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1. General Information:
1.1 EUT Description:

EUT Information

Product Name Mobile Phone
Brand Name Ole!

Model Name M182

Device Category MobilePhone

State of Sample

Product units

Antenna Type Integral Antenna
Headset /
Battery Type: Rechargeable lithium-ion battery 3.7V

Dimensions (L*W*H):

108mm (L)X 47mm (W)X 13mm (H)

Weight:

Power Source:

Rechargeable lithium-ion battery 3.7V

Normal Operation:

Head & Body

EUT and External Photos are the same product, they are just different colors

GSM-2G

Support Band GSM850/PCS1900
GPRS Type GPRS850/GPRS1900
GPRS Class 12

Frequency Bands:

GSM 850: UL: 824-850 MHz
PCS 1900: UL: 1850-1910 MHz

DL: 869-894 MHz
DL: 1930-1990 MHz

Release Version

R99

Type of modulation

GMSK for GSM/GPRS,

Antenna locations

GSM antenna is located on the top of the mobile phone (page

22)

Antenna Gain

-2.0 dBi
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Bluetooth

Frequency 2402-2408 MHz

Type of modulation FHSS

Data Rate 1Mbps(GFSK), 2Mbps(Pi/4 DQPSK), 3Mbps(8DPSK)

Antenna Gain -2.0 dBi

Max. Output Power (Conducted)

GSM850: 32.53dBm
GPRS 850: 32.63 dBm
PCS1900: 29.28dBm
GPRS 1900: 29.29 dBm

Bluetooth 5.88dBm
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1.2 Test Environment:

Ambient conditions in the SAR laboratory:

Items Required Actual
Temperature (C) 18-25 21~23
Humidity (%RH) 30-70 50~65
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2. SAR Measurement System:
2.1 Dasy4 System Description:
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The DASY4 system for performing compliance tests consists of the following items:

>

>

YV 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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3. System Components:

> DAsY4 Measurement Server:

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
DASY4 I/0O-board, which is directly connected to
Calibration: No calibration required. the PC/104 bus of the CPU board.

» DATA Acquisition Electronics (DAE):

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

Calibration: Recommended once a year

> Dosimetric Probes:

Model: ES3DV3,

Frequency: 10MHz to 6G, Linearity:£0.2dB,
Dynamic Range: 10 yW/g to100 mW/g
Directivity:

1+ 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:

= | 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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4. Tissue Simulating Liquid
4.1 The composition of the tissue simulating liquid:
INGREDIENT 835MHz 835MHz 1900MHz 1900MHz
(% Weight) Head Body Head Body
Water 40.45 52.4 54.9 40.4
Salt 1.525 1.52 0.18 0.5
Sugar 57.6 45.0 0.00 58.0
HEC 0.40 1.0 0.00 1.0
Preventol 0.10 0.1 0.00 0.1
DGBE 0.00 0 44 .92 0
4.2 Tissue Calibration Result:
Dielectric Probe Kit: Speag DAK 3.5mm probe -S/N:1038
Head Tissue Simulate Measurement:
Dielectric Parameters Tissue
Frequency Description Tem Date
(MHz) P €, o [s/m] mp-
(C)
41.50+59 .90+59
Reference S0£5% 0.90:5% N/A
835MHz (39.425~43.574) (0.855~0.945) 2014.12.15
Measurement 42 .27 0.91 22 1
40+59 1.40+59
Reference 0+5% 0£5% N/A
1900MHz (38~42) (1.33~1.47) 2014.12.16
Measurement 39.27 1.42 21.8
Body Tissue Simulate Measurement:
Dielectric Parameters Tissue
Frequency _
Description o [s/m] Temp. Date
(MHz) & :
(C)
55.2+5% 0.97+5%
Reference N/A
835MHz (52.45~57.96) (0.93~1.01) 2015.01.10
Measurement 5473 0.98 22.5
53.3+5% 1.52+5%
Reference N/A
1900MHz (50.64~55.96) (1.45~1.59) 2015.01.10
Measurement 52.45 1.54 22.5
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4.3 Tissue Dielectric Parameters for Head and Body Phantoms:

The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in P1528
have been incorporated in the following table

Target Frequency Head Body
(MHz) £ o [s/m] & o [s/m]
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 240 52.0 2.73
5800 35.3 5.27 48.2 6.00
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5. SAR System Validation
5.1 Validation System:

z T ¥
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5.2 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. the table below provides details for the
mechanical and electrical specifications for the dipoles

Frequency L(mm) H(mm) D(mm)

835MHz 161 89.8 3.6

1900MHz 68 39.5 3.6
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5.3 Validation Result:
System performance check for Head at 835MHz,1900MHz
Validation Dipole: D835V2-SN:4d120
Tissue
Frequency . SAR(19) SAR(10g)
Description Temp. Date
(MHz) W/Kg W/Kg )
(C)
.29+109 .0£+109
Reference 9.2910% 6.0£10% N/A
835MHz (8.36~10.22) | (5.40~6.60) 2014.12.15
Validation 10.04 6.56 22.5
Validation Dipole: D1900V2-SN:5d142
40.5+109 21.2+109
Reference o o N/A
1900MHz (36.45~44.55) | (19.08~23.32) 2014.12.16
Validation 42.0 21.44 22.5
System performance check for Body at 835MHz,1900MHz
Validation Dipole: D835V2-SN:4d120
Tissue
Frequency . SAR(19) SAR(10g) ISsu
Description Temp. Date
(MHz) W/Kg W/Kg .
(C)
A7+109 .23+109
Reference 9 0% 6.23£10% N/A
835MHz (8.52~10.41) | (5.61~6.85) 2015.01.10
Validation 9.68 6.24 225
Validation Dipole: D1900V2-SN:5d142
40.4+10¢9 21.3+109
Reference 0 0% 3+£10% N/A
1900MHz (36.36~44.44) | (19.17~23.43) 2015.01.10
Validation 42 .40 21.60 225

Note:

to 1W forward power.

Note: All system validation SAR values are measured at 24dBm and normalized
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6. 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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7. SAR Exposure Limits

SAR assessments have been made in line with the requirements of IEEE-1528,FCC
Supplement C ,and comply with ANSI/IEEE C95.1-1992”Uncontrolled Environments” limits.

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

Type Exposure Uncontrolled Environment Limit
Spatial Peak SAR (1g cube tissue for brain or body) 1.60W/kg
Spatial Peak SAR (whole body) 0.08W/kg
Spatial Peak SAR (10g for hands,feet,ankles and wrist) 4.00W/kg

Note: Occupational/Uncontrolled Environments are defined as locations where there is

exposure that may be incurred by people who are aware of the potential for exposure,(i.e. as
a result of employment or occupation)
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8. Measurement Uncertainty:

8.1 Measurement uncertainty for 300 MHz to 3 GHz averaged over 1 gram / 10 gram.

Prob. | Di . .| Stand. | Stand.
NO Source Uncert.| Frob. |DIV.| ¢l “ | Uncert.| Uncert. Veff
Lo .
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 y3| 070 071 19 1.9 %0
4 Hemlspherlcal 96 R J& 07| 07 39 39 -
isotropy
5 |Boundary effect 1.0 R gl 1 0.6 0.6 0
6 [Linearity 4.7 R 1 1 2.7 2.7 o0
7 Detection limits 1.0 R NEN 1 0.6 0.6 oo
8 |Readout electronics 0.3 N 1 1 1 0.3 0.3 °0
9 |Response time 0.8 R Jf]' 1 1 0.5 0.5 0
10 [Integration time 2.6 R NE] 1 1 1.5 1.5 o0
11 |Ambient noise 3.0 R NE] 1 1 1.7 1.7 0
12 |Ambient reflections 3.0 R vﬁ 1 1 1.7 1.7 0
Probe positioner
13 mech. restrictions 0.4 R VT 1 0.2 0.2
Probe positioning
14 with respect to 2.9 R Vi1 1 1.7 1.7 oo
phantom shell
15 [Max.SAR evaluation 1.0 R qu’ 1 1 0.6 0.6 0
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Test sample related

16 |Device positioning 3.8 N 1 1 1 3.8 3.8 99
17 Device holder 5.1 N | 1] 1] 1] 51 5.1 5
18 |Drift of output power 5.0 R .f‘a' 1 1 2.9 2.9 0
Phantom and set-up

19 Phantom uncertainty | 4.0 R V3 1 1 2.3 2.3 ©
20 '(‘tfr‘;igt)co”d“di"ity 50 | R |J3(064/043] 18 | 12 S
21 '(‘rf:;‘i)cond“div”y 2.5 N 1 1064|043 | 1.6 1.2 o
22 '(‘tz*r‘gg; ermittivity 5.0 R |y3/06[049| 17 | 15 o
23 '(‘r:*:;i)PermimVity 25 N | 1]06]049| 15 | 1.2 w0
Combined standard RSS U = ZCZUZ 12.2% | 11.9% 236
(E;fgg;e)d uncertainty U=k U, k=2 24.4% | 23.8%
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8.2 Measurement uncertainty for System Validation
Prob. |Di . ~ | Stand. | Stand.
NO Source Uncert.| Frob. DIv.| ¢l “ | Uncert.| Uncert. Veff
o :
ai (%) | Dist. k |(1g) [(109) ui (1g) | ui (10g)
Measurement system
1 |Probe calibration 7 N 2 1 1 3.5 3.5 o0
2 |Axial isotropy 4.7 R J3 070 071 1.9 1.9 %0
3 !—Iemlspherlcal 96 R Al 07| 07| 39 39 -
isotropy
4 Boundary eff4ect 1.0 R N 1 0.6 0.6 %0
5 [inearity 4.7 R J3 1 1 2.7 2.7 o0
System
6 oo 1.0 R |31 ] 1| 06 | 06 oo
detection limits
7 |Readout electronics 0.3 N 1 1 1 0.3 0.3 o0
8 |Response time 0.8 R V3 1 1 0.5 0.5 o0
9 |Integration time 2.6 R NE] 1 1 1.5 1.5 o0
10 |Ambient noise 3.0 R Vﬁ 1 1 1.7 1.7 0
11 |/Ambient reflections 3.0 R Ne 1 1 1.7 1.7 o0
Probe positioner
12 mech. restrictions 0.4 R ‘ﬁ 1 1 0.2 0.2
Probe positioning
13 with respect to 2.9 R NER. 1 1.7 1.7 %0
phantom shell
14 Max.SAR evaluation| 1.0 R NN 1 0.6 0.6 o0
Dipole
Dipole axis to liquid w©
16 distance 2.0 R Y31 1 1.15 1.15
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Input power and
17 |SAR drift 5.0 R NER 1 2.89 2.89 o0
measurement
Phantom and tissue parameters
18 Phantom uncertainty| 4.0 R V3 1 1 2.3 2.3 ©
Liquid conductivity w
19 (target) 5.0 R J310.64|0.43 1.8 1.2
gq Hiauid conductivity |, 5 N |1 |064/043| 16 | 1.2 w0
(meas)
Liquid Permittivity o
21 (target) 5.0 R J3 106|049 1.7 1.5
9o |Liquid Permittivity 2.5 N | 1|o6[049| 15 | 1.2 w0
(meas)
Combined standard RSS 8.75% | 8.50% 236
Expanded uncertainty _ _
U=k U, k=2 .509 .00¢
(P=95%) c 17.50% | 17.00%
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9. Conducted Power Measurement:

Band Channel Frequency Avg.Burst | Duty Cycle | Frame Power

(MHz) Power(dBm) | Factor(dB) (dBm)

Maximum Power <SIM 1>
CH128 824.20 32 53 -9.03 23.50
GSM850 CH190 836.60 3238 -9.03 23.35
CH251 848.80 32 35 -9.03 23.32
Ch512 1850.20 29 28 -9.03 20.25
PCS1900 CH661 1880.00 29.04 -9.03 20.01
CH810 1909.80 28.94 -9.03 19.91

Maximum Power <SIM 2>
CH128 824.20 32 53 -9.03 23.50
GSM850 CH190 836.60 32 38 -9.03 23.35
CH251 848.80 3235 -9.03 23.32
Ch512 1850.20 29 28 -9.03 20.25
PCS1900 CH661 1880.00 29.04 -9.03 20.01
CH810 1909.80 28.94 -9.03 19.91
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Frame
Frequency Avg.Burst | Duty Cycle
Band Channel Power
(MHz) Power(dBm) | Factor(dB)
(dBm)
Maximum Power
CH128 824.20 -9.03 23.6
GPRS850 32.63
CH190 836.60 32 41 -9.03 23.38
Slot1 .
CH251 848.80 32 37 -9.03 23.34
CH128 824.20 -6.02 25.82
GPRS850 31.84
CH190 836.60 31.63 -6.02 25.61
Slot2 :
CH251 848.80 31.56 -6.02 25.54
CH128 824.20 -4.35 25.81
GPRS850 30.16
CH190 836.60 20.88 -4.35 25.53
Slot3 :
CH251 848.80 2075 -4.35 25.4
CH128 824.20 -3 26.06
GPRS850 29.06
CH190 836.60 28.73 -3 25.73
Slot4 :
CH251 848.80 28.51 -3 25.51
CH512 1850.20 -9.03 20.26
GPRS1900 29.29
CHG661 1880.00 2008 -9.03 20.05
Slot1 .
CH810 1909.80 29.02 -9.03 19.99
CH512 1850.20 -6.02 22.5
GPRS1900 28.52
CH661 1880.00 28.39 -6.02 22.37
Slot2 :
CH810 1909.80 28.34 -6.02 22.32
CH512 1850.20 -4.35 22.48
GPRS1900 26.83
CH661 1880.00 26.81 -4.35 22.46
Slot3 :
CH810 1909.80 26.87 -4.35 22.52
CH512 1850.20 -3 22.72
GPRS1900 25.72
CH661 1880.00 25.75 -3 22.75
Slot4 :
CH810 1909.80 25 92 -3 22.92
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Frequency
Test Mode Channel Avg. Power (dBm)
(MHz)
Bluetooth Output Power
00 2402 5.12
1Mbps
39 2441 5.80
(GFSK)
78 2480 5.88
00 2402 4.61
2Mbps
39 2441 5.25
(Pi/4 DQPSK)
78 2480 5.34
00 2402 4.44
3Mbps
39 2441 5.21
(8DPSK)
78 2480 5.14

Note : According to KDB 648474 ,Bluetooth output power is <10dBm,standalone SAR for
Bluetooth is not required.
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10. Test photos and results:
10.1 DUT photos:
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Front side

Back side
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Antenna Location
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10.2 Setup photos:

Left Touch Cheek

Left Tilt(15° )
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Right Touch Cheek

Right Tilt(15° )
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Body:

Body Front

Body Worn

Body worn with headset
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Liquid depth in the Head Phantom (835 MHz) (depth=15cm )

Liquid depth in the Flat Phantom (835 MHz) (depth=15cm )
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Liquid depth in the Flat Phantom (1900MHz) (depth=15cm )

Liquid depth in the Head Phantom (1900MHz) (depth=15cm )
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10.3 SAR result summary:
Scale Factor=Target Power/Measurement Power
Scale SAR=Measurement SAR*Scale Factor
Head
M . P
Test Case of Head ess, | e eas Scale ovyer
SAR Drift Data
e Test o Power | Power | Factor (Wikg) SAR <402 Slot
an T U.
iti dB dB Wk
Position (dBm) | (dBm) 6 A, (W/kg) 4B
SIM1,Liquid: Head
Right Cheek | CH190 | 32.38 33 1.15 0.863 0.992 0.142 Plot 1
Right Cheek | CH128 | 32.53 33 1.11 0.733 0.814 -0.082 Plot 2
Right Cheek | CH251 32.35 33 1.16 1.070 1.241 -0.028 Plot 3
Right Tilt CH190 | 32.38 33 1.15 0.448 0.515 -0.113 Plot 4
Left Cheek CH190 | 32.38 33 1.15 1.010 1.162 -0.040 Plot5
GSM
850 Left Cheek CH128 | 32.53 33 1.1 0.811 0.900 -0.035 Plot6
Left Cheek CH251 32.35 33 1.16 1.130 1.311 -0.056 Plot 7
Left
CH251 32.35 33 1.16 1.08 1.253 -0.166 Plot 8
Cheek-rep1
Left
CH251 32.35 33 1.16 1.16 1.346 -0.027 Plot 9
Cheek-rep2
Left Tilt CH190 | 32.38 33 1.15 0.504 0.580 -0.064 Plot10
SIM2,Liquid: Head
GSM
850 Left Cheek CH251 32.35 33 1.16 1.000 1.160 -0.073 Plot11
SIM1,Liquid: Head
Right Cheek | CH661 29.04 30 1.25 0.417 0.521 -0.0571 Plot 12
Right Tilt | CHe61 | 29.04 | 30 1.25 0.279 0.349 | -0.001 | Plot13
GSM
1900 | LeftCheek | CH661 | 29.04 | 30 | 125 | 0562 | 0701 | 0.0754 | Plot 14
Left Tilt CHe61 | 29.04 | 30 1.25 0.319 0.399 | -0.017 | Plot15
SIM2,Liquid: Head
GSM
1900 Left Cheek CH661 29.04 30 1.25 0.630 0.786 -0.119 Plot 16
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Body
M . P
Test Case of Head ess, | e eas Scale ovyer
SAR Drift Data
Band Test o Power | Power | Factor (Wikg) SAR <402 Slot
an T U.
iti dB dB W/k
Position (dBm) | (dBm) 6 A, (W/kg) 4B
Liquid: Body, Separator: 15mm
GSM Worn CH190 | 32.38 33 1.15 0.339 0.390 0.089 Plot 17
850 Front CH190 | 32.38 33 1.15 0.138 0.159 0.009 Plot 18
GSM Worn CHG661 29.04 30 1.25 0.134 0.168 0.061 Plot19
1900 Front CH661 | 29.04 | 30 | 1.25 0.088 0.110 | 0.037 | Plot20
Note:

® Whenthe 1g SARis <0.8 W/kg, testing for low and high channel is optional.
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10.4 Co-located SAR

According to KDB 648474 ,Bluetooth output power is <10dBm,standalone SAR for Bluetooth
is not required
Simultaneous transmission SAR for BT:
SAR= (max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,
mm)]-[VfeHz)/X]
Max Power = 6dBm=3.98mW
Min Test separation distance =5mm
X=7.5

F=2.480 GHz.

Head Estimated SAR=3.98/5*(1.57/7.5) = 0.166 W/Kg.
Body Estimated SAR=(3.98/5*(1.57/7.5)=0.166 W/Kg

The simultaneous transmission between BT and GSM
Head SAR value and the sum of the 1-g SAR for WLAN&GMS

Max 1-g SAR(W/kg) T1-g
Position BT GSM SAR(W/kg)
Head-Left 0.166 1.346 1.512

The simultaneous transmission between BT and GSM
Body SAR value and the sum of the 1-g SAR for WLAN&GMS

Max 1-g SAR(W/kg) >1-g
Position BT GSM SAR(W/kg)
Body-Worn 0.166 0.390 0.556

Note: 1.This device just supports simultaneous transmission between BT and GSM

Conclusion:

1. Simultaneous Transmission: BT&GSM

2. Require for simultaneous Transmission SAR with Volume Scans:
NO (X 1-g SAR<1.6W/KQ)
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11. Equipment List:

NO. Instrument Manufacture Model S/N Cal. Date Cal. Due Date
1 Communication Agilent E5515C MY50267264 Dec 27th 2013 Dec 26th 2014
2 E-field Probe Speag ES3DV3 3028 Oct 22nd 2014 Oct 21st 2015
3 Dielectric Probe Speag DAK 3.5mm 1038 N/A N/A
4 DAE Speag DAE4 689 Oct 01st 2014 Sep 30th 2015
5 SAM TWIN Speag SAM 1360/1432 N/A N/A
6 Robot Stabuli TX60L N/A N/A N/A
7 Device Holder Speag SDOOOHO1HA N/A N/A N/A
8 Vector Network Agilent E5071C MY46107615 Nov 11st 2014 Nov 10th 2015
9 Signal Generator Agilent E4438C MY49072279 Nov 11st 2014 Nov 10th 2015
10 Amplifier Mini-circult ZHL-42W QA098002 N/A N/A
11 Power Meter Agilent N1419A MY50001563 Nov 11st 2014 Nov 10th 2015
12 Power Sensor Agilent N8481H MY51020010 Nov 11st 2014 Nov 10th 2015
13 | EPM Power Meter Agilent E4418B GB39512692 Apr.20" 2014 Apr.19" 2015
14 Power Sensor Agilent 8481A MY41090341 Apr.20th 2014 Apr.19th 2015
15 Directional Agilent 772D MY46151275 Nov 11st 2014 Nov 10th 2015
16 Directional Agilent 778D MY48220607 Nov 11st 2014 Nov 10th 2015
17 Dipole 835MHz Speag D835V2 4d120 Jun 16™ 2014 Jun 15™ 2015
18 Dipole 1900MHz Speag D1900V2 5d142 Jun 18" 2014 Jun 17" 2015
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Appendix A. System validation plots:

DUT: Dipole 835MHz; Type: D835V2; Serial: D835V2 - SN:4d120
Program Name: System Performance Check Head at 835 MHz

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.91 mho/m; €, =42.27; p = 1000 kg/m®
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 with TP1432; Type: SAM

- 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) = 2.59 mW/g

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

Reference Value = 56.38 V/m; Power Drift = -0.03dB

Peak SAR (extrapolated) = 3.61W/kg

SAR(1 g) = 2.51 mWI/g; SAR(10 g) = 1.64 mWI/g

Maximum value of SAR (measured) = 2.81 mW/g

dB
— 0.000

—-3.66

-¥F.32

-11.0

-14.6

-18.3

0dB =2.81mW/g
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DUT: Dipole 835MHz; Type: D835V2; Serial: D835V2 - SN:4d120
Program Name: System Performance Check Body at 835 MHz

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.98 mho/m; €, =54.73; 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 with TP1432; Type: SAM

- 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) = 2.49 mW/g

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

Reference Value = 55.04 VV/m; Power Drift = -0.00dB

Peak SAR (extrapolated) = 3.61 W/kg

SAR(1 g) = 2.42 mW/g; SAR(10 g) = 1.56 mWI/g

Maximum value of SAR (measured) = 2.84 mW/g

dbB
— 0.000

-14.6

-18.3

0 dB = 2.84mW/g




9 SHENZHEN SUNWAY COMMUNICATION CO.,LTD
Report NO.: TS201412027 Page 36 /98

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d142
Program Name: System Performance Check Head at 1900 MHz

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.42 mho/m; € = 39.27; 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 with TP1432; Type: SAM

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

d=15mm, Pin=250mW/Area Scan (61x101x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 11.1 mW/g

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

Reference Value = 98.07 VV/m; Power Drift = -0.099dB

Peak SAR (extrapolated) = 18.3 W/kg

SAR(1 g) =10.5 mW/g; SAR(10 g) = 5.36 mWI/g

Maximum value of SAR (measured) = 12.6 mW/g

dB
— 0.000

—-2.10

-4.20

-6.30

-8.40

-10.5

0 dB =12.6mW/g
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DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d142
Program Name: System Performance Check Body at 1900 MHz

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.54 mho/m; €, = 52.45; 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 with TP1432; Type: SAM

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

d=15mm, Pin=250mW/Area Scan (61x101x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 12 mW/g

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

Reference Value =94.36 VV/m; Power Drift = 0.05dB

Peak SAR (extrapolated) = 17.3 W/kg

SAR(1 g) =10.6 mW/g; SAR(10 g) = 5.40 mWI/g

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

dbB
— 0.000

-4.20

-6.30

-8.40

-10.5

0 dB = 12mW/g
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Appendix B. SAR Test plots:

Plot 1: 12/15/2014 11:03:13 AM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: M182; Type: Sl PIN; Serial: IMEl Number
Program Name: M182

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.957 mho/m; ¢, = 42.6; 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 with TP1432; Type: SAM;

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

Right touch/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.939 mW/g

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

Reference Value = 22.7 VV/m; Power Drift = 0.142 dB

Peak SAR (extrapolated) = 1.19 W/kg

SAR(1 g) = 0.863 mW/g; SAR(10 g) = 0.596 mWI/g

Maximum value of SAR (measured) = 0.915 mW/g

dB
— 0.000

-10.2

0 dB =0.915mWi/g
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Plot 2: 12/15/2014 11:30:35 AM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: M182; Type: Sl PIN; Serial: IMEl Number
Program Name: M182

Communication System: GSM 850; Frequency: 824.2 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 824.2 MHz; c = 0.942 mho/m; ¢, = 42.3; 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 with TP1432; Type: SAM,;

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

Right touch/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.795 mW/g

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

Reference Value = 21.4 VV/m; Power Drift = -0.082 dB

Peak SAR (extrapolated) = 1.01 W/kg

SAR(1 g) = 0.733 mWI/g; SAR(10 g) = 0.509 mW/g.

Maximum value of SAR (measured) = 0.785 mW/g

dB
— 0.000

—-2.06

-6.18

-8.24

0 dB =0.785mW/g
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Plot 3:12/15/2014 12:38:14 AM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: M182; Type: Sl PIN; Serial: IMEl Number
Program Name: M182

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 848.8 MHz; o = 0.971 mho/m; ¢, = 42.7; 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 with TP1432; Type: SAM,;

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

Right touch /Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.18 mW/g

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

Reference Value = 25.1 V/m; Power Drift = -0.028 dB

Peak SAR (extrapolated) = 1.48 W/kg

SAR(1 g) =1.07 mW/g; SAR(10 g) = 0.746 mWI/g

Maximum value of SAR (measured) = 1.15 mW/g

dB
— 0.000

-4.20

-6.30

-8.40

-10.5

0dB =1.15mW/g
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Plot 4: 12/15/2014 12:05:18 AM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: M182; Type: Sl PIN; Serial: IMEl Number
Program Name: M182

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.957 mho/m; ¢, = 42.6; 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 with TP1432; Type: SAM,;

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

Right tilt/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.493 mW/g

Right tilt/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 20.2 VV/m; Power Drift = -0.113 dB

Peak SAR (extrapolated) = 0.607 W/kg

SAR(1 g) = 0.448 mW/g; SAR(10 g) = 0.296 mWI/g

Maximum value of SAR (measured) = 0.481 mW/g

dB
— 0.000

-0.64

0 dB = 0.481mW/g
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Plot 5: 12/15/2014 13:33:59 PM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: M182; Type: Sl PIN; Serial: IMEl Number
Program Name: M182

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.957 mho/m; ¢, = 42.6; 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 with TP1432; Type: SAM,;

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

Left touch/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.11 mW/g

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

Reference Value = 25.4 VV/m; Power Drift = -0.040 dB

Peak SAR (extrapolated) = 1.41 W/kg

SAR(1 g) =1.01 mW/g; SAR(10 g) = 0.702 mWI/g

Maximum value of SAR (measured) = 1.07 mW/g

dB
— 0.000

-4.04

o

0dB =1.07mW/g
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Plot 6: 12/15/2014 14:32:22 PM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: M182; Type: Sl PIN; Serial: IMEl Number
Program Name: M182

Communication System: GSM 850; Frequency: 824.2 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 824.2 MHz; c = 0.942 mho/m; ¢, = 42.3; 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 with TP1432; Type: SAM,;

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

Left touch/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.872 mW/g

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

Reference Value = 22.4 VV/m; Power Drift = -0.035 dB

Peak SAR (extrapolated) = 1.13 W/kg

SAR(1 g) = 0.811 mWI/g; SAR(10 g) = 0.565 mWI/g

Maximum value of SAR (measured) = 0.869 mW/g

dB
— 0.000

-10.2

0 dB = 0.869mW/g
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Plot 7: 12/15/2014 15:05:33 PM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: M182; Type: Sl PIN; Serial: IMEl Number
Program Name: M182

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 848.8 MHz; 6 = 0.971 mho/m; ¢, = 42.7; 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 with TP1432; Type: SAM,;

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

Left touch/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.22 mW/g

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

Reference Value = 25.9 V/m; Power Drift = -0.056 dB

Peak SAR (extrapolated) = 1.58 W/kg

SAR(1 g) =1.13 mW/g; SAR(10 g) = 0.786 mWI/g

Maximum value of SAR (measured) = 1.21 mW/g

dB
— 0.000

-4.20

-6.30

-6.40

0dB =1.21mW/g
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Plot 8: 12/15/2014 15:39:53 PM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: M182; Type: Sl PIN; Serial: IMEl Number
Program Name: M182

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 848.8 MHz; o = 0.971 mho/m; ¢, = 42.7; 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 with TP1432; Type: SAM,;

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

Left touch repeat 1/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.16 mW/g

Left touch repeat 1/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 25.5 V/m; Power Drift = -0.166 dB

Peak SAR (extrapolated) = 1.49 W/kg

SAR(1 g) =1.08 mW/g; SAR(10 g) = 0.748 mWI/g

Maximum value of SAR (measured) = 1.14 mW/g

dB
— 0.000

0dB =1.14mWi/g
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Plot 09: 12/15/2014 16:10:03 PM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: M182; Type: Sl PIN; Serial: IMEl Number
Program Name: M182

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 848.8 MHz; 6 = 0.971 mho/m; ¢, = 42.7; 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 with TP1432; Type: SAM,;

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

Left touch repeat 2/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.26 mW/g

Left touch repeat 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 23.8 V/m; Power Drift = -0.027 dB

Peak SAR (extrapolated) = 1.63 W/kg

SAR(1 g) =1.16 mW/g; SAR(10 g) = 0.806 mW/g

Maximum value of SAR (measured) = 1.25 mW/g

dB
— 0.000

105

0 dB =1.256mW/g
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Plot 10: 12/15/2014 14:03:52 PM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: M182; Type: Sl PIN; Serial: IMEl Number
Program Name: M182

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.957 mho/m; ¢, = 42.6; 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 with TP1432; Type: SAM,;

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

Left tilt/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.562 mW/g

Left tilt/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 21.8 V/m; Power Drift = -0.063 dB

Peak SAR (extrapolated) = 0.685 W/kg

SAR(1 g) = 0.504 mW/g; SAR(10 g) = 0.329 mWI/g

Maximum value of SAR (measured) = 0.545 mW/g

dB
— 0.000

-9.54

-12.7

-15.9

0 dB = 0.545mW/g
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Plot 11: 12/15/2014 16:40:23 PM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: M182; Type: Sl PIN; Serial: IMEl Number
Program Name: M182

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 848.8 MHz; 6 = 0.971 mho/m; ¢, = 42.7; 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 with TP1432; Type: SAM,;

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

Left touch SIM2/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.974 mW/g

Left touch SIM2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 23.3 V/m; Power Drift = -0.073 dB

Peak SAR (extrapolated) = 1.39 W/kg

SAR(1 g) =1 mW/g; SAR(10 g) = 0.695 mW/g

Maximum value of SAR (measured) = 1.07 mW/g

dB
— 0.000

) .

-6.12

-8.16

0dB =1.07mW/g
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12/10g Averaged SAR
SAR: Zoom Sean:Vahe Along Z, X=3, V=3
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Plot 12: 12/16/2014 08:08:16 AM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: M182; Type: Sl PIN; Serial: IMEl Number
Program Name: M182

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; 0 = 1.45 mho/m; ¢, = 40.5; 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 with TP1360; Type: SAM;

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

Right touch/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.487 mW/g

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

Reference Value = 12.2 V/m; Power Drift = -0.0571 dB

Peak SAR (extrapolated) = 0.719 W/kg

SAR(1 g) = 0.417 mWI/g; SAR(10 g) = 0.229 mWI/g

Maximum value of SAR (measured) = 0.462 mW/g

dB
— 0.000

—-3.72

-7.44

-11.2

0 dB = 0.462mW/g
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Plot 13: 12/16/2014 08:35:57 AM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: M182; Type: Sl PIN; Serial: IMEl Number
Program Name: M182

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.45 mho/m; €, = 40.5; 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 with TP1360; Type: SAM,;

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

Right tilt/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.313 mW/g

Right tilt/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.1 V/m; Power Drift = -0.001 dB

Peak SAR (extrapolated) = 0.505 W/kg

SAR(1 g) = 0.279 mWI/g; SAR(10 g) = 0.151 mWI/g

Maximum value of SAR (measured) = 0.308 mW/g

dB
— 0.000

—-3.66

-7.32

&

0 dB =0.308mW/g
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Plot 14 12/16/2014 08:05:57AM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: M182; Type: Sl PIN; Serial: IMEl Number
Program Name: M182

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.45 mho/m; ¢, = 40.5; p = 1000 kg/m®
Phantom section: Left Section

DASY4 Configuration:

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

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

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

- Phantom: SAM with TP1360; Type: SAM,;

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

Left touch/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.616 mW/g

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

Reference Value = 10.5 V/m; Power Drift = 0.0754 dB

Peak SAR (extrapolated) = 0.953 W/kg

SAR(1 g) = 0.562 mW/g; SAR(10 g) = 0.306 mWI/g

Maximum value of SAR (measured) = 0.630 mW/g

dB
— 0.000

—-4.00

-8.00

0 dB = 0.630mW/g
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Plot 15 12/16/2014 08:36:22 AM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: M182; Type: Sl PIN; Serial: IMEl Number
Program Name: M182

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; 0 = 1.45 mho/m; ¢, = 40.5; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

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

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

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

- Phantom: SAM with TP1360; Type: SAM,;

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

Left tilt/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.387 mW/g

Left tilt/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.3 V/m; Power Drift = -0.017 dB

Peak SAR (extrapolated) = 0.632 W/kg

SAR(1 g) = 0.319mW/g; SAR(10 g) = 0.185 mWI/g

Maximum value of SAR (measured) = 0.386 mW/g

dB
— 0.000

—-3.58

0 dB =0.386mW/g
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Plot 16: 12/16/2014 09:07:15 AM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: M182; Type: Sl PIN; Serial: IMEl Number
Program Name: M182

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.45 mho/m; €, = 40.5; p = 1000 kg/m®
Phantom section: Left Section

DASY4 Configuration:

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

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

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

- Phantom: SAM with TP1360; Type: SAM,;

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

Left touch -SIM2/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.665 m\W/g

Left touch -SIM2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 9.62 V/m; Power Drift = -0.119 dB

Peak SAR (extrapolated) = 1.10 W/kg

SAR(1 g) = 0.630 mW/g; SAR(10 g) = 0.342 mWI/g

Maximum value of SAR (measured) = 0.689 mW/g

dB
— 0.000

—-4.02

-8.04

0 dB = 0.689mW/g
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Plot 17: 01/10/2015 09:10:23 AM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: M182; Type: Sl PIN; Serial: IMEl Number
Program Name: M182

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 836.6 MHz; o = 1.01 mho/m; ¢, = 54.2; 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 with TP1432; Type: SAM; Serial:

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

Worn/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.369 mW/g

Worn/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 17.6 V/m; Power Drift = -0.089 dB

Peak SAR (extrapolated) = 0.465 W/kg

SAR(1 g) = 0.339 mWI/g; SAR(10 g) = 0.237 mWI/g

Maximum value of SAR (measured) = 0.359 mW/g

dB
— 0.000

—-2.20

R

-6.60

-8.80

0 dB = 0.359mW/g
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Plot 18: 01/10/2015 09:45:18 AM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: M182; Type: Sl PIN; Serial: IMEl Number
Program Name: M182

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 836.6 MHz; o = 1.01 mho/m; ¢, = 54.2; 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 with TP1432; Type: SAM; Serial:

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

Front/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.147 mW/g

Front/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.3 V/m; Power Drift = 0.009 dB

Peak SAR (extrapolated) = 0.186 W/kg

SAR(1 g) = 0.138 mW/g; SAR(10 g) = 0.099 mWI/g

Maximum value of SAR (measured) = 0.146 mW/g

dB
— 0.000

—-1.94

-3.88

-h.82

-1.76

-9.70

0 dB = 0.146mW/g
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12/10g Averaged SAR
SAR: Zoom Sean:Vahe Along Z, X=3, V=3




SHENZHEN SUNWAY COMMUNICATION CO.,LTD
& Report NO.: TS201412027 Page 59 /98

Plot 19: 01/10/2015 10:04:35 AM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: M182; Type: Sl PIN; Serial: IMEl Number
Program Name: M182

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.58 mho/m; €, = 52.1; 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 with TP1360; Type: SAM; Serial:

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

Worn/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.147 mW/g

Worn/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.64 V/m; Power Drift = -0.061 dB

Peak SAR (extrapolated) = 0.232 W/kg

SAR(1 g) = 0.134 mW/g; SAR(10 g) = 0.078 mWI/g

Maximum value of SAR (measured) = 0.145 mW/g

dB
— 0.000

T

0 dB =0.145mW/g
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Plot 20: 01/10/2015 10:35:15 AM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: M182; Type: Sl PIN; Serial: IMEl Number
Program Name: M182

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.58 mho/m; €, = 52.1; 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 with TP1360; Type: SAM; Serial:

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

Front/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.084 mW/g

Front/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.88 VV/m; Power Drift = -0.037 dB

Peak SAR (extrapolated) = 0.185 W/kg

SAR(1 g) = 0.088 mW/g; SAR(10 g) = 0.042 mW/g

Maximum value of SAR (measured) = 0.082 mW/g

dB
— 0.000

200 Ulji

-30.0

-40.0

50.0

0 dB = 0.082mW/g
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12/10g Averaged SAR
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Appendix C.Probe Calibration Data

n Cobaicnation with
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Add: M 71 Nasyusn Road Haidie= Districs, Bagiing. 100121, Chize Y CALIBRATION
Tol: ~BS-10-62304633-2078  Fax: B6-10-62304633-2704 halbs Mo LOSTD
E-muail cielchinatil coma Efsiptwovar chinasil. oz

Client AUDEN Certificate No: Z14-37115

CALIBRATION CERTIFICATE

Ohject ES30V3 - SM:3023
Calibration Procedure(s) TMC-0S-E-D2-105
Cafbration Procedures for Dosimetric E-fiedd Probes

Calibration date: Ociober 22, 2014
This calibration Certficate documents the fraceability to nationa’ standards, which realize the physical units of
measurements{ 51} The measurements and the unceriainties with confdence probabdity are given on the following

pages and are part of the certficate.

A calibratons hawe been conducted in the dlosed laboratory facility: environment temperature[22:30¢ and
humidity=T0%.

Calibraticn Eguipment used {MATE critical for calibration)

Primary Standands D& Cal DatelCalibrated by, Certificate No. | Scheduled Calibration
Fower Meter MNRF2 101a14 D1-Jul-14 (CTTL, Mo J14X02146) Jun-15
Power sensor NREP-ZB1 | 101547 04-Jul-14 (CTTL, Mo J14X02146) Jun-15
Power sensor  NRP-ZB1 | 101548 04-Jul-14 (CTTL, Mo J14X02146) Jun-15
Refersnce 10dBAtenuator | BTOS20 12-Dec-12{TMC Mo JZ12-867) Dec-14
Reference20dBAtkenuator | BTO2G7 12-Dec-12{TMC Me.JZ12-BE66) Dec-14
Reference Probe EX3DVE | SN 3617 2B-Aug-14(SPEAG N EXA-2817_Aug14]  Aug-1d
DAE4 M 1331 23-Jan-14 (SPEAG, DAEZ-1231_Jant4)  Jan-15
Secondary Standards IC# Zal Date(Caorated by, Cedificate No.) Scheduled Calibraton
SignaiGeneratorMGITO00A | 6201052805  01-Jul-14 (CTTL, Mo J14X02145) Jun-15
Network Analyzer ES0T1C | MY48110673  15-Feb-14 (TMC, Mo JZ14-781) Feb-15
Mams Function Signature
Calibrated by: Yu Zongying SAR Tes: Engineer
Reviewed by: Qi Dianyuan SAR Project Leader
Approved by: Lu Bingsong Ceputy Director of the laboratory

ssued: Chotober 23, 2014
Thiz calibrabion cerificste shall not be reproduced except in full without written approval of the laboratory.

Cemificate Mo: Z14-97115 Pagelef 11
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r Lolsboration with
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CALIBRATICON LABCHRATORY
Add: 1o ¥l Xosyuee Read, Haidie= District, Begfing, 100191, China
Tal: —B5-10-81304633-2078 Fax: ~B6-10-62304633-2504
E-mail- citkGichinaifl com Esip ey chinestl.cz

Glossary:

T5L tisswe simulating liquid

MORM:, vz sensitivity in free space

CionvF sensitivity in TS/ NORMz, vz

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

ABCD modulation dependent linsarization parameters

Palarzation © & rotation arcund probe axis

Polarization @ & rotation around an axis that is in the plane nomal 1o probe axis (at measurement center), i

=0 is normal to probe axis

Connector Angle  information used im DASY system to aign probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Pesk Spatial-Averaged
Specific Absomption Ratz (SAR) in the Human Heasd from Wireless Communications Devices:
Mzasurement Technigues®, June 2013

b IEC G2208-1, "Procedure to measure the Specfic Absorption Hate [SAR) for hand-held devices used
in close proximity to the ear (frequency range of 300MHz to 3GHz)", February 2005

Methods Applied and Interpretation of Parameters:

MNORNMey 2 Assessed for E-field polarization 8=0 (f2B00MHz in TEM-cell; 2= 1800MHz: wawveguida).

MOREM:y.z are anly intermediate valuss, 2. the uncerainties of NORM:, vz does not effect the

E* -figld unceriainty inside TSL (see below ComvF).

o NORMTIx gz = NORMx 2" frequency_responge [see Frequency Response Chart). This
fnearization is mplementad in DASYS software versions later than 4.2. The uncertainty of the
frequency response is included in the stated uncerainty of ConE

« [CFPx yz DCP are numencal linsanzalion parameters assessed based on the data of power sweep
[no umcertainty required). DCP does not depsnd on freguency nor media.

« PAR: PAR is the Peak fo Average Ratic that is not calibrated but determined based on the signal
characiensiics.

¢ Axyz Bxyz Cxpz VR A B.C are numencal linsarization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration rangs expressad in RMS voltage across the dicds.

« Comvf and Boundary Effect Farameters: Assessad in flat phaniom using E-field {or Tempsrature
Transfer Standard for f2B00MHzZ) and inside waveguide using anahdical field distributions based an
power measurements for f >B008Hz. The same setups are used for assessment of the parameters
appbed for boundary compensation (alpha, depth) of which typical uncertainty valued are gven.
These parameters are used in DASYS software to improve probe accuracy close o the boundary.
The sensitivity in TEL correspends fo MORMe,w.z" ConvF whereby the uncerainty comesponds to
that given for ConvF. A frequency dependent ConvF s used in DASY warsion 4.4 and higher which
allows extending the validity fromtS084Hz fot100MHz.

¢  Spherical isoiropy (30 deviadon from eofroop) inoa field of low gradients reslized using a flat
phantorn exposed by a patch anfenna.

#  Sencor Offzet The sensor offsst comesponds fo the offset of virtual measurement cenier from the
orobe ip (on probe axis). Mo tolerance required.

¢« Conmecfor Angle: The angle is assessad using the information gained by determining the NORMy
{no uncartainty required ).

Cemificate Mo: Z14-97115 Page 2 of 12
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i" CALIBRATICSN LABORATORY

Add: Ma 7l ¥neyuen Read Haidie= District, Beigng. 100121, Ching

Tal: —B&-L0-51304633-2070 Fax: —B5-10-52304633-1504

E-muil: cithFichinaifl com stp: e chingstl ez

Probe ES3DV3

SN: 3028

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

{Mote: non-compatible with DASY2 system!)
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E-muil- cichinaii com Hirip: iwrormcchinzsil o

DASY — Parameters of Probe: ES3DV3 - SN: 3028

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2
Horm{uVi{vim)©)* 1.18 27 1.21 +10.8%
DCP{mV)® 105.8 103.2 103.8

Modulation Calibration Parameters

1] n] Communication A B C O VR Une®
System Mame d8 dB v dB m' {k=2)
0 W X 0.0 0.0 1.0 0.00 2828 +2.2%
¥ 0.0 0.0 1.0 282.0
Z 0.0 0.0 1.0 280.2

The reported uncertainty of measurement iz stafed as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for 3 normal distribution
Corresponds o a coverage probability of approximately 85%

* The uncertainties of Morm XY, Z do not affect the E--field uncerainty inside TSL (see Page § and Page &).
 Mumerical linearization parameier uncertaniy not required,

* Uncerainly is datermined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the fieid value,

Cemtificate Mo: Z14-497115 Paga4of 11
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Add: Mo ¥l Xneyuen Read, Hxidie= Districs, Baipme, 100191, {hina
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DASY — Parameters of Probe: ES3DV3 - SN: 3028

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz]" F:;'i‘:i'::?, E”"d[:f:;'r“ ConvF X | ConvEY | ConvF Z | Alpha® D[:f'r:; :::Zt]
750 410 0.5 5.38 538 §36 | 037 | 144 | +12%
535 415 0.oo 8.18 5.18 810 | D30 | 142 | £12%
1750 401 1.37 497 4.07 407 | 055 | 134 | +12%
1000 40.0 1.40 458 458 488 | 070 | 123 | +17%
2300 305 167 452 452 452 | 080 | 147 | +12%
2250 302 1.50 421 421 421 | DB8 | 104 | £12
2600 30.0 198 4.08 4.08 408 | D@8 | 111 | +i2%

“ Freguency walidity of +100MHz onfy applies for DASY wd £ and higher (Fage 2], else it is restricted {0 2508MHz. The
uncertainty is the RE5 of ComF uncertainty a1 calibration frequency and the uncerainty for the indcated frequency band.
* A Frequency below 3 GHz, the vabdity of fssue parameters (£ and o) can be relaxed to £10% i liguid compensation
fommniu’a s appted to measured SAR walues. &t frequencies above 3 GHz, the validity of tissus parameters (eand o) s
restricted to £5%. The uncertainty is the R3S of the Conv® uncertainty for indicated tanget fissue paramsiers.

“ plpha/Depth are determined during cafbration. SPEAR warrants that the remaming deviation due to the boundary
effect after compensation is always less than = 1% for frequences betow 3 GHz and below = 2% for the frequencies
between 3-8 GHz at any distance langer than half the probe tip diameter from the boundany
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CALIBRATION LABORATORY

Add: Po ¥l Xosyuen Read, Haidie= Diistrics, Begpng, 100191, China
Tal- =B5-10-51304633-2078 Fax: =B5-10-62304633-2304
E-muil: citifchinatl. comn Entp e chingsfl ez

DASY — Parameters of Probe: ES3DV3 - SN: 3028

Calibration Parameter Determined in Body Tissue Simulating Media

. — -

F [MHz]® F:;';'::?, cm::f::'rw ConvF X | ConvF Y | ConvF Z | Alpha® D[:m [":::
750 sEE n.oe 8.02 6.02 802 | D23 | 188 | £12%
535 55 7 n.a7 6.02 B.02 BOZ | D34 | 178 | £12%
1750 534 142 4.60 4.60 460 | D83 | 130 | +12%
1500 53 3 1 52 443 4.48 448 | DBO | 134 | +12%
2300 520 1.51 437 437 437 | D74 | 125 | +12%
2450 52 7 108 414 414 414 | 088 | 135 | +12%
2800 52 5 718 4.02 402 402 | D84 | 118 | +17%

“ Freguency validity of +100MHz anty appies for DASY wd £ and higner (Page 2), els2 it is resiricied 1o £50MHz. The
uncertainty is the B35 of ComvF uncertainty at calibration frequency and the uncerdainty for the indicaled freguency band.
" A; frequency below 3 GHz the vabdity of tssue parameters (£ and o) can be relaxed to £10% if liguid compensation
fomnula is appied o measured SAR walues. A% frequencies abowe 3 EHz, the validity of tissue parameters (£ and o} is
restricted to £5%. The uncerainty s the RSS of the ConvF uncerainty for indicated target tissue parameters
® plpha/Depth are determined durng caforaton. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than z 1% for frequences below 3 GHz and below £ 2% for the frequences

between 3-8 GHz at any distance larger $han half the probe tp diamster from the boundang

Cemificate No: Z14-97115 Page 6of 11
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

Frequency response (normalized)

0.5 i i

1500 2000
f [MHz] v

T L]
1000
=

TEM

Uncertainty of Frequency Response of E-field: £7.5% (k=2)
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Add: WMo 1 Xneyuen Read Haidie= District, Beiing, 100191, Chine
Tal: =B&-10-523044633-2070 Fax: —BS-10-823049633-2304
E-mail: cithgchinat. com Eipamrchinesfl.co

Receiving Pattern (@), 8=0°

f=600 MHz, TEM f=1800 MHz, R22

10 5

=1
o ; ' :
E &o "';"‘—l'\-r R e T S L e S = e __i__._a_._...— P s arL et b e o |
E‘ ]
wl i

A5 -

1.0 T T T T | T T

15 T 40 o 53 104 156
Rolll']
100MHEZ [Eialy 1A0DMHE Z500MHZ]|

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

i
10’ ' T 1’ 1w
SAR[mWicm’)

Fgnat compensated  —#— companated

Errcafd2]

o 1 1" i0 10°
SAR[mem |
[-%—|not compenzaied # compensated |

Unecertainty of Linearity Assessment: £0.9% (k=2)
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Afd: W 51 ¥neyuzn Read, Huxidizs Districs, Beiing. 100191, China
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Conversion Factor Assessment

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

L .
—i—Traiiied  —osaled

Deviation from Isotropy in Liquid
” L I l —— )
ba
04

o2
a3g

I Arti

=02
04
-0.8
=08

-4

10 HHE O50 Sdl O30 B 33 U-'H 080 O8h 10

Uncertainty of Spherical Isotropy Assessment- 2 8% (K=2)

Cerificate Ma: Z14-97115 Page 10 of 11




SHENZHEN SUNWAY COMMUNICATION CO.,LTD
Report NO.: TS201412027 Page 72 /98

In Colisborataon with

Y s——
m 7T
N i

CALIBRATHN LABORATORY

Add: Mo 5L Xnayuen Road, Hxidie= District, Baipng, 100191, China
Tal: =B&-L0-523044635-2079 Fax: —BS-10-52304633-2504
E-mail: ctilGschinaitl com Etpo i chinestlco

DASY - Parameters of Probe: ES3DV3 - SN: 3208

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle [°) 548
Mechanizal Surface Detection Mode enabled
Ciptical Surface Detection Mode disable
Probe Owerall Length 33T mm
Probe Body Diameter 10mm
Tip Length 10mim
Tip Diameter A
Probe Tip to Sensor X Calibration Point 2mimi
Probe Tip to Sensor Y Calibration Point 2mimi
Priobe Tip to Sensor £ Calibration Point Zmim
Recommended Measurement Distance from Surface JImim

Cemificate Wo: Z14-897115 Pags 11 of 11
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Accepiable Condifions for SAR Measurements Using Probes and Dipoles
Calibrated under the SPEAG-TMC Dual-Logoe Calibration Program to
Support FCC Equipment Certification

The scceptable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by TMC (Telecormunication Metrology Cenler of MITT in Beijing, Ching),
under the Dual-Lags Calibradon Cerificae program and quality sssurance [QA)
protocols established between SPEAG (Schmnid & Parmer Engincering AG, Swirzerlond)
and TMC, to support FCC (LL8 Federal Commumications Comnrission) equipment
certification are defined and described in the following.

1) The agreement established between SPEAG and TMC iz enly applicable 1o
calibration services performed by TMC where its clients {companies and divisions of
such companies) are headguartered in the Greater Chine Region, including Taiwan
and Hong Kong, This agreement is subject 1o renewal a2 the end of each calendar
year between SPEAG and TMC. TMC shall inform the FCC of any changes or early
termination 1o the agreement.

I} Only o subset of the calibration services specified in the SPEAG-TMC agreement,
while it remains valid, are applicable to SAR measurernenis performed using such
equipment for supporting FOC equipment certiflication. 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, mcluding 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 FOC equipment certification,

i) Signal specific and bundled probe calibrations ‘based on PMR (prote
madulntion response) characteristios or other test sipnal hazed probe
linearization methods not fully described in SAR standards are handled
scconding 1o the requirements of KDB 865664; that 15, “Until standardized
procedures ane available to make such determination, the applicability of n
signal specific probe calibvation fur lesting specific wircloss oundos amd
technologies is determined on a case-by-case hasis through KDB inquiries,
including SAR system verification requirements,”

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

¢) Colibration of data acquisition electronics DAEIV=, DAE4Vx and DAFasyVx.

dy Fer FUC equipment certification purposes, the frequency ranpe of SAR probe and
dipole calibrations is limited t 700 MHz - 6 GHz and provided it is supported by
the squipment identified in the TMC QA protoco| (a separate attachment o this
document).

) The identical system and equipment setup, measurement configurations,
hardware, evaluation algorithms, calibration and OuA profocols, including the
format of calibration certificates and reports used by SPEAG shall be applied by
TMC. Equivaleni fest equipment and measurement configurations may be
considered only when agreed by both SPEAG and the FCC.
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f) The calibrated items are only applicable to SPEACG DASY 4 and DASY 5
systems or higher version svstems that satisfy the requirements of this KDB,

3} The SPEAG-TMC agreement includes specific protocols identified in the following
1o ensure the quality of calibration services provided by TMC under this SPEAG-
TMC Dueal=Logo calibration agreement are equivalent io the calibration services
provided by SPEAG, TMC shall apply the required protocoels without modification
nnd. upon reguest, provide copies of documentation 10 the FOC o substantinte
program implementation.

g) The Inter-laboratory Calibration Evaluation (ILCE) stated in the TMC QA
protocol shall be performed betwesen SPEAG and TMC ai least once every 12
months. The [LCE acceptance criteria defined in the TMC QA protocol shall be
satisfied for the TMC, SPEAG and FOC agreements io remain valid,

b} Check of Calibration Certificate (CCC) shall be performed by SPEAG for all
calibrations performed by TMC. Wnitten confirmation from SPEAG iz required
for TMC to 1ssue calibration certificates under the SPEAG-TMC Dual-Lopo
calibration program. Cruarterly reports for all calibrations performed by TMC
under the program are also issued by SPEACG,

¢} The calibration equipment and measurement sy=liem used by TMO shall be
verified before each calibration service sccording 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 profocol
before cach actual calibration can commence, 'TMU shall mainiain records of the
mieasurement and calibration system verification results for all calibrations.

d) Cuality Check of Calibration {QCC) certificates shall be performed by SPEAG at
least once every 12 months, SPEAG shall visit THC facilities 1o verify the
laboratory, equipment, applied procedures and plausibility of randomly selected
certificates,

4) A copy of this document, fo be updated annually, shall be provided to TMC clienis
that accept calibration services according o the SPEAG-TMC Dual-Logo calibration
program, which should be presented to a TCB ( Telecommumication Cersiffeation
Body), to facilitate FCC equipment approval,

5} TMC shall address any questions raised by its clients or TCHs relating to the SPEAG-
TMC Dual-Logo calibration program and inform the FOC and SPEAG of any critical
LRELIES

Mote: It is expected that TMC | Felecommumication Metrology Center) may change its name in
2014, For this EDB io remam valid, it must be updated by TMC before the name change
occars. The SPEAG-TMC Dual-Logo calibration certificate shall ks be updated
accordingly to reflect the change.

i




SHENZHEN SUNWAY COMMUNICATION CO.,LTD
Report NO.: TS201412027 Page 75/ 98

Appendix D. DAE Calibration Data:

A
Callnhl_'auun Laboratory of :“::__15“;- Behwssizarincier Kallbriardianst
Schmid & Partner P HErvice Suisse OHEKNNGGE
Engineernng AG e Servitio avizsero di tarstucs
Zeughausstrasse 43, B004 Zurich, Switsariand e Swiss Callbration Service
LT Y
Accsadin by thi Swis Actimdiahon Sansos (SAS] Aeeredasiion Ma,; SCS 108

Thie Swins Accreditstion Sersice is one of tho signatosies [ tha EA
Multiiaternl Agresmen loF v ficogeition & caliBratan cerdficaies

cient  Sunway-SZ (Auden) Cartificate Mo: DAE4-689_Oct14

[CALIBRATION CERTIFICATE ]

onee DAE4 - S0 000 D04 BM - SN: 689

Calbration procedurais) QA CAL-DEVRR
Calibration procedure for the data acquisition electronics (DAE)

Calbrason date Octaber 01, 2014

This calbration carflicats documanis e racaasilily b nabenal glandinds, which realcs $e physcal unis of moas sromenis (51).
Thi seasumminks ard e unioealitive with confidence probabiy are given on T hollowing ages and are part ol ihe cailicata

Al calhrations Tass Deen ConuChed in e ciossd Isborsiony tsciity smaroneent iampeeatung (22 = 31°C and ramidity = T0%

| Cafbration Equiprmeni usesd (MATE criticial for cibhvation)

Primary Sandams ) ' I a Cal Db (Carmlicatio ko 5 dird Cal Brasion
iy Mulsmetar Tygss 2001 | 5N: DE02TE 0 -Dizt-93 (Mo 1387 D14
| Sacondary Siarinds L _Chook Dade {in housal Echipdiubnd Crack
| Ao DAE Calbratian Lini SE LS 053 A4 1001 07-Jan-14 (in house chedk) In Fecuse chock: Jan-15
| Calitenlor Box VE 1 SE LIMS D05 AR 1002 07-Jan-14 §in howla chack) In Fecuse chack: Jan-15

Pdimaa Futnietion Segraly
Cafitrated by Dominigua Shatlen Tachnician M

Aproed By: £ F—— e :’;_F;{*.r. r{’-ﬁ'ﬁ

Issuad: Cotobar 1, 2014

This. caitumicn perylicaln =hak nol be reproduoed excop! i full withoul weiten ancecval of tha iabomtory
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Calibration Laboratory of LA N Schwszorisches Kalibrierdienst

Schmid & Pariner A Servics suisse d'Halonnsgs
Engineering AG E 3 Servizio svizzero dl tarmtur

Teughausstrases 43, BODA Zurich, Switzeriand %,ﬁf Swiss Calibratice Sarvics

ki

Apcraiied by The Swiss Accrediaton Senice (5A%) sccreditamion Ho: SCS 108

The Gwiss Accreditation Servio ks one of e shgnatories 1o B E&

Watilatersl Ao far the gritian of calibraticn certificates

Glossary

DaE ©  data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X fo the robaot
coardinata aystam.

Methods Applied and Interpretation of Parameters
« [OC Valtage Maasurement: Calibration Factor assessed tor use in DASY system by
comparnson with a calibrated instrument traceable to national standards. The figure given
corresponds 1o the full scale range of the voitmeter in the respective range.

»  Connector angle: The angle of the connectar is assessad measuring the angle
mechancally by a toal inserted. Uncerainty is not required.

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

« D Volage Measurement Lineanty: Verfication of the Linearity at +10% and -10% of
the nominal calibration voltage. Infiuence of offeet voltage is included Iin this
maasurement.

»  Common mode sensitivily: Influence of a positive or negative common mode voltage on
the differential measuremant.

* Channel separation: Influence of a voitage on the neighbor channels not subjact to an
input voltage,

*  AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

s Inpuf Offser Measuremeant Output voltage and stafistical results over a large number of
zero voltage measurements.

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

s Input reststance: Typical value for information: DAE input resistance at the connecior,
during internal auto-zercing and during measurament.

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

+  Power consumphion: Typical value for information. Supply currents in vanous cparating
modes.

Carficaie Mo DAE4-8&3_Cct14 Paga Zaf &
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DC Voltage Measurement
AD - Convarier Resalution nominal
High Range: L8 = LRI full range = =100, +300 mi
Low Aange 1LSB = E1nY full ranga = -1......+Zmy
DASY measurement parameters. Aulo Zeqd Tima 3 s8c. Maasinng tma; 3 sec
Calibration Factors X Y F <
| High Range I 404 238 + 0002% (k=2 | 404,156 = 0.02% (k=2) | 404.635 = 002% (K=2)
:_Luw Range 3.94E71 1 1.50% (k=2]} | 3.06354 = 1.50% (k=2 | 4 Q0T £ 1.500% I:-f-?:l
Connector Angle

Connecbor Angle ba be usad @ DASY ayatam

BAn=+1°

CerificaiE ke DAES-BA% L id

Fayge 3 0f §




SHENZHEN SUNWAY COMMUNICATION CO.,LTD

Report NO.: TS201412027 Page 78 / 98
Appendix (Additional assessments ouiside the scope of SCS108)
1. DC Voltage Linearity i
High Rangs Reading [V} Difference (V) | Error (%)
Channal X + Input 200057 45 -2.43 | ~0,00
Channel X + Input 20004 87 .88 | 0.00
Channel X Input 2000437 1.76 -0
Channel ¥ - |n|:|q.|‘l SO0038.83 1.40 .00
Channel ¥ & Input 2000593 188 f 04
Channel ¥ - Inpuit 20004 16 1.45 | 0.0
Channel Z + Input 200036.92 -0.75 -0
Channe 2 & Input 2000346 -0.50 0000
[ChannelZ - Input 20002 36 3.79 002
| Low Range | Feading (uV) Ditference (uV) Error (%)
Channal X # Inpul 2000.83 0.43 0.0z
Channal ¥ = Input 20065 0.1 0.05
Channel X = Input 188,95 .48 -0.23
Channel ¥ + Input 200028 0.0 0,00
Channal ¥ + brput 200.24 -0.14 -0.07
Channal ¥ « It 53,00 0. 30 0.18
Channel Z + brput 200087 .60 0.03
Channel Z + Imput 199,31 1,12 0,55
Channal 7 = Brepast 200,08 .51 02s
2. Common mode sensitivity
DASY measuremant parematers: Auto Jara Time: 3 sec; Measunng time: 3 sec
Common mode High Range Low Rarige
Input Yaltage (my) Average Reading (V) Average Reading (L)
Channel ¥ 200 2204 " 21.85
i - 200 -19.80 2218
Channel ¥ 00 1.27 .05
- F00 406 335 -
Channel Z 200 16.78 16.67
200 1812 18,54
3. Channel saparation
LASY measurament paramatars "IIJ‘IEI_.E'_EII'.I Time: 3 s8c; Me_g‘g't_rru'-:l Bime; 3 6as
I Input Veltage (mY] | Chanred X @V} | Channel ¥ (uV) Channal Z {uV})
| Channe! X 200 - 1.25 1.1 |
| Channel ¥ 200 4.8 ~{1.])
| Channel Z 200 7.05 B

Canicas No; DAES-ERT_00a14
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4. AD-Converter Yalues with inputs shorted
DASY MEASUFETRN: parammiers Auta Zend Time: 3 sec; Measunng lime: 3 sec
High Range {LSB} Low Aange (L5B)
Chanmed X 15661 16385
Channel ¥ 16252 16126
Channel Z 18131 1E597

5. Input Offset Measurement
LASY rsdsifament parametsns: AUt 2efa TIma: 3 56¢; Measunng tima: 3 see

gt 104

— - N
Average (V) | min. OMset (i) | max. OffestipVy | T nul'v';'"""
Cihmnae| X 1.41 005 ord LAET
Ghannal ¥ =N -1,71 b | Qe
Chanral Z Sl 1=} 1 88 n7R 48
6. Input Offset Current
Mominal Inpul crcuitry offsst curenl an & channeds: <3518
7. Input Resistance Tysical values lor informalicn)
Zeroing (kDhm) Measuring (MOhm)
Channal X 200 200
Channsl ¥ £00 200
Chanmel Z 200 200

B. Low Battery Alarm Veoltage (Typical values for indomation}

Typical values T.l.lnrm Lavel (VDC)
Supply (+ VYec) ' +7.8
Supply (- Vec) : TE

8. Power Consumption (Typical values for nfarmation)

| Iypbeal vakas Qwitenad a0 (MA) | Stand By (mA) | Tranemieng (ma)
Suppiy [+ Voe) 0001 + 14
Huppely (s Vo) =03 B ]

Cardcals Mo DAE-EEI_Oct14

Page B af &




SHENZHEN SUNWAY COMMUNICATION CO.,LTD
Report NO.: TS201412027 Page 80 /98

lune 26. 2013

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

The acceptable conditions for SAR measurements using probes. dipoles and DAEs
calibrated by TMC (Telecomnmunication Metrology Cemer of MITT in Beijing. China).
under the Dual-Logo Calibration Certificate program and quality assurance (QA)
protocols established between SPEAG (Sclmid & Partner Enginecring 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
vear 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.

1) 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
TMC.

f) The calibrated items are only applicable to SPEAG DASY 4 and DASY 5 or
higher version svstems.
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3) The SPEAG-TMC agreement includes specific protocols identified in the following
1o 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.

b) 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 ance 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 1o a TCB (Telecomnuumnication 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
1SSuUes.

Change Note: Revised on June 26 to clarify the applicability of PMR and Bundled probe calibrations
according o the requirements of KDB 863664,
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Appendix E. Dipole Calibration Data:

Calibration Laboratory of g Pl e i :
i et remiznrincher Kalibriordians
Schmid & Partner Fase 2 Srvice suas d dLaliwags
Engineering AG % Saryizio suizzero 4l aratura
Zeughaussirasse 43, BOD4 Zurich, Switoarland %.,ﬁg-;" S swiss Calibratian Service
Accredited by Tha Swiss Aocrectialion Serics [SAS) Aroreditation Ba.: SCS 108

Thio Swies Acoreditation Service is o al the aignalersis to tha EA
Mulilatgral Agressnant for the recognition of callbeation certdicates

Cliznt Auden Certificase oc DBISVZ-4d120_Junid
|CALIEHATID'H CERTIFICATE I
Chject DB3SY2 - BN: 4d120
Calbration procenu|s) OA CAL-0S.va

Calibration procedurs for dipoks validation kits above 700 MHz

Cabbyaiion dabe June 16, 2014

| This salealon certhcale docsments the aosstity 1o national slandands, which realioe the physical ungs of measurements (55

Thed: FRQBELIQMGNTS Al e urc el iga. with conlidenss probiabed iy ans ven on the ollbwng pages and are gak of Fe cerslicale
1

Al calibrabicnes have been contuctoss in the clossed aboratory faclily: srvranmam temparaluns (27 & 3)°C and humidity < 705

Cakrbeation Equipment used {METE rseal lor calbeaon)

Primany Siandana )] _Gal D {Cordihoabe Mo - Scheduled Caliulion

Powar fisidie EFW-4324 GRATAE0TTH (8- 0ck-13 {No. 21 7-DEB2T) Doi-14

Power sansar HP B4B1A LISET292783 (-0 13 (Mo, 21 P-00e2 7 D14

Power agnsar HP B358A R4 23T 08-0ct+13 {No. 24 7-01B28) Oo-id

Asleranoa 30 oF Aletusior SRt 06 (20k) 3-Apr-14 (Mo, 21 7-D1908) Apr-15

Type-A mismalch combinesn i BN 5047 2 108337 3-Apr-14 (Mo, 21700821} Apr-1h

Flwrincs Prooe EEX02 SN 3005 30-Dec-13 (Mo, EE3-3205 a1 3} [

DRES S G H-Apr-14 (Ho. DRES-G01_ A 14| Apr-10

Secondary Sandards Dy Chiock Dake (n housa) Schadulsd Chack

AF qenarater BES BAT-06 10000S (4-Bug-0% (n houks check Ciet-13) |1 P chiack: Cut<16

Hatwerk Srabyrar HF BTAIE LIEFTA006EE 54206 18-0ct-01 {in houme chesck Oct-13) I mouse chsok: Cict-14

larms Functinn Signmume

Caltwmind by: Lt Kiysrar Labaratory Tachrioian _Le/ﬁ{i

ARRHCVRE by Kalja Pokovic Techriza Manager = 'E'-'--'.;ﬁf,.-‘
_ﬂ_,_-::?:.. = %_
Issuad: Juna 18, 2094

Ths cabbrafion cesificabe shall not ba roproduoed eeoed in il nrrml_n.'\._nlmn_npmgu:l of i Im_x::-mp::,u.

Cerificate Me: D835V 2-4d120 Junid Page 1 ol B
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Calibration Laboratory of
Schmid & Partner
Enginearing AG

ZeughaussIresse 43, B funich, Switzeriand

Schwererischer iaibrierdienst
Service maisse o' falonnage

SareiZio SNEEZON0 OF Laralure
Ewiss Calibration Service

Accredited by e Swias Accredilation Serrce (SA5) hoereditation Mo.: SCS 108
The Swiss Azcredilalion Service is one of the signatories to the E&
Muiltilateral Agreement lor thi recagnilian of calibration certificaies

Glossary:

TEL tissue simulating liguid

ConvF sensitivity in TSL / NORM x,y.2
/A not applicable or not measurad

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2013, “|EEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b) |EC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

dovicas used in close praximity to the ear (frequency range af 300 MHz 10 3 GHz)",
February 2005

c) KDB 865664, “SAR Measurerment Reguirernents for 100 MHz to 6 GHZ™

Additional Documentation:
d) DASY4/'S System Handbook

Methods Applied and Interpretation of Parameters:

Measursment Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the cerifizate 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 canter marking of the fiat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Refum Loss: These parameters are measured with the dipole
positiecned under the liquid filed phantom. The impedance stated is transformed from the
measuremeant at the SMA connector to the feed peint. The Return Loss ensures low
reflected power. Mo uncerainty requirad.

Electrical Delay: One-way delay belween the SMA connector and the antenna feed point.
Mo uncartainty 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 ta calculate the
nominal SAR result.

The reparted uncartainty 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%.,

Carficate No: DBISV2-4d120_Jun14 Paga 2 of B
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Measurement Conditions
DASY system configuration. s far a3 not given an page 1.
DASY Version DASYS ] Vo288
Extrapaolation Advanced Extrapciation |
Phantam Medular Flat Phantorm
Distance Dipole Cenier - TSL 15 mm with Spacar
Evpnn Scan Mesoiution oK, 4y, OF = 5 mim
Frequancy B35 MHz = 1 MHz
Head TSL parameters
Tha fellowing parameters and calculabons were spplied
Tamperature Permiffivity Canductivily
MNominal Head TSL parameters 220G 1.5 0.5 mha'm
Measured Hesd TSL parameters (22002 C 1526 % (.84 mha'm = & %
Head TEL temparature change during test < L5 G
SAH result with Head TSL
SAR averaged over 1 em (1 g) of Head TSL Condilion
SAH measured 250 mW input pawer 2.40 Wikg
SAR for nominal Head TSL parsmaters nommalizad to 19 9.28 Wikg = 17.0 % (k=2)
SAR averaged over 10 om® {10 gj of Head TSL condition
SAA measired &0 mW input power 1.54 Wikg
SAR for nomingl Head TSL pararmeaters miarrmalized ta 1W 5,00 Wikg = 16.8 % [k=2)
Body TSL parameters
The fallcwing parameaters and calculations were appliad.
Temperalure Permittivity Conductivity
Hominal Body TSL parameters 22.0°C 552 097 mihadm
Measured Body TSL parameatars (22.0+ 0.3 "C 552+ 6 % 109 b = 6 5
Body TSL temperature change during test < 058°C - —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Candilon
SAR measured 250 MW INpul power 2.43 Wikp
SAR for nomingl Body TSL pararmealers remmalized o TW .47 Wikg = 17,0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL candiion
SAH measurad 250 miW inpul power 1.53 Wiy
EAH for nominal Body TSL paramtars riemnalized to 1W 6.23 Wikg = 16.5 % (k=2)

Carificate No: DEISVE-20120_Jun14

Fage 3 of 8
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Appendix (Additional asseaamenta cutaide the acope of SCS100)

Antenna Parameters with Head TSL

Impadancs, transformed o leed poinl B30 - 0.1 ji

Raturn Loss - 30.8 dB
Antenna Parameters with Bedy TSL

Impadance, translarmed s leed gaint 4T EL-30(0

Raturm Loss - #8.1 dB

General Antenna Parameters and Design

| Elecirical Dalay (one n;iremim] | 1.396 nx J

Ahtar lang tenm use with 100W mdialed power, enly a slight warming of the dipoe near the fesdponi can be measured.

Tiwe dipsole is made of standard samingid coaxial cable. The center conducior of the feeding line is drecily conneciad 1o 1he
aecond anm of the dipeks. The antanna is tharetore sho-cincuited for DC-signals. On some of ithe dipolkes, small end caps
are added 1o the dipole arms in arder b improve matching when loadad according 1o the position as explainad in the
“Meazurament Congitions” paregrash, The SAR data are nol alested by this change, The owarall dipsle length is sill
according o the Slandard

P excessive force must be epplied s the dipsle arms. bacause they might bend or the soldered connactions naar the
fesdpoint may ba damaged.

Additional EUT Data
Marufaciunad by SPEAG
Manufacturad on Juna 289, 2070

Canilicale Na: DBIEY2-261 20_Junid Paga 4 cf B
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DASYS Validation Report for Head TSL

[eate:; 16062014
Test Luboratory: SPEAG. Zurich, Switzerfand
DUT: Dipale 835 Mz Type: DBISY E; Serial: DRASY2 - BN: 4d120

Communication Sysiem: UID 0 - CW; Frequency: 835 MHe

Medium parameters used: f = 825 MHz: o = (0004 S/m: &, = 41.5: p = 1000 kegim®
Phantom section: Flat Section

Measarement Stindard: DASY S (IEEETEC/ANST O3 19-2010 1)

DASY 52 Confizuration:
s Probe: ES3IDVI - SNA205: ConvPie, X2, 6,32, 6,22 Colibruted; 20.12,3013;
= Sensor-Surfasce: 3mm (Mechanical Swiface Detection)
¢ Electronics: DAE4 Sn6il; Calibrated: 3000420014
= Phanuem: Fla Phaniom 4905 Type: QDOMOPLSAA; Serial; 1001
o  DASYS5E 5T EF(1222) SEMCAD X 14.6. 1007331 )

Dipole Calibration for Head Tissue/Pin=250 mW. d=153mm/Zoom Scan (TxTxTWCube 0
Measurement grid: dx=3mm, dyv=>3mm, dz=5mm

Reference Value = 56.38 Vim; Power Dnfi = 0,03 dB

Peak SAR (extrapokued) = 361 Wik

SARIT g = 2.4 Wikg: SAR(10 ) = 1.54 Wikg

Masamminm vitue of SAR (messured) = 2,81 Wiks

0 dB =281 Wikg = 4.49 dBWikg

Canificate Mo DESSVI-4d1 20 Junid Fage 5of B
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Impedance Measurement Plot for Head TSL

16 Jun ZBl4 BEEIZAT
AR PF =5 10 (P

Canificale Mo: DEISWZ-4d120_Junt4 Page & ol A
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DASYS Validation Report for Body TSL

Do 12.06.2014
Test Laboratory: SPEAC, Zunch, Switzerland
DUT: Dipole 835 MHz; Type: DEISV2; Serial: DEISV2 - SN: 4d120

Communication System: LD - CW: Frequency: B35 MHz

Medium parameters used: ['= 835 MHz; o = 1005 $/'m; & = 55.2; p= 1000 kg/m'
Phuntom section: Flat Section

Measurement Standard: DASYS (IEEEAECIANSTOA3. 19201 1)

DASY 52 Configuration:
=  Probes ES3DY 3 - SNI205; ConvF(6.09, 6,09, 6.0 Calibrated: 30,1 2.201 3;
o Sensor-Surface: 3mm (Mechanical Surface Defeciion)
= Electronics: DAEA Sno0 | Calibrated: 30.04.2014
= Phantom: Flat Phantom 4.9 Type: QDOOOP49AA: Sertal; 100
o [DASYS2 52 REI1222F; SEMUAT X 146, 1007331

Dipole Calibration for Body TissuePin=250 mW, d=15mm/Foom Scan (7x7x7WCube O
Measurement grid: dx=3mm, dy=3mm, dz=3mm

Reference Value = 5504 Vim: Power Dnift = 0,00 dB

Feak SAR {exmapolated) = 3.6] Wike

SAR(L @) = 243 Wikg SAR(ID g) = 1.59 Wikg

Maximum value of SAR (measured) = 2584 Wik

-12.00

0dB = 2.84 Wikg = 4.53 dBW/kg

Cemticats Mo DEISVE-4d120_Juntd Page 7 ol 8
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Calibration Laboratory of
Schmid & Partner
Engineearing AG

Zeughausstrasse 43, 8004 Zurich, Swilsarland

5 Sohweizerischer Kalifrisrdisnst
Sarvice suksse d'dtalonnage
Servizio avizzero di taralura

S &wiss Calibration Service

Mocredited by lhe Swiss Accredeation Sanica [SA5) Accraditation Ne: SCS 108
Their Swins Aceredilation Service & ome of the gignatories 1o the EA

Multilateral Agreement for the recogniticn of calibration certificatos

Client Auden Certificate Mo: D1800V2-5d142_Jun14

CALIBRATION CERTIFICATE |

Dbt CHODOV2 - SN: 5d142

Qs CAL-05.v8
Calibration pracadure for dipole validation kits above 700 MHz

Calinration procedursis)

Calibration dase: June 18, 2014 |

This calibration cerificate cocuments e raceab ity 10 national slandams, which real@s the prysical units of MessuREments [51)
Tha maasuramenis and ihe uncersniies with cordidence probatility are ghven on te lolowing pages and aie par of e cerificate

Al calibeations hawe been conducted in the ciosed laboratony fackiy: environment emperalus (22 @ 370 and humidey < T0%.

Calibration Equipenent used (MATE crtical for calibrasian)

:. This I'-_*l_b-‘hln’!f‘ canieae ahall nel be mproduced doced in ol wilhoul srifen approeal of Ihe Eanaradary.

Primary Standards 1D @ Cal Date {Cartilicale No.) Scheduled Calbration

Pawer maler EPI-4424, : GRIT4E07T04 D3-0E1-13 (M, 2 7-01827 Ois1-14

Power sereal HP B4814 ! LISaraneran 0E-0al-13 [Ma. Z217-01827) Diol-14

Power ganzar HP B4B1A | M¥d10EEn T 0E-001-13 (Mo, 21 -0 agE) Del-14

Apdamncs 20 dB Allenuator | BM: 5058 [F0K) 03-Ape-14 (Mo, 217-01918) Ape-15

TyparN mismasch combinatcn ! S 50T 2 OB3ET 3-Ape-T4 (Mo, 217-01827) Apr-14

Aetaence Prabe ESA0VE : 5H: 3205 S0Dac-13 {No. ES3-3205_Dec13) D14

DAEL | 5N 601 30-Ape-14 (Mo, DAES-S01_Aprid) Ape-15

Sacondary Standards |imw Cheos Data {in kousn) Sehadidad Chack

HF genarator ARS SMT-06 | 100G Ded-Auc-89 §in house check Ool-13; In housa check: Ocol-16

Meswork Anglyar HP BT53E LUSITIN0EAE S4008 18-021-01 [in housa check Oet13) In housa chack: Ciot-14
Hame Function Signasura

Calibrated by Michasl Weber Laberalony Tachnician /‘?fiu(‘_l‘;,(;d_

Approved by Hatja Podowic Techmical Managsr

issuad: June 18, 2014

Certificabe No: D15M0VE-5d142_Jdun14

Fape 118
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasss 43, 0004 Zurich, Swrtzerkand

=3 Schweizeriacher Kalibrisrdisral
Service suisse d'édalonnage

c Servizio svirpere di laratura

S Swiss Colibration ‘Service

Accradited by the Swiss Accreditaiion Serdce {SAS) Accraditation Ne.: S5 108
The Swiss Accreditation Servioe is one of the signatonies to the E&
Multilnteral Agreamend for tha recognition of callbration carlificates

Glossary:

TSL tissue simulating lquid

ConvF sensitivity in TSL/ MOBM xy.z
MIA nat applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 6220%9-1, "Procedurs to measure the Specific Absarption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz o 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:

+  Measuremant Condifions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.

s Antenna Paramelers with TSL: The dipole is mounted with the spacer 1o position its feed
point exactly below the center marking of the flat phantom section, with the arms: orienfed
parallel to the body axis,

» Feed Point Impedance and Return Loss: These parameters are measured with the dipcle
positionad under the liquid filled phantom. The impedance staled is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
raflected power, Mo uncerainty required.

s Elactrical Dalay: One-way delay betwaen the SMA connector and the antanna feed point.
Mo uncertainty required.

* SAA measured: SAR measured at the stated antenna input power.

s SAR normalized: SAR as measured, nomalized to an input power of 1 W at the antenna
connector.

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

The reported uncentainty of measurement is stated as the standard uncartainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cartificate Mo D1300V2-54142_Jun1d Page 2al &
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Measurement Conditions
DASY systemn configuration, as far as not given on page 1. )
DASY Version DASYS VE2.8.8
Extrapolation Advanced Exirapalation B
Phantam M:»dularl.:lm Phantom

Distance Dipole ca_r.lb;t -TSL

10 mm

with Spacer

Zoom Scan Resolution

e, diy, dz =5 mm

Frequency

1900 MHz + 1 MHz

Head TSL parameters

The lollewing paramelens and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 220G 40.0 1440 mihodm
Measured Head TSL parameters (22.0+£02)"C 395+6% 1.38mho/m + 6 %
Head TSL temperature chamge during test = 0.5°C
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL | Condition
SAR maasunsd 250 MW impul posar 101 Wg

SAR for nomanal Head TSL parameters

normalized to 1W

405 Wikg =17.0% (k=2) |

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

condition

SAR measured

250 mW input powar

5,29 Wikg

i SAR For normina Hisd TSL paramatans

narmalized o 1W

21.2 Wikg + 16.5 % (k=2)

Body TSL parameters
The following parameters and calculabions were apphed.
Temperature Permittivity Conductivity

Nominal Body TS5L parametars 22.0°C 53.3 1.52 rihalm
Measured Body TSL parameters (220 +0.2) °C EDG =B % 1.51 mho'm & 6 %
Body TSL temperature change during test =05"C -

SAR result with Body TSL
SAR averaged over 1 om® {1 g} of Body TSL Conditian — |
SAR measuwred 250 mW input power 10,1 Wikg

SAR for nominal Body TSL parameters

nosmalized 1o 1W

40,4 Wikg = 17.0 % [k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL

condition

SAR measured

250 mW input power

5.33 Wikg

| SAR for nominal Body TSL parameaters

mormalized 1o 1W

21.3 Wikg = 16.5 % [ks2)

Cartificate Mo: D1900V2-50142_Jun14

Fage 3 of &
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Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

| Impedance, transformed to feed paint

S2EL+ 682 H |

[
| Raturn Loss

-23.7dB

Antenna Parameters with Body TSL

[
| Impedance, ransformed o feed paint

4830+ B |

| Rstum Loss «233d8 |
General Antenna Parameters and Design
Electrical Delay (one direction) 1_15 na

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

Tha dipole is made of standard semingid coaxial cable. The cemer conductar of the feeding bne s directly connaclad 1o he
second armn o 1he dipole, The anenna is tharaéore shor-circuited for DC-signals. On somea of the dipoles, small end caps
arg addad 1o the dipala arms in order to imprave matching when loaded according o the posithon as explained in tha
"Measuremant Conditons® paragraph. The SAR data are not allected by this change, The overall dipode lengli is still

acconding to the Standard

Mo excessive force must be appliad to the dipole amms, because theey rhight bend or the soldered connections near the

feedpaoint may be damaged

Additional EUT Data

Manutaciurad by

SPEAG

Mamufactuned an

Mberch 11, 2011

Cerlificate Na: D1200V2-5d142_Junid

Page 4 of 8
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DASYS Validation Report for Head TSL

Draie: 18062004
lest Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D19V 2; Serial: D900V - SN: 54142

Commumication System: UTD 0 - CW: Frequency: 1900 MH:z

Medium parameters used: £= 1900 MHz 0= 1,39 Sm; & = 39.5; p = 1000 kg/'m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEENEC/ANS] C63.19-2011)

DASY 32 Conliguration:
1 Probe: BE30Y3  SMI20S; ConvF(5.00, 5.00, 5.00); Calibroved: 30,12.2(01 3;
+  Sensor-Surface: 3mm (Mechanical Surface Detectiony
»  Electronics: DAES Snbil; Calibrated: 30.04.2014
»  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Senal: (0]
« DASYSZ 52.8.8(1212);, SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7VCube 0
Measurement grid: dx=5mm, dy=5mm, dr=5mm

Reference Yalue m 98,64 YVim: Power Drifi = (.02 dB

Peak SAR (extrapolated) = 18.5 Wk

SAR(L gi = VLT Wikg: SAR(10 g) = 5.29 Wikg

Muximum value of SAR (measured) = 12,8 Wikg

1448

1448

0dB = 12.6 Wike = | 107 dBW/kg

Cartiicate No: D1900V2-50142_Jun1d Fage 5af B
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dranes: 185062014
Test Laboratory: SPEAG. Furich, Switrerland
DUT: Dipole 1900 MHz; Type: DI900V2; Serial: D900V 2 - SN: 5d142

Communication Svstem: UID 0 - CW; Frequency: 1900 MHz )
Mediam parameters used; § — 10K Mllz; o = 151 S'm; 60 = 52.5; p = 1000 kg/m®”
Phantom section: Flat Section

Measurement Standard; DASY S ([EEENEC/ANSLCH3.19-2011)

DASY 52 Configuration:
+  Probe: ES3DVY - SN3205; ConvFi4.76, 4.76, 4.76); Calibrated: 30.12.2013;
«  Sensor-Surface: 3mm {Mechanical Surface Detection)
s  Electronics: DAE4 Sal | ; Calibrated: 30.04.2014
+  Phinlom: Flal Phantom 5.0 (back ) Type: QLOUPS0AA; Serial: 1002

+ DASYSZ 32.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body TissuePin=250 mW, d=10mm/Zoom Scan (7x7x7 W Cube 0:
Measurement grid: dx=5mm. dv=5mm. dz=5mm

Reference Yalue = 95.03 V/m; Power Drifi = 0.05 dB

Peak SAR (extrapolated) = 17.5 Wikg

SAR( g =101 Wik SAR(I0 g) = 5.33 Wike

Maximum value of SAR (measured) = 12.7 Wika

-2 BB

0 dR - 12,7 Wohg — 1144 dBW/kg

Certilicate MNa: D1S00V2-50142_Jun14 Page 7 of B
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Impedance Measurement Plot for Body TSL

1Br34139
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