

The result is rounded to one decimal place for comparison

Frequenc Max. Tune-u Max. Power Test distance exclusion
Channel g y ' P ' Result | thresholds for
(GHz) Power (dBm) (mW) (mm)
1-g SAR
b/CH 11 2.462 15 31.62 5 9.96 3.0
n20/CH 6 2.437 13.5 22.39 5 7.05 3.0

2. Base on the result of notel, RF exposure evaluation of 802.11 b mode is required.

3. Per KDB 248227 D01v02, choose the highest output power channel to test SAR and determine further
SAR exclusion.

4. Per KDB 248227 D01v02, In the 2.4 GHz band, separate SAR procedures are applied to DSSS and
OFDM configurations to simplify DSSS test requirements. SAR is not required for the following 2.4 GHz
OFDM conditions:

1) When KDB Publication 447498 SAR test exclusion applies to the OFDM configuration.
2) When the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified
maximum output power and the adjusted SAR is < 1.2 W/kg.

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

6. Per KDB 248227 D01V02 section 2.2, when the EUT in continuously transmitting mode, the actual duty
cycle is 98.1%, so the duty cycle factor is 1.02.
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<Bluetooth Conducted Power>

Average power(dBm)

Mode Band

Bluetooth v4.0 LE

2.4GHz Bluetooth

-6.45

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)] [y f(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 Turn up
Power (dBm)

Separation Distance (mm)

Frequency (GHz)

exclusion thresholds

-6.0

0

2.48

0.08

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

0.08 which is <= 3, SAR testing is not required.
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12. Antenna Location

TOP Side
BT/WIFI2.4G Antenna
A
v\\
X
Right Side 156mm Left Side
148mm
WWAN Antenna
v\\
v .
Bottom Side Back View
71mm >

A

Distance of The Antenna to the EUT surface and edge
Antennas Front Back Top Side Bottom Side Left Side Right Side
WWAN / / 132mm / / /
BT&WLAN / / / 100mm 62mm /
Positions for SAR tests; Hotspot mode
Antennas Front Back Top Side Bottom Side Left Side Right Side
WWAN Yes Yes No Yes Yes Yes
BT&WLAN Yes Yes Yes No No Yes

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
Band Te%s_t o Power | Power | Factor (W/kg) SAR Drift(dB) Plot
Position (dBm) (dBm) 19 (W/kg)
Right Cheek | Ch251 | 33.05 | 3350 | 1.109 0.261 0.289 0.103
GSM Right Tilt | ch2s51 | 33.05 | 33.50 | 1.109 0.198 0.220 0.030
850 | |eftCheek | ch251 | 33.05 | 33.50 | 1.109 0.344 0.382 0017 | #1
Left Tilt Ch251 | 33.05 | 3350 | 1.109 0.190 0.211 -0.151
Right Cheek | Ch512 | 29.68 | 30.00 | 1.076 0.382 0.411 -0.087 | #2
GSM Right Tilt | ch512 | 29.68 | 30.00 | 1.076 0.211 0.227 0.005
1900 | |eftCheek | Ch512 | 29.68 | 30.00 | 1.076 0.270 0.291 -0.049
Left Tilt Ch512 | 29.68 | 30.00 | 1.076 0.194 0.209 -0.006
Right Cheek | Ch4183 | 2359 | 24.00 | 1.099 0.216 0.237 0.106 #3
WCDM | RightTilt | ch4183 | 2359 | 24.00 | 1.099 0.152 0.167 -0.071
A B\jmd Left Cheek | Ch4183 | 2359 | 24.00 | 1.099 0.212 0.233 0.145
Left Tilt | Ch4183 | 23.59 | 24.00 | 1.099 0.102 0.112 -0.015
Right Cheek | Ch9538 | 21.76 | 22.00 | 1.057 0.431 0.455 0.088 #4
WCDM | RightTit | chos38 | 21.76 | 22.00 | 1.057 0.237 0.250 0.030
A B:md Left Cheek | Ch9538 | 21.76 | 22.00 | 1.057 0.403 0.426 -0.036
Left Tilt | Ch9538 | 21.76 | 22.00 | 1.057 0.241 0.255 -0.135
[EE CEB6 @ [HEER Meas. | Target 5 I\g;a;. Scale E——
Band Te.s.t o Power | Power | Factor Factor (Wikg) SAR Drift(dB) Plot
Position (dBm) [ (dBm) 1g (W/kg)
Right Cheek | Chil | 14.71 | 15.00 | 1.069 1.02 0.266 0.290 0.059
WLA | RightTilt | chil | 1471 | 15.00 | 1.069 1.02 0.291 0.317 0.014
N(Z;A Left Cheek | Ch1l | 14.71 | 15.00 | 1.069 1.02 0.711 0.775 0126 | #5
Left Tilt chil | 1471 | 15.00 | 1.069 1.02 0.507 0.552 0.084
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Test Case of Body Meas. | Target Meas. SAR Scale Power
Band Test o Power | Power | Factor (W/kg) SAR Drift Plot
Position (dBm) | (dBm) 1g Avg. (W/kg) | <£0.2dB

Front Ch251 29.60 30.00 1.096 0.884 0.969 0.009
Back Ch251 29.60 30.00 1.096 1.010 1.11 -0.003
Left Side Ch251 29.60 30.00 1.096 0.643 0.705 -0.043
GPRS Right Side Ch251 29.60 30.00 1.096 0.275 0.302 0.137
850(4 Bottom Side Ch251 29.60 30.00 1.096 0.530 0.581 0.128
Tx Front CH128 29.33 30.00 1.167 0.960 1.12 0.010
slots) Front CH189 29.46 30.00 1.132 0.951 1.08 0.009

Back CH128 29.33 30.00 1.167 1.020 1.19 0.017 #6
Back(Repeat) | CH128 | 29.33 | 30.00 1.167 1.010 1.18 0.112
Back CH189 29.46 30.00 1.132 0.964 1.09 0.047
Front Ch512 25.89 26.50 1.151 0.980 1.13 -0.118
Back Ch512 25.89 26.50 1.151 0.955 1.10 0.038
Left Side Ch512 25.89 26.50 1.151 0.392 0.451 0.082
Right Side Ch512 25.89 26.50 1.151 0.370 0.426 0.044
Bottom Side Ch512 25.89 26.50 1.151 1.020 1.17 0.030
E;;I;(i Front CH661 26.03 26.50 1.114 0.866 0.965 -0.032
TX Front CH810 26.10 26.50 1.096 0.944 1.04 -0.039
slots) Back CH661 | 26.03 | 2650 | 1.114 0.808 0.900 0.069
Back CH810 26.10 26.50 1.096 0.872 0.956 0.083

Bottom Side CH661 26.03 26.50 1.114 1.060 1.18 0.041 #7

Bottom

Side(Repeat) CH661 26.03 26.50 1.114 1.040 1.16 0.023
Bottom Side CH810 26.10 26.50 1.096 0.976 1.070 0.032
Front Ch4183 23.59 24.00 1.099 0.289 0.318 0.018

WCDM Back Ch4183 23.59 24.00 1.099 0.437 0.480 -0.007 #8
A Left Side Ch4183 23.59 24.00 1.099 0.263 0.289 0.105
Band V Right Side | Ch4183 | 23.59 | 24.00 | 1.099 0.101 0.111 0.022
Bottom Side | Ch4183 23.59 24.00 1.099 0.182 0.200 0.085




SHENZHEN SUNWAY COMMUNICATION CO.,LTD
Report NO: TS201506020

Page 32/ 110

Front Ch9538 | 21.76 | 22.00 | 1.057 0.861 0.910 -0.072
Back Ch9538 | 21.76 | 22.00 | 1.057 0.881 0.931 0.060
Left Side Ch9538 | 21.76 | 22.00 | 1.057 0.357 0.377 0.035
Right Side | Ch9538 | 21.76 | 22.00 | 1.057 0.421 0.445 -0.074
WwepMm | Bottom Side | Ch9538 | 21.76 | 22.00 | 1.057 0.972 1.03 0.093
A Front Ch9262 | 21.21 | 22.00 | 1.199 0.964 1.16 -0.033
Band Il Front Cho400 | 21.70 | 22.00 | 1.072 0.841 0.901 -0.013
Back Ch9262 | 21.21 | 22.00 | 1.199 0.832 0.998 0.013
Back Ch9400 | 21.70 | 22.00 | 1.072 0.735 0.788 0.044
Bottom Side | Ch9262 | 21.21 | 22.00 | 1.199 0.981 1.18 0.005 #9
Bottom Side | Ch9400 | 21.70 | 22.00 | 1.072 0.909 0.974 0.035
liEsteas CloiB ocY, Meas. | Target Meas. Scale
- Test cH Power Pov?/er Factor FaDc'E)r (VSV'/AkZ) SAR DFr)ic]:tVZdeI;) Plot
Position (dBm) [ (dBm) 1q (Wikg)
Front Chil | 1471 | 15.00 | 1.069 1.02 0.196 0.214 0.094
WLA Back Chil | 14.71 15.00 1.069 1.02 0.308 0.336 0.114 #10
2.2@ Right Side | Ch1l | 14.71 | 15.00 | 1.069 1.02 0.160 0.186 0.166
Top Chil | 14.71 | 15.00 | 1.069 1.02 0.147 0.160 0.058
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Body Worn (10mm between DUT and Flat Phantom

Test Case of Body Meas. | Target Meas. SAR Scale :
Power Drift
Test Power | Power | Factor (W/kg) SAR
Band . CH <+0.2dB
Position (dBm) | (dBm) 1g Avg. (W/kg)
GPRS
Front CH128 | 29.33 30.00 1.167 0.960 1.12 0.010
850(4
Tx
slots) Back CH128 | 29.33 30.00 1.167 1.020 1.19 0.017
GPRS
1900(4 Front Ch512 | 25.89 26.50 1.151 0.980 1.13 -0.118
Tx
slots) Back Ch512 | 25.89 26.50 1.151 0.955 1.10 0.038
WCDM Front Ch4183 | 23.59 24.00 1.099 0.289 0.318 0.018
A
Band V Back Ch4183 | 23.59 24.00 1.099 0.437 0.480 -0.007
WCDM Front Ch9262 | 21.21 22.00 1.199 0.964 1.16 -0.033
A
Band II Back Ch9262 | 21.21 22.00 1.199 0.832 0.998 0.013

13.2 Evaluation of Simultaneous :

BT* - Estimated SAR for Bluetooth

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

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

Exposure
El et L > . Head Hotspot Body-worn
Turn up Power Position
(dBm) Test separation 0 mm 10 mm 10 mm
Estimated SAR
-6.0dBm 0.011W/kg 0.005W/kg 0.005W/kg
(W/kg)
Conclusion:

According to the above table, the sum of reported SAR values for GSM/WCDMA and WIFI/BT
<1.6W/kg. So the simultaneous transmission SAR is not required for WIFI/BT transmitter.
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13.3 DUT and setup photos photos:

Front

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

NO. Instrument Manufacturer Model S/N Cal. Date Calibue
Date
Communication MY502672 Dec 27" Dec 26™
1 Agilent E5515C
Tester gren 64 2014 2015
2 E-field Probe Speag ES3DV3 3028 Oct 22" 2014 | Oct 21™ 2015
Dielectric
3 Spea DAK 1 N/A N/A
Probe Kit peag 038
" Sep 30"
4 DAE Speag DAE4 689 Oct 1™ 2014
2015
5 SAM TWIN Speag SAM 1360/1432 N/A N/A
phantom
6 Robot Stabuli TX60L N/A N/A N/A
7 Device Holder Speag SDO00HO N/A N/A N/A
1HA
. MY461076
8 Vector Network Agilent E5071C 15 Jan 6™ 2015 | Jan 7" 2016
Signal _ MY490722 Nov 27" Nov 26™
9 Agilent E4438C
Generator g 79 2014 2015
10 Amplifier Mini-circult ZHL-42W | QA098002 N/A N/A
MY500015 Nov 27" Nov 26™
11 Agilent N1419A
Power Meter 0] 63 2014 2015
MY510200 Nov 27" Nov 26™
12 Agilent N8481H
Power Sensor o] 10 2014 2015
irecti Nov 27" Nov 26™
13 Directional Agilent 279D MY461512 v \Y;
Coupler 75 2014 2015
irecti Nov 27" Nov 26™
14 Directional Agilent 778D MY482206
Coupler 07 2014 2015
15 | Dipole 900MHz Speag D900V2 1d086 Aug 9™ 2013 | Aug 8" 2016
Dipol
16 pole Speag D1900V?2 5d194 | Jan 7" 2015 | Aug 6™ 2018
1900MHz
18 Dipole Speag D2450V2 955 Jan 8" 2015 | Jan 7" 2018
2450MHz
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Appendix A. System validation plots:

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

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(1g) =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 mW/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/m®
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

—-4.54

-9.08

-13.6

-18.2

-22.7

0 dB =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; ¢ = 0.96 mho/m; €, = 54.7; 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

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 mW/g

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




9 SHENZHEN SUNWAY COMMUNICATION CO.,LTD
Report NO: TS201506020 Page 42/ 110

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/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

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 = 0.109 dB

Peak SAR (extrapolated) = 19.7 W/kg

SAR(1 g) =10.4 mWI/g; SAR(10 g) =5.43 mW/g

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

dB
— 0.000

0dB =12.5mWi/g




9 SHENZHEN SUNWAY COMMUNICATION CO.,LTD
Report NO: TS201506020 Page 43 /110

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/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

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 mW/g

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

dB
— 0.000

-8.20

-12.3

-16.4

-20.5

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

#1
Date: 6/15/2015
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: 424RF; Type: Sl PIN; Serial: IMEI Number
Program Name: 424RF

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1.8.3

Medium parameters used (interpolated): f = 848.8 MHz; o = 0.899 mho/m; €, = 41.3; 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 cheek/Area Scan (71x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.362 mW/g

left cheek/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.47 V/m; Power Drift = -0.017 dB

Peak SAR (extrapolated) = 0.448 W/kg

SAR(1 g) = 0.344 mW/g; SAR(10 g) = 0.256 mW/g

Maximum value of SAR (measured) = 0.354 mW/g
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#2
Date: 6/13/2015
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: 424RF; Type: Sl PIN; Serial: IMEI Number
Program Name: 424RF

Communication System: GSM 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 1850.2 MHz; o = 1.38 mho/m; €, = 38.6; p = 1000
kg/m?®

Phantom section: Right 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

Right cheek/Area Scan (71x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.426 mW/g

Right cheek/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 8.93 V/m; Power Drift = -0.087 dB

Peak SAR (extrapolated) = 0.584 W/kg

SAR(1 g) =0.382 mWI/g; SAR(10 g) = 0.241 mW/g

Maximum value of SAR (measured) = 0.413 mW/g




SHENZHEN SUNWAY COMMUNICATION CO.,LTD

i Report NO: TS201506020

Page 47 /110

dB
— 0.000

— -2.94

-5.88

-8.82

-11.8

-14.7

.....

0 dB = 0.413mW/g

1g/10g Averaged SAR
SAR: Zoom Scan:Vahe Along £, X=32, ¥=2

~_

dB
dn

-10




9 SHENZHEN SUNWAY COMMUNICATION CO.,LTD
Report NO: TS201506020 Page 48 /110

#3
Date: 6/15/2015
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: 424RF; Type: Sl PIN; Serial: IMEI Number
Program Name: 424RF

Communication System: W850; Frequency: 836.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.89 mho/m; €, = 41.5; p = 1000
kg/m?®

Phantom section: Right 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

Right/Area Scan (71x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.218 mW/g

Right/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.21 V/m; Power Drift = 0.106 dB

Peak SAR (extrapolated) = 0.368 W/kg

SAR(1 g) =0.216 mW/g; SAR(10 g) = 0.147 mW/g

Maximum value of SAR (measured) = 0.218 mW/g
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#4
Date: 6/13/2015
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: 424RF; Type: Sl PIN; Serial: IMEI Number
Program Name: 424RF

Communication System: W1900; Frequency: 1907.6 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1908 MHz; o = 1.44 mho/m; ¢, = 38.4; p = 1000 kg/m3
Phantom section: Right 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

Right cheek/Area Scan (71x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.475 mW/g

Right cheek/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 9.70 V/m; Power Drift = 0.088 dB

Peak SAR (extrapolated) = 0.640 W/kg

SAR(1 g) =0.431 mW/g; SAR(10 g) = 0.271 mW/g

Maximum value of SAR (measured) = 0.467 mW/g
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#5
Date: 6/15/2015
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: 424RF; Type: Sl PIN; Serial: IMEI Number
Program Name: 424RF

Communication System: 802.11; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; ¢ = 1.87 mho/m; ¢, = 37.6; p = 1000 kg/m3
Phantom section: Left 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

Left cheek/Area Scan (91x151x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.829 mW/g

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

Reference Value = 12.9 V/m; Power Drift = -0.126 dB

Peak SAR (extrapolated) = 1.60 W/kg

SAR(1 g) = 0.711 mW/g; SAR(10 g) = 0.337 mW/g

Maximum value of SAR (measured) = 0.780 mW/g
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#6
Date: 6/15/2015
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: 424RF; Type: Sl PIN; Serial: IMEI Number
Program Name: 424RF

Communication System: GPRS 850; Frequency: 824.2 MHz;Duty Cycle: 1:2

Medium parameters used (interpolated): f = 824.2 MHz; o = 0.95 mho/m; €, = 56; 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 2/Area Scan (71x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.32 mW(/g

Back 2/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 36.1 V/m; Power Drift = 0.017 dB

Peak SAR (extrapolated) = 1.63 W/kg

SAR(1 g) =1.02 mWI/g; SAR(10 g) = 0.883 mW/g

Maximum value of SAR (measured) = 1.33 mW/g
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#7
Date: 6/13/2015
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: 424RF; Type: Sl PIN; Serial: IMEI Number
Program Name: 424RF

Communication System: GPRS1900; Frequency: 1880 MHz;Duty Cycle: 1:2
Medium parameters used: f = 1880 MHz; o = 1.51 mho/m; €, = 52.5; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.48, 4.48, 4.48); 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

Bottom/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.24 mW/g

Bottom/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 23.9 V/m; Power Drift = 0.041 dB

Peak SAR (extrapolated) = 1.62 W/kg

SAR(1 g) =1.06 mWI/g; SAR(10 g) = 0.617 mW/g

Maximum value of SAR (measured) = 1.31 mW/g
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#8
Date: 6/15/2015
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: 424RF; Type: Sl PIN; Serial: IMEI Number
Program Name: 424RF

Communication System: W850; Frequency: 836.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.96 mho/m; €, = 55.9; 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) = 0.480 mW/g

Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 18.1 V/m; Power Drift = -0.007 dB

Peak SAR (extrapolated) = 0.754 W/kg

SAR(1 g) =0.437 mWI/g; SAR(10 g) = 0.251 mW/g

Maximum value of SAR (measured) = 0.491 mW/g




SHENZHEN SUNWAY COMMUNICATION CO.,LTD

i Report NO: TS201506020

Page 59/ 110

dB
— 0.000

— -2.78

-h.56

-8.34

-11.1

-13.9

0 dB = 0.491mW/g

1g/10g Averaged SAR
SAR: Zoom Scan:Vahe Along £, X=32, ¥=2

dB
o}

-10

-1

-12




9 SHENZHEN SUNWAY COMMUNICATION CO.,LTD
Report NO: TS201506020 Page 60 /110

#9
Date: 6/13/2015
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: 424RF; Type: Sl PIN; Serial: IMEI Number
Program Name: 424RF

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

Medium parameters used (interpolated): f = 1852.4 MHz; o = 1.48 mho/m; €, = 52.6; p = 1000
kg/m?®

Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.48, 4.48, 4.48); 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

Bottom 2/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.18 mW/g

Bottom 2/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 24.4 V/m; Power Drift = 0.005 dB

Peak SAR (extrapolated) = 1.92 W/kg

SAR(1 g) =0.981 mWI/g; SAR(10 g) = 0.560 mW/g

Maximum value of SAR (measured) = 1.25 mW/g
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#10
Date: 6/13/2015
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: 424RF; Type: Sl PIN; Serial: IMEI Number
Program Name: 424RF

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

Medium parameters used (interpolated): f = 2462 MHz; o = 2.05 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 (91x141x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.383 mW/g

Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.61 V/m; Power Drift = 0.114 dB

Peak SAR (extrapolated) = 0.709 W/kg

SAR(1 g) = 0.308 mWI/g; SAR(10 g) = 0.155 mW/g

Maximum value of SAR (measured) = 0.361 mW/g
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dB
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1g/10g Averaged SAR
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Appendix C. Probe Calibration Data:
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CALIBRATION LABORATORY
7 CALIBRATION
Ho. LOSTD

Fax: ~B6-10-67302633-2504 il
R

Certificate No: Z14-37115

CALIBRATION CERTIFICATE

Object

Calibration Procedure(s)

Calibration date

Thizs calibration Certficate documents the fraceability to nationa! standards, which realize the physical unis of
measuremants{ Sl The measurements and the uncenaintes with confidence prebabisy are given on the following
nages and are part of the certficate.

AN calibratons have been conducted in the closed laboratory facility: emvironment temperature22£394 and

numidiny=T0%.

Calibration Eguipment used [M&TE critical for calibration)

ES30WV3 - SM:3023

TMC-05-E-02-185
Cafpration Procedures for Dosimetric E-fisld Probes

October 22, 2014

Primary Standards ICi & Cal Cate(Calibrated by, Certificatz Mo.) Scheduled Calibration
Power Meter NRPZ 101818 01-Jul-14 (CTTL, Mo.J14X02146) Jun-15
Power sensor  MRP-ZE1 | 101347 0-Jul-14 (CTTL, Mo 14X02146) Jun-15
Power sensor  MRP-ZB1 | 101548 01-Jul-14 (CTTL, Me.J14502146) Jun-15
Refersnce 10dBAttenuater | BTOS20 12-Dec-12({TMC Mo.JZ12-B57) Dec-14
RefersncelldBAttenuator | BTOZET 12-Dec-12({TKC MNo.JZ12-856) Dec-14
Refersnce Probe EXIDVE | SN 3617 2E-Aug-14(SPEAG Mo EX3-2817_Augl4) Aug-15
CAE4 SN 1331 23-Jan-14 (SPEAG DAE£-1331_Janid)  Jan-15
Secondary Standards ICi# Zal Date|{Ca'brated by, Cerificate Mo} Schedu'ed Calibraton
Signa'GeneratorG3T004 | 6201052805 01-Jul-14 (CTTL, Mo.J14X02145) Jun-15
Metwork Analyzer ESITIC | MY48110673  15-Feb-14 (TMC, Mo JZ214-T81) Feb-15
Mams Function Signature
Calibrated by: Yu Zongying SAR Test Engineer
Reviewed by: Qi Dianyuan SAR Project Leader
Approved by: Lu Bingsong Ceputy Director of the laboratory

This zalibraton cerificate shall not be reproduced excapt in full without written approval of the laboratory.

ssued: Cotober 23, 2014

Cemificare Wo: Z14-97115

Pagz 1of 11




SHENZHEN SUNWAY COMMUNICATION CO.,LTD
Report NO: TS201506020 Page 65/ 110

'rr'r.r.'r i Lolabantion with
=77/ s p e a g
‘l""’ CALIBRATICSN LABORATONY

Add: Mo fl Xneyuen Road, Haidize Disirict, Betgng, 100191, China
Tal- —B&-L0-82304633-2079 Fax: —BS-10-62304633-1704
E-muil: cidi@chinati comn St chi =

Glossary:

TSL tizzue simulating liguid

MORMz: vz sensitivity in free space

ComdF sensitivity in TSL/ MORMx, vz

QP diode comprassion point

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

Paolarization © & rotation arcund probe axis
Palarization 3 & rotation around an axis that is in the plane nomal 1o probe axis {at measurement center), |
&=0 is normal o probe axis

Connecior Angle  information used in DASY system to aiign probe sensor X o 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 Ratz (SAR) in the Human Head from Wireless Communications Devices:
hMeasurament Technigues®, June 2013

b} IEC G2208-1, "Procedure to measure the Spedfic Absorplion Fate (SAR) for hand-held devices ussd
in close prosimity to the ear (frequency range of 300MHz 1o 3GHz)", February 2005

Methods Applied and Interpretation of Parameters:

o NORM:y 2o Asssssed for E-field polarization =0 (f2000MHz in TEM-cell; f2> 18000MHz: waveguids).
MORNM:y.z are only intermediate valuss, i.e., the uncerainties of MORM:, vz does not effect the
E* -figld uncerainty inside TSL (see below ConvF).

o NORMTx 2 = NORNM y 2* frequency_response (see Frequency Response Chart). This
Inearization is implemented in DASYS software versions later than 4.2 The uncerfainty of the
frequency response is included in the stated uncertainty of ConvF.

o [DCFx yz- DCP are numencal linsarization parameters assessed based on the data of power sweep
{no umcertainty required). DCP does not depend on freguency nor media.

#« PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characierisiics.

®  Ax gz By o Cx s VR yzABLC are numencal linsarization parameters assessed based on the
data of powser sweep for specific modulation signal. The paramsters do not depend on frequency nor
media. YR is the mazimum calibration range expressed in RMS voltage across the dicds.

 Com and Boundary Effect Parametfers: Assessad in flat phaniom using E-fisld {or Tempsrature
Transfer Standard for fSB00MHZ) and inside waveguide using anahdical field distributions based on
power measurements for f =B00MHz. The same setups are used for assessment of the parameters
apphed for boundary compensation (alpha, depth) of which fypical uncertainty valusd are given.
These paramsters are used in DA5Y4S software to improve probe accuracy cdose to the boundany.
The sensitivity in TSL corresponds to MORM:,y.z" ConvF whersby the uncertainty coresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity fromt50MHz fot100MMHz.

#  Spherical isotropy (30 deviaiion from eofropy): ina fisld of low gradients realized using a flat
phantam exposed by a patch anfenna.

¢  Senszor Offzed The sensor offsst comesponds fo the offset of vittual measurement canter from the
probe tip (on probe axis). Mo tolerance reguired.

» Connecfor Angle: The angle is assessed using the information gained by determining the NORNx
{no uncertainty required).

Cemificate Mo: Z14-97115 Page2of 10
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Probe ES3DV3

SN: 3028

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

(Mote: non-compatible with DASYZ system!)

Cemificate Ma: Z14-97115 Page 3of 11
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DASY — Parameters of Probe: ES3DV3 - SN: 3028

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
MormpWiivim)*)* 1.16 27 1.21 +10.5%
DCP{mW)? 105.8 103.2 103.2
Modulation Calibration Parameters
Ui Commumnication A B C 1] VR Unc*
System Mame dg dBEpV dB mV (k=2}

] W X 0.0 0.0 1.0 0.00 2829 +2.2%

Y 0.0 0.0 1.0 282.0

Fi 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 uncerainty inside TSL {see Page 5 and Page ).

* Mumerical linearization parameter: uncaertaindy not required,

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

and is expressed for the square of the fizld 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]" Fel:tniliat:;::y" Cund[:?ni:-;-:_i}r ConvF X | ConwF ¥ | ConvF Z | Alpha™ D;_I:::I I[':l:
TEO £5.5 0.aa 5.02 5.02 5.02 0.33 1.688 t12%
B35 55.2 0.8y 5.02 5.02 5.02 0.24 1.78 E12%
1750 53.4 1.48 468 4,58 4.58 0.83 1.30 f12%
1200 £3.3 1.52 4.48 4.48 4.48 0.80 1.34 i 12%
2300 528 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 i 12%
20800 2.5 218 4.02 4.02 4.02 0.24 1.18 i 12%

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

uncertainty is the R55 of ComvF uncertainty at calibration frequency and the uncerdainty for the indicated freguency band.

" Af frequency below 3 GHz, the validity of tissue parameters (£ and o) can be relaxed to £10% if liguid compensation
fommu’a is appted o measured SAR values. AL frequencies above 3 GHz, the validity of fissue parameters [z and o} s
restmcted to £59%. The uncerainty s the RSS of the Comi uncerainty for indicated target tissue parameters
® Alpha/Depth are determined during caloration. SPEAG warrants that the remaining deviaton due to the boundary
effect after compensation s always less than £ 1% for frequences below 3 GHz and below £ 2% for the frequences
between 3-8 GHz at any distance larger than half the probe tp diamster from the boundarg

Cemificate Mo Z14-97115 Page 6 of 11

Calibrati

f [MHz]"

750
835
1750
1800
2300
2450
2800

° Freguency
uncertainty is
" Ar frequen
fommuais a
resiict

® Alpha/Dept
effect after o
betwsan 3-8

Cemificate




e

SHENZHEN SUNWAY COMMUNICATION CO.,LTD
Report NO: TS201506020

s In Colisboration with
=77/ s p e a g
S CALBRATION LABORATORY
Add: Mo ¥1 Xaosyuen Read, Haidie= District, Batgmg, 100191, China
Tal: ~B&-10-52304633-2079 Fax: =BS-10-51304633-2104
E-muil- citk@chinattl com Etpe o chinesil oz

Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

Frequency response (normalized)

0.5 } ;

1 L] ]
1000 1500 2000

= f [MHz
TEM l ] '

Uncertaimty of Frequency Response of E-field: £7.5% [k=2)

Cemificate Mo: Z14-97115 Page Tof 11
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)

Cemificatz No: Z14-97115 Pagasof 1l
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Dynamic Range f(SARheaq)
(TEM cell, f =900 MHz)

Input Signal[pV]

SAR[mWicm’)
FEHnot compensated  —#— compansabd

i) R i P !
E_ @ i + =_ H e el g e .:..--1!"
1 I e L I Eoid [ |
E P x2S L h i i
“J LN
-1 - 1Lzt
: - TEy VI LR | LI :-"I Tl
i 13 10" 10 il
SAR[mWWem ]
o] not compansated # compensated |

Uncertainty of Linearity Assessment: £0.5% (k=2)
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Conversion Factor Assessment

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

o nn

15 . . . h

i LR

10 2
s | 29 %
g4 - | e** 6
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gzm —Y— + : g‘m &
Sim ! \ ! ! & -

m ‘
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= | \ | | l \_
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L) % & L] ”n 1 0 0 N »n N 2 » T
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Z A

T2

10 Q80 080 04 D20 6 020 08 060 08B0 10

Uncertainty of Spherical Isotropy Assessment: +2.8% (K=2)

Certificate No: Z14-97115 Page 100f 11
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DASY - Parameters of Probe: ES3DV3 - SN: 3208

Other Probe Parameters

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

Cemificate Mo: Z14-97115 Page 10 of 11
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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 (7elecommunication 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 (U.S. 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.

2) 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 ES3DVXx.

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™MC.

f) The calibrated items are only applicable to SPEAG DASY 4 and DASY 5 or
higher version systems.
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Calibration Laboratory of {,\-«'@7--,,; S Schweizerischer Kallbrierdienst
Schmid & Partner % G Serice susse étaionnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrazse 43, B004 Zurich, Switzerland %, s S Swiss Callbration Service
A
Accrodied by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signataries to the EA
Multitateral Agreement for the recognition of calibration certificates

client  Sunway-SZ (Auden) Certificate No: DAE4-689_Oct14
|CALIBRATION CERTIFICATE |

lotieet DAE4 -:SD 000 D04 BM - SN: 689

Calbeation procedure(s) QA CAL-06.v28
Calibration procedure for the data acquisition electronics (DAE)

Calbeation date: October 01, 2014

This callbration certificate documeants the traceabity 10 naticnal standards, which ressize the physical units of moasurements {SI)
The maasuremants and the uncsnandes with conlidence probabilty are given cn the folowing pages and are part of the certficate

Al cakbeations nave baan conducied  the ciosed laboratory faciity: ervironmant tlemperature (22 = 3)°C and humidty < 70%,

Calbeation Equipmant used (MATE criticsl for calbeation)

Primary Standands =X} —___ Cal Date (Cortiticate No.) Scheduled Calbration
Kothiey Multimeter Type 2001 [ Sk 0810278 01.0¢2-13 (No:13876) Oct-14
| Secondary Standards [Io# Check Dats (in house) Schaduled Check
: Auto DAE Calbration Unit SE UWS 053 AA 1001 07-Jan-14 {in housa chock) In house check: Jan-15
| Calbrator Bax V2.1 SE UMS 005 AA 1002 07-Jan-14 {in houss check) In house check: Jan-15%

Mame Function Signatury
Calibrated by: Domiraus Stoton Tochvician £ % |
Appraved by: Fin Bamhol Daputy Technical Managee 7= /{ :
3 S 7/—-:M

Issuad: October 1, 2014

J_ps calbration cortiicate shal not be reproduced axcept In full withoet wiitten appeoval of 1 Bbormtory

Certificats No: DAE4-889_Oct14 Page 10t 5
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Accraciied by the Swiss Accredinton Seevice (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multitators! Age for the recagnitian of calibration cartificates
Glossary
DAE  data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
e DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds 1o the full scale range of the voltmeter in the respective range.

* Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

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

» DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Infiuence of offset voftage is included in this
measurement.

* Common mode sensitivity: Influence of a positive or negative common mede voltage on
the differential measurement.

* 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
corresponding to zero input voltage

o Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

o Input Offsst Current: Typical value for information; Maximum channel input offsat
current, not considering the input resistance.

* Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

* Low Battery Alarm Voltage: Typical value for information. Below this voitage, a battery
alarm signal is generated.

« Power consumption: Typical value for information. Supply currents in various operating
modes.

Certficate No: DAE4-889_Cct14 Page 2 of 6
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Appendix D. DAE Calibration Data:

DASY measurement parameters. Aulo Zero Time: 3 sec. Measwing tima: 3 sec

DC Voltage Measurement
AD - Gorwerter Resolution nominal
High Range: iILSB = 61uV, full range = -100,..+300 mV
Low Range 1LSB = 61nV, full range =  -1......+3mV

Calibration Factors X Y | z
| High Range 404.239 + 0.02% (k=2) | 404.156 = 0.02% (k=2) | 404.835  0.02% (k=2)
| Low Range 3.94B71 1 1.50% (k=2) | 3.98354 = 1.50% (k=2) | 4.00706 + 1.50% (k=2)
Connector Anglé
| Connestor Angle to be used in DASY system | B3O°4 1°

Cartificas No: DAFA-889 Ouli4 Paye3ui 8
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Appendix (Additional assessments outside the scope of SCS108)
1. DC Voltage Linearity

High Range Reading (V) Difference (uV) Error (%)
Channel X + Input 200037.45 -2.43 ©0.00
Channel X + Input 20004 .97 0.89 0.00
Channel X = Input 20004 37 1.76 0.0
Channel Y + Input 200038.83 1.40 0.00
Channel Y + Input 20005.93 188 Q.01
ChannelY - Input -20004 16 1.95 -0.01
Channel Z + Input T 20003892 -0.75 0.00
Channel Z + Input 2000346 -0.50 -0.00
Channel Z = Input 20002 36 3.79 -0.02
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.83 0.43 0.02
Channel X + Input 20065 on 0.05
Channel X « Input -198.95 0.48 -0.23
Channel Y + Input 2000,28 0.0+ 0.00
Channel Y + Input 200.24 -0.14 -0.07
Channel ¥ - Input +153.00 +0.30 0.10
Channel Z + lnput 200087 0.60 0.03
Channel Z + Input 199,31 112 0,55
Channel 7 « Input 200,09 0.5 02%
2. Common mode sensitivity
DASY measuremant parameters: Auto Zero Time: 3 sec; Measunng time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (V)
Channel X 200 2224° 2185
-200 -19.80 -22.18
Channel Y 200 127 005
- 200 406 325
Channel Z 200 16.18 15.67
- 200 1812 1854
3. Channel separation
DASY measurament parametars: Auto Zero Tima: 3 sac. Maasuring bme: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 1,25 1,190
Channel ¥ 200 448 -0.80
Channel Z 200 7.05 304 -

Ceniticate No: DAE4-639_0c114
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measurng time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15681 16385
Channel Y 16252 16126
Channel Z 16131 16597

5. Input Offset Measurement
UASY MAAsifémant PAFAMSISrs” AUID Z&ro TIma: 3 562; Measunng tima: 3 =80

Ingut 10MQ
Average (uV) | min. Offset (V) | max. Offset(uV) | ' °m'v" ;‘"“"
Chennel X 1.41 0.05 273 067
Channol ¥ 0,68 171 2.71 060
Channe! Z DG 168 078 n4a
6. Input Offaet Current
Nomnal Input crcuitry offset current on &l channals: <2514
7. Input Resistance (Tysical vales for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for Information}
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.8
Supply (- Vec) 78
9. Power Consumption (Typical values for information)
Typecal vales SwWitehad off (WA} | Stand by (mA) | Transmiting (mA)
Supply (+ Vee) +0.01 +8 +14
Supply (« Vee) -0.01 -8 | 3

Candcate No: DAE4-889_Oct14
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Calibration Laboratory of

¥ S Schweizerischer Kallbderdionst
Schmid & Partner Service suisse d'étalonnage
Engineering AG C  servizio svizeero i tarstra
Zeughausstrasse 43, 8004 Zurich, Switzerdand S Sswiss Calibeation Service
Accredited by the Swiss Accroditation Sanvice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muiltilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “|IEEE 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-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 & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulietin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* Feed Point Impedance and Return 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 Return Loss ensures low
reflected power. No uncertainty required.

e Electrical 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 antenna
connector.

« 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 to a coverage
probability of approximately 95%.

Certificate No: D2450V2-910_Jun13 Page 20l 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following p ters and c 18 were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameters (220x02)°C 378+x8% 1.81 mho/m 2 8 %
Head TSL temperature change during test <05°C aee nee
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.5 Wikg
SAR for nominal Head TSL parameters normalized to 1W 53.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.24 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.8 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Bedy TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.010.2) °C 509+6% 2.02 mhol/m + 6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.2 Wikg
SAR for nominal Body TSL parameters normakized to 1W 51.5 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR moasured 250 mW Input power 6.09 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.0 Wikg = 16.5 % (k=2)

Certificate No: D2450V2-910_Jun13
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Appendix E. Dipole Calibration Data:

Wy,
' In Collaboration with P S
Le_u_n_i@\ E=MR;
CALIBRATION LABORATORY N
2N TN
Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China il

—~ Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Info@emcite.com Hitp://www emcite.com

Client Sunway

Certificate No: J13-2-2185

Object D900V2 - SN: 1d086

»

Calibration Procedure(s) TMC-OS-E-02-194

Calibration procedure for dipole validation kits

Calibration date: August 9, 2013

This calibration Certificate documents the traceability to national standards, which realize the physical
units of measurements(Sl). The measurements and the uncertainties with confidence probability are
given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)'C
and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102083 11-Sep-12 (TMC, No.JZ12-443) Sep-13
= Power sensor NRV-Z5 100595 11-Sep-12 (TMC, No. JZ12-443) Sep-13
Reference Probe EX3DV4 | SN 3846 20- Dec-12 (SPEAG, No.EX3-3846_Dec12) Dec-13
DAE4 SN 777 22-Feb-13 (SPEAG, DAE4-777_Feb13) Feb-14
Signal Generator E4438C | MY49070393 13-Nov-12 (TMC, No.JZ12-394) Nov-13
Network Analyzer E8362B | MY43021135  19-Oct-12 (TMC, No.JZ13-278) Oct-13
Name Function Signature
Calibrated by: AR
Zneoding | SARTet Engineer %%
g QiDianyuan — SAR ProjectLeader S
Eg e by XiaoLi ~  Deputy Dirsctor of the laboratory

Issued: August 11, 2013
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: Info@emcite.com Http://www.emcite.com
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration’is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE 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-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)",
February 2005

c) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the
end of the certificate. All 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 center marking of the flat phantom section, with the arms
oriented parallel to the body axis.

e Feed Point Impedance and Return 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 Return Loss
ensures low reflected power. No uncertainty required.

o Electrical Delay: One-way delay between the SMA connector and the antenna feed
point. No uncertainty required.

e 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 antenna
connector.

o 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 to a coverage probability of approximately 95%.

Certificate No: J13-2-2185 Page 2 of 8
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In Collsboration with

Measurement Conditions
- DASY system configuration, as far as not given on page 1.

DASY Version DASY52 52.8.7.1137
| Extrapolation Advanced Extrapolation
Phantor:l Twin Phantom
Distance Dipole Center - T_SL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Frequency 900 MHz + 1 MHz
i Head TSL parameters
The following par and calculations were applied.
. Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.97 mho/m
Measured Head TSL parameters (220+0.2)°C 426+6% 0.98 mho/m +6 %
Head TSL temperature change during test <0.5°C — ——
SAR result with Head TSL
SAR averaged over1 ¢m’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 267mW/g
SAR for r | Head TSL p S normalized to 1W 10.7 mW /g  20.8 % (k=2)
SAR averaged over 10 ¢m° (10 g) of Head TSL Condition
SAR measured 250 mW input power 1.72mW/g
SAR for nominal Head TSL parameters normalized to 1W 6.87 mW /g £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Y Nominal Body TSL parameters 220°C 55.0 1.05 mho/m
Measured Body TSL parameters (220+0.2)°C 542+6% 1.02 mho/m £ 6 %
Body TSL temperature change during test <0.5°C - -
SAR result with Body TSL
SAR averaged over1 ¢m” (1 g) of Body TSL Condition
SAR measured 250 mW input power 263mW/g
SAR for nominal Body TSL parameters normalized to 1W 10.7mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m° (10 g) of Body TSL Condition
SAR measured 250 mW input power 171mW/g
SAR for nominal Body TSL parameters normalized to 1W 6.94 mW /g  20.4 % (k=2)

Certificate No: J13-2-2185
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Appendix

Antenna Parameters with Head TSL

Fpedance. transformed to feed point \ 49.10-8.85)Q
Return Loss ] -22.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point \ 42.10+0.52)Q
Return Loss ‘ -21.3dB

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can
be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is
directly connected to the second arm of the dipole. The antenna is therefore short-circuited for
DC-signals. On some of the dipoles, small end caps are added to the dipole arms in order to improve
matching when loaded according to the position as explained in the "Measurement Conditions”
paragraph. The SAR data are not affected by this change. The overall dipole length is still according to
the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG J

Certificate No: J13-2-2185 Page 4 of 8
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E-mail: Info@emcite.com Http://www.emcite.com
DASYS5 Validation Report for Head TSL Date: 02.08.2013

Test Laboratory: TMC, Beijing, China

DUT: Dipole 900 MHz; Type: DS00V2; Serial: D900V2 - SN: 1d086
Communication System: CW; Frequency: 900 MHz

! Medium parameters used: f = 900 MHz; o = 0.982 mho/m; r = 42.66; p = 1000 kg/m®

Phantgm section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

- » Probe: EX3DV4 - SN3846; ConvF(9.01,9.01,9.01); Calibrated:20,12,2012

* Sensor-Surface: 2mm (Mechanical Surface Detection); 1.0, 31.0
* Electronics: DAE4 Sn777; Calibrated: 22/2/2013
* Phantom: Flat Phantom; Type: QDO00P40CC;
* DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=15mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 59.910 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 4.11 W/kg

SAR(1 g) = 2.67 W/kg; SAR(10 g) = 1.72 W/kg

Maximum value of SAR (measured) = 3.43 W/kg

dB
0

-5.68

-11.35

-17.03

-22.70

-28.38

0 dB = 3.44 W/kg = 5.36 dBW/kg

Certificate No: J13-2-2185 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL Date: 02.08.2013

Test Laboratory: TMC, Beijing, China
DUT: Dipole 900 MHz; Type: DS00V2; Serial: D900V2 - SN: 1d086
Communication System: CW; Frequency: 900 MHz;
Medium parametgrs used: f = 900 MHz; o = 1.023 mho/m; &r = 54.207; p = 1000
kg/m® .
Phantom section: ELI 4.0
Measurement Standard: DASY5 (IEEE/IEC/ANS| C63.19-2007)
DASYS5 Configuration:
«  Probe: EX3DV4 - SN3846; ConvF(9.01,9.01,9.01) ; Calibrated:20.12.2012
« Sensor-Surface: 2mm (Mechanical Surface Detection); 1.0, 31.0
« Electronics: DAE4 Sn777; Calibrated: 22/2/2013
* Phantom: ELI 4.0; Type: QDOVA001DB;
« DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Body Tissue/Pin=250mW, d=15mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 57.362 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 3.90 W/kg

SAR(1 g) = 2.63 W/kg; SAR(10 g) = 1.71 W/kg

Maximum value of SAR (measured) = 3.33 W/kg

d8 5 S ]
0

-5.56

1112

-16.68

-22.24

-21.79

0dB = 3.31 W/kg = 5.19 dBW/kg
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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 te 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 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.

2) 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, including the
format of calibration certificates and reports used by SPEAG shall be applied by
T™MC.

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

ii
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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
brolocol 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.

d) 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.

5) 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
issues.

b

-~

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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Calibration Laboratory of S, g Sehwairerischer Kalibrierd)

Schmid & Partner S Service suisse d'étalonnage
Engineering AG T C servisio evicaero & tarsturn

Zeughausstrasse 43, 8004 Zurich, Switzerland % - S Swiss Calibeation Service

Accredited by the Swss Accreditation Service (SAS)
The Swiss Accreditation Servics is one of the signatories 1o the EA

Accreditation No.: SCS 0108

Calibration date:

al Ag for the Q! of calibration certificates
chent  SMQ (Auden) Certificate No: D1900V2-5d194_Jan15
|CALIBRATION CERTIFICATE
o D1900V2 - SN: 54194
Calbeation procecure(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

January 07, 2015

Calration Equipment usad (MATE crbcal Yor calbeation)

Thes calbration cortificate documents the traceatdity 1o national Standards, which reakes the phvysical units of measurements (S4)
The measuremants and the unceaninies with confidence probabiity are given on the followng pages and are part of 1he carificate

Al caltrations have Dean conducted in the closed laboratory faciity: amiranment tempanture (22 = 3)°C and humidity < 70%

Primary Standaros |ID# Cal Date (Corificate No.) Schadukd Calbestion
| Powar meter EPM-4424 GB37480704 07-Oct-14 (No. 217-02020) Ou-15
Pawer sersor HP BAS1A Us37T29e783 07-Oct-14 (No. 217.02020) Qct-18
Pawer sersoc HP B481A MY41082317 07-Oct-14 (Mo, 21702021} Oct-15
Referance 20 dB Attoruasor SN: 5058 (20k) O3-Apr-14 (No. 217-01918) Apr-15
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| Referancs Probe ESI0VI | SN: 3205 30-Dec-14 (No. ES3-3205_Decid) Dec-15
DAES SN: 801 168-Aug-14 (No. DAE4-601_Augid) Augs
Secondary Standards D2 Chwack Dats (in house) Scheduded Chack
AF generator RAS SMT-06 100005 D4-Aug-89 (in houss check Dct-13) In house chack: Oct16
MNetwork Aralyzor HS E753E US3I7TIS06ES S4205  18-Och01 (in house chack Oct-14) In house chack: Oct-15
Name Function Sigratu
| F
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\
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This calteation certificate shal not be reproduced ascep! In full without written approval of the laboratcry.
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The Swiss Accreditation Service is one of the signatories to the EA
Multiatersl Agresment for the recognition of calibration certiticates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) 1EC 62209-1, "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

¢) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All 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 center marking of the flat phantom section, with the arms oriented
parallel to the body axis,

» Feed Point Impedance and Return 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 Return Loss ensures low
reflected power. No uncertainty required.

» Electrical 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 antenna
connector.

« 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 to a coverage
probability of approximately 95%.

Certificate No: D1900V2-55154_Jan15 Page20of 8




SHENZHEN SUNWAY COMMUNICATION CO.,LTD

Report NO: TS201506020

Page 94 / 110

Measurement Conditions
DASY system configuration. _as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Exirapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, 9z = 5 mm
Frequency 1900 MHz + 1 MHz
Head TSL pamimtors
The following parameters and cakulations were agpliod,
. Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters 220+02)°C 401 8% 1.38 mho/m + 8 %
Head TSL temperature change during test <05°C e
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mWV input power 10.1 Whg
SAR for nominal Head TSL parameters normabized 10 1W 40.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL conditicn
SAR measured 250 mW input power 5.32 Wikg
SAR for nominal Head TSL parameters normalized to 1W 21.3 Wikg = 16.5 % (k=2)
Body TSL parameters
The lellowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220"C 533 1.52 mhaim
Measured Body TSL parameters (220+02)°C 533:26% 1.50 mho'm £ 6 %
Body TSL temperature change during test <05°C —_—
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Conditicn
SAR measured 250 mW input power 9.95 Wikg
SAR for nominal Body TSL parameters normalized to 1W 40.1 W/kg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.31 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.3 Wikg = 16.5 % (k=2)

Certificate No: D19DOV2-54194_Jan15
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 537Q+48§Q
Retumn Loss -245d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4890Q+51jQ

Return Loss -256dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) I 1201 ns

Alfter long term use with 100W radiated power, only a shight warming of the dipole near the feedpaint can be measurad,

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shoet-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve maiching when loaded accarding to the position as expiained in the
"Measurerment Conditions” paragraph. The SAR data are not atfected by this change. The overall dipole length is still
according 1o the Standard.

No excessive force must be appied 1o the dipole arms, because they might bend or the solderad connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on May 06, 2014

Ceortificate No: D1900V2-54194_Jan15 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 07.12.2015
Test Laboratory: SPEAG, Zurnich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2: Serial: D1900V2 - SN: 5d194

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.39 S/m; &, = 40.1; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration:
+ Probe: ES3DV3 - SN3205; ConvF(3, 5, 5); Calibrated: 30.12.2014:
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601, Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA: Serial: 1001

o DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 98.35 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.5 Wikg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.32 W/kg

Maximum value of SAR (measured) = 12.7 W/kg

R
1043

11,

7.8

0dB=127 W/kg = 11.04 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 07.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d194

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: [ = 1900 MHz; o = 1.5 S/m; & = 53.3: p = 1000 kglm"
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEJEC/ANS] C63.19-2011)

DASYS52 Configuration:
«  Probe: ES3DV3 - SN3205; ConvF(4.65, 4.65, 4.65); Calibrated: 30.12.2014;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601: Calibrated: 18.08.2014
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

» DASY5252.8.8(1222). SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 95.88 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 16.8 Wikg

SAR(1 g) = 9.95 W/kg: SAR(10 g) = 5.31 W/kg

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

e

wn

0 dB = 12.6 Wikg = 11.00 dBW/kg
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Impedance Measurement Plot for Body TSL

7 Jan 2045 15:31:10
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Muitilateral Agreement for the recognition of eafibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "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) KDB 865864, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters;

¢ Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All 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 center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Return 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 Retumn Loss ensures low
reflected power. No uncenainty required,

» Electrical 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 antenna
connector.

» 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 to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mem with Spacer
Zoom Scan Resolution dx, dy, dz2 = 5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters )
The following parameters and calculations were apphed.
; Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mhao'/m
Measured Head TSL parameters (220+02)°C 9T728% 1.84 mho/m = 6 %
Head TSL temperature change during test «<05°C — e
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.0 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 51.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 ecm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.00 Wikg
SAR for nominal Head TSL parameters normalized to TW 23.9 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20C 527 1.95 mho/m
Measured Body TSL parameters (220202)°C 51.0£6% 203 mho'm + 6 %
Body TSL temperature change during test <05°C -—
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measurad 250 mW input power 13.3 Wikg
SAR for nominal Body TSL parametars normalized to 1W 51.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 6.14 Wikg
SAR lor norminal Body TSL parameters normalized to 1W 242 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS1 08)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 54804+350
Return Loss -2494dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed pont 512Q+49|Q
Return Loss -26008

General Antenna Parameters and Design

| Etoctrical Detay (one diraction) | 1.165 ng ]

Alter long term use with 100W radiated power, only a shight warming of the dipole near the feedpaint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is directly connected to the
second arm of the dipale, The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to Improve matching when loaded according to the position as explained in the
‘Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be appliad to the dpole arms, because they might bend or the soldered conneclions near the
feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 05, 2014
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DASYS5 Validation Report for Head TSL

Date: 08.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 955

Communication System: UID (0 - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 1.84 S/m; &, = 39.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
o Probe: ES3DV3 - SN3205: ConvF(4.54, 454, 4.54); Calibrated: 30.12.2014;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics; DAE4 Sn601; Calibrated: 18.08.2014
»  Phantom: Flat Phantom 5.0 (front): Type: QDOMOPSOAA; Serial: 1001

o DASY5252.8.8(1222); SEMCAD X 14,6.10§7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Mecasurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Vilue = 100.1 Vim; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 27.0 W/kg

SAR(1 g) = 13 W/kg; SAR(10 g) = 6 W/kg

Maximum value of SAR (measured) = 17.2 Wikg

-5.00

-10.00
-15.00
-20.00

-25.00

0dB = 17.2 Wrkg = 12,36 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 08.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 955

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

Medium parameters used: f = 2450 MHz; 6 = 2.03 S/m: 5, = 51: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY352 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.32, 4.32, 4.32); Calibrated: 30.12.2014;
* Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 18,08.2014
+  Phantom: Flat Phantom 5.0 (back); Type: QDOMOPSOAA; Serial: 1002

*  DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 96.24 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 27.8 Wikg

SAR(1 g) = 13.3 W/kg: SAR(10 g) = 6.14 W/kg

Maximum value of SAR (measured) = 17.7 W/kg

-4,80

-9.60

-14.40

-19.20

-24.00

0dB =177 Wikg = 12.48 dBW/kg
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Impedance Measurement Plot for Body TSL

8 Jan 2045 11:40:27
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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 (U.S. 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, including the
format of calibration certificates and reports used by SPEAG shall be applied by
= T™MC.

f) The calibrated items are only applicable to SPEAG DASY 4 and DASY 5 or

higher version systems.

o
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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.

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 (7elecommunication 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

issues.

b

-~

C

d

-~
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-~
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-

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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