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The following samples were submitted and identified on behalf of the client as:

Equipment Under Test Tablet

Brand Name TomTom

Model No. 4FI1722

Company Name TomTom International BV

Company Address De Ruijterkade 154, 1011 AC Amsterdam, The Netherlands
Standards IEEE/ANSI C95.1-1992, IEEE 1528-2013,

KDB248227D01v02r02,KDB865664D01v01r04,
KDB865664D02v01r02,KDB447498D01v06,

KDB616217D04v01r02
FCCID S4L4F1722
Date of Receipt Aug. 01, 2016
Date of Test(s) Aug. 19, 2016 ~ Mar. 15, 2017
Date of Issue Mar. 28, 2017
In the configuration tested, the EUT complied with the standards specified above.

Remarks:

This report details the results of the testing carried out on one sample, the results contained in this test
report do not relate to other samples of the same product. The manufacturer should ensure that all products in
series production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in any
configuration other than that detailed in the report, the manufacturer must ensure the new system complies
with all relevant standards. Any mention of SGS Taiwan Electronic & Communication Laboratory or testing
done by SGS Taiwan Electronic & Communication Laboratory in connection with distribution or use of the
product described in this report must be approved by SGS Taiwan Electronic & Communication Laboratory in

writing.
Signed on behalf of SGS
Engineer Supervisor
;2 éﬂ d L‘ 4.) f—E)’lm 7/‘; Z’\_
Bond Tsai John Yeh
Date: Mar. 28, 2017 Date: Mar. 28, 2017
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory

No.134, Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei
City, Taiwan

Tel +886-2-2299-3279

Fax +886-2-2298-0488

Internet http://www.tw.sgs.com/

1.2 Details of Applicant

Company Name TomTom International BV
Company Address |De Ruijterkade 154, 1011 AC Amsterdam, The Netherlands

1.2.1 Details of Manufacturer

Company Name Tech-Com (Shanghai) Computer Co., Ltd

No. 68, Sanzhuang Road Songjiang Export Processing
Zone Shanghai 201613, P.R.China

Company Address

Company Name Tech-Giant(Shanghai)Computer Co., Ltd

A, B, C Building, No. 68, Sanzhuang Road Songjiang
Export Processing Zone Shanghai 201613, P.R.China

Company Address
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1.3 Description of EUT
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Equipment Under Test |Tablet
Brand Name TomTom
Model No. 4FI1722
FCC ID S4L4FI722

Antenna Designation
(Maximum Gain)

2.45GHz: -4.45, 5GHz: -3.45

Mode of Operation

XIWLANS02.11 a/b/g/n(20M/40M)

X|Bluetooth
WLANB802.11 a/b/g/n(20M/40M) 1
Duty Cycle
Bluetooth 1
WLANB802.11 b/g/n(20M) 2412 — 2462
WLANB802.11 a/n(20M) 5.2G 5180 — 5240
WLANB802.11 n(40M) 5.2G 5190 — 5230
WLANB802.11 a/n(20M) 5.3G 5260  — 5320
TX Frequency Range |WLANB02.11 n(40M) 5.3G 5270  — 5310
(MHz) WLANS802.11 a/n(20M) 5.6G 5500  — 5720
WLANB802.11 n/ac(40M) 5.6G 5510  — 5710
WLANB802.11 a/n(20M) 5.8G 5745  — 5825
WLANB802.11 n(40M) 5.8G 5710  — 5795
Bluetooth 2402 — 2480
WLANB802.11 b/g/n(20M) 1 — 11
WLANB802.11 a/n(20M) 5.2G 36 — 48
WLANB802.11 n(40M) 5.2G 38 — 46
&hsggﬂ)’\'”mber WLAN802.11 a/n(20M) 5.3G 52 — 64
WLANB802.11 n(40M) 5.3G 54 — 62
WLANB802.11 a/n(20M) 5.6G 100 - 144
WLANB802.11 n(40M) 5.6G 102 - 142
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WLAN802.11 n(40M) 5.3G 54 — 62
WLAN802.11 a/n(20M) 5.6G 100 - 144
Channel Number WLANB802.11 n(40M) 5.6G 102 — 142
(ARFCN) WLANS802.11 a/n(20M) 5.8G 149 — 165
WLAN802.11 n(40M) 5.8G 142 — 159
Bluetooth 0 — 78

Max. SAR (1 g) (Unit: W/Kg)

Band Measured | Reported | Channel Position
WLAN802.11 b 0.154 0.156 1 Top side
WLANB802.11 n(40M) 5.2G 0.820 0.841 46 Top side
WLAN802.11 n(40M) 5.3G 0.813 0.845 62 Top side
WLAN802.11 n(40M) 5.6G 1.170 1.181 102 Top side
WLAN802.11 n(40M) 5.8G 0.804 0.942 151 Top side

1.3.1 Difference description

All the WLAN/BT data are came from 4FI76 (FCC ID: S4L4F176)

The only changes between 4FI176 and 4FI722 are the components that related to
WWAN function, USB HSIC, Camera modules and NFC chip were removed from
PCBA.

According to the changes, 4FI722 SAR is tested at the worst case of 4F176 (Report
No.:E5/2016/80003).
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WLAN802.11 a/b/g/n(20M/40M) conducted power table:

Average conducted output

Max. Rated Avg.

sl Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
cH | Freauency | 14 0rance (dBm) (Hbpe)
(MHz) 1
1 2412 15 14.94
6 2437 15 14.81
11 2462 15 14.63
802.41 g Average conducted output

power (dBm)

CH Fr?&hezr)]cy nggircg ?g%xrﬁ) Data Ra;e (Mbps)
1 2412 12 11.77
6 2437 12 11.89

11 2462 12 11.70

802.11 n(20M)

Average conducted output

Max. Rated Avg. power (dBm)
cy | Frequency nggircg ?g%xrﬁ) Data Rate (Mbps)
(MHz) 6.5
2412 12 11.76
6 2437 12 11.92
11 2462 12 10.52
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802.11a Average conducted output
5.2/5.3/5.6/5.8G Max. Rated Avg. power (dBm)
Power + Max.
cy | Frequency | Tolerance (dBm) Data Rate (Mbps)
(MHz) .
36 5180 12 11.98
40 5200 12 11.96
44 5220 12 11.99
48 5240 12 11.95
52 5260 12 11.83
56 5280 12 11.87
60 5300 12 11.93
64 5320 12 11.68
100 5500 12 11.84
120 5600 12 11.91
140 5700 12 11.67
149 5745 12 11.93
157 5785 12 11.79
165 5825 12 11.74
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802.11 n(20M) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)
CH
(MHz) 6.5

36 5180 12 11.97
40 5200 12 11.86
44 5220 12 11.83
48 5240 12 11.89
52 5260 12 11.75
56 5280 12 11.82
60 5300 12 11.88
64 5320 12 11.87
100 5500 12 11.95
120 5600 12 11.71
140 5700 12 11.71
149 5745 12 11.69
157 5785 12 11.77
165 5825 12 11.80
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802.11 n(40M) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
cy | Frequency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 13.5

38 5190 12 11.79

46 5230 12 11.89

54 5270 12 11.79

62 5310 12 11.83

102 5510 12 11.96

118 5590 12 11.97

134 5670 12 11.79

151 5755 12 11.31

159 5795 12 11.42
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Bluetooth conducted power table:

Frequency Data e anE e Avg. Conducted Output Power
(MHz) Rate dBm Yy
2402 1 1.5 0.61 1.151
2441 1 1.5 1.09 1.285
2480 1 1.5 -0.66 0.859
2402 2 0 -0.62 0.867
2441 2 0 -0.10 0.977
2480 2 0 -2.14 0.611
2402 3 0 -0.64 0.863
2441 3 0 -0.19 0.957
2480 3 0 -2.23 0.598

Avg. Conducted Output Power

Frequency (MHz)| Max. power(dBm) BT4.0
dBm mW
2402 0 -0.31 0.931
2442 0 -0.02 0.995
2480 0 -1.32 0.738
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1.4 Test Environment

Ambient Temperature: 22+2° C
Tissue Simulating Liquid: 22+2° C

1.5 Operation Description

For WLAN, use chipset specific software to control the EUT, and makes it transmit in
maximum power. Measurements are performed respectively on the lowest, middle
and highest channels of the operating band(s). The EUT is set to maximum power
level during all tests, and at the beginning of each test the battery is fully charged.

EUT was tested in the following configuration:
WLAN: back/top sides with test distance Omm.

Top side
7.52
|- 144.9 T l—uag—

WIiFi/BT-Antenna 4

Left side R'Ight side

<Front view>
. 112.62
Unit: mm

Bottom side

Antenna position plot (Front view)

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Top side

Left side Right side
227mm

<Front view>

Bottom side

Diagonal Dimension of EUT (Front view)
Note:
802.11b DSSS SAR Test Requirements:

1. SARis measured for 2.4 GHz 802.11b DSSS mode using the highest measured
maximum output power channel, when the reported SAR of the highest measured
maximum output power channel for the exposure configuration is < 0.8 W/kg, no
further SAR testing is required for 802.11b DSSS in that exposure configuration.

2.  When the reported SAR is > 0.8 W/kg, SAR is required for that exposure
configuration using the next highest measured output power channel. When any
reported SAR is > 1.2 W/kg, SAR is required for the third channel; i.e., all channels
require testing.

802.11g/n OFDM SAR Test Exclusion Requirements:

3. SAR s not required for 802.11g/n since the highest reported SAR for DSSS is
adjusted by the ratio of OFDM to DSSS specified maximum output power and the
adjusted SAR is = 1.2 W/kg.
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Initial Test Configuration:

4. Aninitial test configuration is determined for OFDM transmission modes
according to the channel bandwidth, modulation and data rate combination(s) with
the highest maximum output power specified for production units in each
standalone and aggregated frequency band.

5. SAR is measured using the highest measured maximum output power channel.
When the reported SAR of the initial test configuration is > 0.8 W/kg, SAR
measurement is required for the subsequent next highest measured output
power channel(s) in the initial test configuration until the reported SAR is < 1.2
W/kg or all required channels are tested.

6. For WLAN, 5.2n(40)/5.3n(40)/5.6n(40)/5.8n(40) is chosen to be the initial test
configuration.

7. Since the highest reported SAR for the initial test configuration is adjusted by the
ratio of the subsequent test configuration to initial test configuration specified
maximum output power and the adjusted SAR is < 1.2 W/kg, SAR is not required
for subsequent test configuration.

8. BT and WLAN use the same antenna path, and Bluetooth can’t transmit with
WLAN simultaneously.
9. Based on KDB447498D01,

(1) SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation
distances< 50 mm are determined by:

Mazt. tune up power(mWw) e
Min. test separation distance(mm) X -\;fQC‘H ) =3

When the minimum test separation distance is < 5mm, 5mm is applied
to determine SAR test exclusion.

(2) For test separation distances > 50 mm, and the frequency at 100 MHz to
1500MHz, the SAR test exclusion threshold is determined according to
the following, and as illustrated in Appendix B of KDB447498 DO1.
[(Threshold at 50mm in step1) + (test separation

distance-50mm)x(222)|(mw),

(3) For test separation distances > 50 mm, and the frequency at >1500MHz to
6GHz, the SAR test exclusion threshold is determined according to the
following, and as illustrated in Appendix B of KDB447498 DO1.
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Top side Right side Left side
Mode AR tugg—up ip tune\;\t;p Ant.to | Exclusion [Require| Ant.to | Exclusion |Require| Ant.to | Exclusion [Require
[FeEiEEm) || [ERreiEy) surface | threshold | SAR surface | threshold | SAR surface | threshold | SAR
(mm) (mW) testing?| (mm) (mW) testing?| (mm) (mW) testing?
WLAN
2 45GHz 15 31.623 7.52 6.598 YES 48 1.037 NO 144.9 | 949.996 NO
ggﬁ? 12 15.849 7.52 5.087 YES 48 0.797 NO 144.9 | 949.765 NO
BT 15 1.413 7.52 0.296 NO 48 0.046 NO 144.9 | 949.044 NO
Bottom side Back side
Mode i tu(rj\g—up b tune\xljp Ant.to [ Exclusion |Require| Ant.to | Exclusion |Require
POTRTEIEM] | FERC) surface | threshold [ SAR surface | threshold | SAR
(mm) (mW) testing?| (mm) (mW) testing?
WLAN Main
2 45GHz 15 31.623 112.82 | 629.192 NO 8.1 6.148 YES
WLAN Main 12 15.849 112.82 | 628.965 NO 8.1 4.722 YES
5GHz
BT 1.5 1.413 112.82 | 628.244 NO 8.1 0.275 NO

10. According to KDB447498 D01, testing of other required channels is not required
when the reported 1-g SAR for the highest output channel is < 0.8 W/kg, when
the transmission band is < 100 MHz.

11. According to KDB865664 D01, SAR measurement variability must be assessed
for each frequency band. When the original highest measured SAR is = 0.8 W/kg,
repeated that measurement once. Perform a second repeated measurement only
if the ratio of largest to smallest SAR for the original and first repeated
measurements is > 1.20 or when the original or repeated measurement is = 1.45
W/kg (~ 10% from the 1-g SAR limit).
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FR2ER1E R l'iﬁéf,ﬁ%‘l [EEapiEing fifﬁ#x Fif [ﬁJEﬁﬂi‘fifﬁ#@ W?’WO‘« ° 4*-%%}%%’:’; £ ﬂl?{pi'l?’ﬁ‘ > TF‘W[&} 7
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



|
| Report No. : E5/2016/80003A-01
Page: 16 of 118
— S ]'— = Issue Date : Mar. 21, 2017

1.6 The SAR Measurement System

A block diagram of the SAR measurement System is given in Fig. a. This SAR
Measurement System uses a Computer-controlled 3-D stepper motor system
(SPEAG DASY 5 professional system). The model EX3DV4 field probe is used to
determine the internal electric fields. The SAR can be obtained from the equation
SAR= o ([Ei[®)/ p where o and p are the conductivity and mass density of the
tissue-simulant.

The DASY 5 system for performing compliance tests consists of the following items:

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

2. A dosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for
usage intissue simulating liquid. The probe is equipped with an optical surface
detector system.

3. A data acquisition electronics (DAE) which performs the signal amplification, signal
multiplexing, AD-conversion, offset measurements, mechanical surface detection,
collision detection, etc. The unit is battery powered with standard or rechargeable
batteries. The signal is optically transmitted to the EOC.

i N

ot Sm e

e
@ B AT Tkt 7

Measuwamen Sarver o DASYS

C 2 v [ e S i [, s 4B

=" L] . - C
wi (@1 - el Q'?""

PC

Fig. a The block diagram of SAR system
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7
8.
9

10.
11.
12.
13.

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. The EOC is connected to the
measurement server.

The function of the measurement server is to perform the time critical tasks such
as signal filtering, control of the robot operation and fast movement interrupts.

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

. A computer operating Windows 7.

DASY 5 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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1.7 System Components

EX3DV4 E-Field Probe

Construction

Symmetrical design with triangular core
Built-in shielding against static charges
PEEK enclosure material (resistant to
organic solvents, e.g., DGBE)

Calibration

Basic Broad Band Calibration in air
Conversion Factors (CF) for HSL
2450/5200/5300/5600/5800 MHz
Additional CF for other liquids and
frequencies upon request

.

Frequency

10 MHz to > 6 GHz

Directivity

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

Dynamic
Range

10 uW/g to > 100 mW/g
Linearity: £ 0.2 dB (noise: typically < 1 pW/qg)

Dimensions

Tip diameter: 2.5 mm

Application

High precision dosimetric measurements in any exposure scenario
(e.g., very strong gradient fields). Only probe which enables
compliance testing for frequencies up to 6 GHz with precision of
better 30%.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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PHANTOM

Construction |The shell corresponds to the specifications of the Specific
Anthropomorphic Mannequin (SAM) phantom defined in IEEE 1528
and IEC 622009.
It enables the dosimetric evaluation of left and right hand phone
usage as well as body mounted usage at the flat phantom region. A
cover prevents evaporation of the liquid. Reference markings on the
phantom allow the complete setup of all predefined phantom
positions and measurement grids by manually teaching three points
with the robot.

Shell 2+0.2mm

Thickness

Filling Volume|Approx. 25 liters

Dimensions [Height: 850 mm;
Length: 1000 mm;
Width: 500 mm

DEVICE HOLDER

Construction

The device holder (Supporter)
for Notebook is made by POM
(polyoxymethylene resin ) ,
which is non-metal and
non-conductive. The height can
be adjusted to fit varies kind of
notebooks.

Device Holder

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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1.8 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. b. The
daily system accuracy verification occurs within the flat section of the SAM phantom.
A SAR measurement was performed to see if the measured SAR was within +/- 10%
from the target SAR values. These tests were done at 2450/5200/5300/5600/5800
MHz. The tests were conducted on the same days as the measurement of the DUT.
The obtained results from the system accuracy verification are displayed in the table 1
(SAR values are normalized to 1W forward power delivered to the dipole). During the
tests, the ambient temperature of the laboratory was 21.7°C, the relative humidity was
62% and the liquid depth above the ear reference points was = 15 cm £ 5 mm
(frequency < 3 GHz) or 2 10 cm = 5 mm (frequency > 3 G Hz) in all the cases. It is
seen that the system is operating within its specification, as the results are within
acceptable tolerance of the reference values.

R ¥
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/ s N
, \
L - \\Field probe é
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generator =|= 2 X "=| }=
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Fig. b The block diagram of system verification
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1W Measured -
Validation Frequency Target HEEBLIEe SAR-1g Rt Measured
) S/N SAR-1g , n
Kit (MHz) SAR-1¢g (mW/g) normalized (%) Date
(mW/q) to 1W

D2450V2 | 727 | 2450 |Body| 49.6 12.8 51.2 3.23% | Aug. 22, 2016
5200 |Body| 71.9 7.18 71.8 -0.14% [ Aug. 22, 2016

D5GHZV2 | 1023 5300 | Body| 75.1 7.44 74.4 -0.93% [ Aug. 22, 2016
5600 |Body| 78.3 7.79 77.9 -0.51% [ Aug. 23, 2016
5800 |Body| 75.3 7.65 76.5 1.59% |Aug. 23, 2016

D2450V2 | 727 | 2450 |Body| 49.6 12.6 50.4 1.61% [Mar. 15, 2017
5200 |Body| 72.8 7.32 73.2 0.55% [Mar. 15, 2017

D5GHZV2 | 1023 5300 | Body 76.1 7.59 75.9 -0.26% | Mar. 15, 2017
5600 | Body 79.6 8.11 81.1 1.88% |Mar. 15, 2017
5800 | Body 75.9 7.71 771 1.58% |Mar. 15, 2017

Table 1. Results of system validation
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The dielectric properties for this body-simulant fluid were measured by using the
Agilent Model 85070E Dielectric Probe (rates frequency band 200 MHz to 20 GHz) in
conjunction with Network Analyzer (30 KHz-6000 MHz).
All dielectric parameters of tissue simulates were measured within 24 hours of SAR
measurements. The depth of the tissue simulant in the flat section of the phantom was
=15 cm £ 5 mm (Frequency <3G) or 2 10 cm £ 5 mm (Frequency >3G) during all tests.

(Fig. 2)
Ti Measured '.I'arget. Target Mgasurgd Measured
issue | Measurement Dielectric - Dielectric L
T Date Frequency Constant Conductivity, Constant Conductivity, | % dev er | % dev o
ype d (MHz) | o (S/m) | o (Sim)
er €r
2412 52.751 1.914 53.537 1.951 -1.49% | -1.95%
2450 52.700 1.950 53.464 1.988 -1.45% | -1.95%
5190 49.028 5.288 49.979 5.217 -1.94% | 1.33%
Aug. 22, 2016 5200 49.014 5.299 49.970 5.259 -1.95% | 0.76%
5230 48.974 5.334 49.919 5.263 -1.93% | 1.33%
5270 48.919 5.381 49.849 5.310 -1.90% | 1.32%
5300 48.879 5.416 49.793 5.348 -1.87% | 1.25%
5310 48.865 5.428 49.789 5.358 -1.89% | 1.29%
5510 48.594 5.661 49.702 5.695 -2.28% | -0.59%
5590 48.485 5.755 49.573 5.790 -2.24% | -0.61%
5600 48.471 5.766 49.562 5.801 -2.25% | -0.60%
Aug. 23, 2016 5670 48.376 5.848 49.484 5.882 -2.29% | -0.57%
Body 5755 48.261 5.947 47.547 5.884 1.48% 1.06%
5795 48.207 5.994 47.498 5.932 1.47% 1.04%
5800 48.200 6.000 47.477 5.933 1.50% 1.12%
2412 52.751 1.914 53.092 1.932 -0.65% | -0.94%
2450 52.700 1.950 53.004 1.969 -0.58% | -0.97%
5200 49.014 5.299 48.685 5.256 0.67% 0.82%
5230 48.974 5.334 48.619 5.287 0.72% 0.89%
Mar. 15, 2017 5300 48.879 5.416 48.703 5.407 0.36% 0.17%
5310 48.865 5.428 48.643 5.421 0.45% 0.13%
5510 48.594 5.661 49.289 5.638 -1.43% | 0.41%
5600 48.471 5.766 48.885 5.765 -0.85% | 0.02%
5755 48.261 5.947 49.281 5.832 211% | 1.94%
5800 48.200 6.000 49.032 6.095 -1.73% | -1.58%

Table 2. Dielectric Parameters of Tissue Simulant Fluid
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The composition of the body tissue simulating liquid:

Ingredient
Frequency Total
Mode Preventol
(MHz) DGMBE | Water Salt o Cellulose| Sugar | amount
2450 Body | 301.7ml | 698.3ml | — — — — | 1.0L(Kg)
Simulating Liquids for 5 GHz, Manufactured by SPEAG:

Ingredients Water Esters, Emulsifiers, Inhibitors Sodium and Salt

(% by weight) 60-80 20-40 0-1.5

Table 3. Recipes for Tissue Simulating Liquid
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1.10 Evaluation Procedures

The entire evaluation of the spatial peak values is performed within the
Post-processing engine (SEMCAD). The system always gives the maximum
values for the 1 g and 10 g cubes. The algorithm to find the cube with highest
averaged SAR is divided into the following stages:
1. The extraction of the measured data (grid and values) from the Zoom Scan.
2. The calculation of the SAR value at every measurement point based on all
stored data (A/D values and measurement parameters)
3. The generation of a high-resolution mesh within the measured volume
4. The interpolation of all measured values from the measurement grid to the
high-resolution grid
5. The extrapolation of the entire 3-D field distribution to the phantom surface
over the distance from sensor to surface
6. The calculation of the averaged SAR within masses of 1g and 10g.
The probe is calibrated at the center of the dipole sensors that is located 1 to
2.7mm away from the probe tip. During measurements, the probe stops shortly
above the phantom surface, depending on the probe and the surface detecting
system. Both distances are included as parameters in the probe configuration file.
The software always knows exactly how far away the measured point is from the
surface. As the probe cannot directly measure at the surface, the values between
the deepest measured point and the surface must be extrapolated. The angle
between the probe axis and the surface normal line is less than 30 degree.
In the Area Scan, the gradient of the interpolation function is evaluated to find all
the extreme of the SAR distribution. The uncertainty on the locations of the
extreme is less than 1/20 of the grid size. Only local maximum within —2 dB of the
global maximum are searched and passed for the Cube Scan measurement. In
the Cube Scan, the interpolation function is used to extrapolate the Peak SAR
from the lowest measurement points to the inner phantom surface (the
extrapolation distance). The uncertainty increases with the extrapolation distance.
To keep the uncertainty within 1% for the 1 g and 10 g cubes, the extrapolation
distance should not be larger than 5mm.
The maximum search is automatically performed after each area scan
measurement. It is based on splines in two or three dimensions. The procedure
can find the maximum for most SAR distributions even with relatively large grid
spacing. After the area scanning measurement, the probe is automatically moved
to a position at the interpolated maximum. The following scan can directly use this
position for reference, e.g., for a finer resolution grid or the cube evaluations. The
1g and 10g peak evaluations are only available for the predefined cube 7x7x7
scans. The routines are verified and optimized for the grid dimensions used in
these cube measurements.
The measured volume of 30x30x30mm contains about 30g of tissue.
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The first procedure is an extrapolation (incl. Boundary correction) to get the points
between the lowest measured plane and the surface. The next step uses 3D
interpolation to get all points within the measured volume. In the last step, a 1g
cube is placed numerically into the volume and its averaged SAR is calculated.
This cube is the moved around until the highest averaged SAR is found. If the
highest SAR is found at the edge of the measured volume, the system will issue a
warning: higher SAR values might be found outside of the measured volume. In
that case the cube measurement can be repeated, using the new interpolated
maximum as the center.

1.11 Probe Calibration Procedures

For the calibration of E-field probes in lossy liquids, an electric field with an
accurately known field strength must be produced within the measured liquid. For
standardization purposes it would be desirable if all measurements which are
necessary to assess the correct field strength would be traceable to standardized
measurement procedures. In the following two different calibration techniques are
summarized:

1.11.1 Transfer Calibration with Temperature Probes

In lossy liquids the specific absorption rate (SAR) is related both to the
electric field ( £) and the temperature gradient (67 /6t ) in the liquid.

sar=Z|ef =c 2L
Jo, ot
whereby o is the conductivity, p the density and c the heat capacity of the

liquid.

Hence, the electric field in lossy liquid can be measured indirectly by
measuring the temperature gradient in the liquid. Non-disturbing
temperature probes (optical probes or thermistor probes with resistive lines)
with high spatial resolution (<1-2 mm) and fast reaction time (<1 s) are
available and can be easily calibrated with high precision [1]. The setup
and the exciting source have no influence on the calibration; only the
relative positioning uncertainties of the standard temperature probe and the
E-field probe to be calibrated must be considered. However, several
problems limit the available accuracy of probe calibrations with
temperature probes:
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1.The temperature gradient is not directly measurable but must be
evaluated from temperature measurements at different time steps.
Special precaution is necessary to avoid measurement errors caused by
temperature gradients due to energy equalizing effects or convection
currents in the liquid. Such effects cannot be completely avoided, as the
measured field itself destroys the thermal equilibrium in the liquid. With a
careful setup these errors can be kept small.

2.The measured volume around the temperature probe is not well defined.
It is difficult to calculate the energy transfer from a surrounding gradient
temperature field into the probe. These effects must be considered,
since temperature probes are calibrated in liquid with homogeneous
temperatures. There is no traceable standard for temperature rise
measurements.

3.The calibration depends on the assessment of the specific density, the
heat capacity and the conductivity of the medium. While the specific
density and heat capacity can be measured accurately with
standardized procedures (~ 2% for c¢; much better for p) , there is no
standard for the measurement of the conductivity. Depending on the
method and liquid, the error can well exceed +5%.

4. Temperature rise measurements are not very sensitive and therefore are
often performed at a higher power level than the E-field measurements.
The nonlinearities in the system (e.g., power measurements, different
components, etc.) must be considered.

Considering these problems, the possible accuracy of the calibration of

E-field probes with temperature gradient measurements in a carefully

designed setup is about £10% (RSS) [2]. Recently, a setup which is a

combination of the waveguide techniques and the thermal measurements

was presented in [3]. The estimated uncertainty of the setup is £5% (RSS)
when the same liquid is used for the calibration and for actual
measurements and +7-9% (RSS) when not, which is in good agreement

with the estimates given in [2].

1.11.2 Calibration with Analytical Fields

In this method a technical setup is used in which the field can be calculated
analytically from measurements of other physical magnitudes (e.g., input
power). This corresponds to the standard field method for probe calibration
in air; however, there is no standard defined for fields in lossy liquids.
When using calculated fields in lossy liquids for probe calibration, several
points must be considered in the assessment of the uncertainty:
1.The setup must enable accurate determination of the incident power.
2.The accuracy of the calculated field strength will depend on the
assessment of the dielectric parameters of the liquid.
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3.Due to the small wavelength in liquids with high permittivity, even small
setups might be above the resonant cutoff frequencies. The field
distribution in the setup must be carefully checked for conformity with the
theoretical field distribution.
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1.12 Test Standards and Limits

According to FCC 47CFR §2.1093(d) The limits to be used for evaluation are

based generally on criteria published by the American National Standards

Institute (ANSI) for localized specific absorption rate (“SAR”) in Section 4.2 of

“IEEE Standard for Safety Levels with Respect to Human Exposure to Radio

Frequency Electromagnetic Fields, 3 kHz to 300 GHz,” ANSI/IEEE C95.1, By the

Institute of Electrical and Electronics Engineers, Inc., New York, New York 10017.

These criteria for SAR evaluation are similar to those recommended by the

National Council on Radiation Protection and Measurements (NCRP) in

“Biological Effects and Exposure Criteria for Radio frequency Electromagnetic

Fields,” NCRP Report No. 86, Section 17.4.5. Copyright NCRP, 1986, Bethesda,

Maryland 20814. SAR is a measure of the rate of energy absorption due to

exposure to an RF transmitting source. SAR values have been related to

threshold levels for potential biological hazards. The criteria to be used are
specified in paragraphs (d)(1) and (d)(2) of this section and shall apply for
portable devices transmitting in the frequency range from 100 kHz to 6 GHz.

Portable devices that transmit at frequencies above 6 GHz are to be evaluated in

terms of the MPE limits specified in § 1.1310 of this chapter. Measurements and

calculations to demonstrate compliance with MPE field strength or power density
limits for devices operating above 6 GHz should be made at a minimum distance
of 5 cm from the radiating source.

1. Limits for Occupational/Controlled exposure: 0.4 W/kg as averaged over the
whole-body and spatial peak SAR not exceeding 8 W/kg as averaged over
any 1 gram of tissue (defined as a tissue volume in the shape of a cube).
Exceptions are the hands, wrists, feet and ankles where the spatial peak
SAR shall not exceed 20 W/kg, as averaged over an 10 grams of tissue
(defined as a tissue volume in the shape of a cube).

2.  Occupational/Controlled limits apply when persons are exposed as a
consequence of their employment provided these persons are fully aware of
and exercise control over their exposure. Awareness of exposure can be
accomplished by use of warning labels or by specific training or education
through appropriate means, such as an RF safety program in a work
environment.

3. Limits for General Population/Uncontrolled exposure: 0.08 W/kg as
averaged over the whole-body and spatial peak SAR not exceeding 1.6
W/kg as averaged over any 1 gram of tissue (defined as a tissue volume in
the shape of a cube). Exceptions are the hands, wrists, feet and ankles
where the spatial peak SAR shall not exceed 4 W/kg, as averaged over any
10 grams of tissue (defined as a tissue volume in the shape of a cube).
General Population/Uncontrolled limits apply when the general public may
be exposed, or when persons that are exposed as a consequence of their
employment may not be fully aware of the potential for exposure or do not
exercise control over their exposure. Warning labels placed on consumer
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devices such as cellular telephones will not be sufficient reason to allow
these devices to be evaluated subject to limits for occupational/controlled
exposure in paragraph (d)(1) of this section. (Table 4.)

JiEailelce Controlled Environment
Human Exposure Environment Oceupational
General Population P
Spatial Peak SAR
(Brain) 1.60 mW/g 8.00 mW/g
Spatial Average SAR
(Whole Body) 0.08 mWi/g 0.40 mWi/g
Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 mWig 20.00 mWig

Table 4. RF exposure limits

Notes:
1. Uncontrolled environments are defined as locations where there is potential exposure of

individuals who have no knowledge or control of their potential exposure.

2. Controlled environments are defined as locations where there is potential exposure of
individuals who have knowledge of their potential exposure and can exercise control
over their exposure.
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2. Summary of Results

The data of 4F176 from the SAR report No.: E5/2016/80003
e Freq. |Max. Rated Avg. | Measured Averaged SAR over 1g Plot
Band Mode Position (mm) CH (MH(l) Power + Max. | Avg. Power | Scaling (W/kg) P
Tolerance (dBm) [ (dBm) Measured | Reported
b Back sdie 0 1 | 2412 15 1494 | 139% | o0.118 0.120 -
WLAN 2.45GHz
b Top side 0 1 | 2412 15 1494 | 139% | o0.154 0.156 | 33
HT40 | Back sdie 0 46 | 5230 12 1189 | 257% | 0296 0.304 -
HT40 | Topside 0 38 | 5190 12 1179 | 495% | 0753 0.790 -
WLAN 5.2GHz
HT40 | Topside 0 46 | 5230 12 1189 | 257% | 0820 0.841 | 34
HT40 | Top side* 0 46 | 5230 12 1189 | 257% | 0819 0.840 -
HT40 | Back sdie 0 62 | 5310 12 1183 | 3.99% | 0.304 0.316 -
HT40 | Topside 0 54 | 5270 12 1179 | 495% | 0.790 0.829 -
WLAN 5.3GHz
HT40 | Topside 0 62 | 5310 12 1183 | 399% | 0813 0845 | 35
HT40 | Top side* 0 62 | 5310 12 1183 | 399% | 0810 0.842 -
HT40 | Back sdie 0 | 118 5590 12 11.97 | 0.69% | 0.393 0.396 -
HT40 | Topside 0 | 102 s510 12 1196 | 093% | 1.170 1181 | 36
WLAN 5.6GHz HT40 | Top side* 0 | 102 5510 12 1196 | 093% | 1.160 1171 -
HT40 | Topside 0o | 118 5500 12 11.97 | 0.69% | 1.060 1.067 -
HT40 | Topside 0 | 134 s670 12 1179 | 495% | 0978 1.026 -
HT40 | Back sdie 0 | 159 | 5795 12 1142 [14.29%| 0.200 0.331 -
HT40 | Topside 0o |151] 5755 12 1131 [17.22%] 0.804 0942 | 37
WLAN 5.8GHz
HT40 | Top side* 0o |[151| 5755 12 1131 [17.22%| 0.800 0.938 -
HT40 | Topside 0 | 159 | 5795 12 1142 [1429%| 0778 0.889 -
* - repeated at the highest SAR measurement according to the KDB 865664 D01
Tested 4F1722 at the worst case position:
Distance Freq. |Max. Rated Avg. | Measured bl Sh ey o
Band Mode Position it CH (MH(;.) Power + Max. | Avg. Power | Scaling (W/kg) a0
Tolerance (dBm)|  (dBm) Measured | Reported
WLAN 2.45GHz b Top side 0 1 | 2412 15 1494 | 139% | 0.149 0.151 -
WLAN 5.2GHz HT40 | Topside 0 46 | 5230 12 1189 |257% | 0713 0.731 -
WLAN 5.3GHz HT40 | Top side 0 62 | 5310 12 1183 | 399% | 0732 0.761 -
WLAN 5.6GHz HT40 | Topside 0 | 102 s510 12 1196 | 093% | 1.070 1.080 -
WLAN 5.8GHz HT40 | Top side 0o |[151| 5755 12 131 [17.22%| o0.707 0.829 -

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Manufacturer Device Type Sendl Datg o !ast Datg i I
number calibration | calibration
Schmid & o E 3923  |Aug.27,2015|Aug.26,2016
Partner Dosmgtrlct:)E Field EX3DV4
Engineering AG robe 3938  |Nov.25,2016(Nov.24,2017
Schmid & D2450V2 727 Apr.19,2016 | Apr.18,2017
chmi _
Partner SysterSi VOa|IE|)dat|on Jan.26,2016|Jan.25,2017
Engineering AG P D5GHzV2| 1023
Jan.20,2017|Jan.19,2018
Schmid & i 1374 |Oct.23,2015|0Oct.22,2016
Partner DaItEal ac{‘qwlsmon DAE4
Engineering AG ectronics 1336 |Nov.22,2016|Nov.21,2017
Schmid & G 0
Partner Software 3/%2\;582 N/A n%?llgra:}ilfend n%?lllgri[ilfend
Engineering AG o 9 9
Schmid & N G
Partner Phantom SAM N/A Callbrat!on Callbratllon
\ ) not required | not required
Engineering AG
Jan.07,2016|Jan.06,2017
Agilent Network Analyzer | E5071C [MY46107530
Jan.20,2017|Jan.19,2018
, Dielectric Calibration | Calibration
Agilent Probe Kit 85070E  |MY44300677 not required | not required
Agilent | Duakdirectional | 275n  vag151242) Jul. 11,2016 | Jul. 10,2017
coupler
i MY50145142|Feb.19,2016|Feb.18,2017
Agilent gF S'grt‘a' N5181A
enerator MY50144143Mar.01,2017|Feb.28,2018
Jan.07,2016|Jan.06,2017
Agilent Power Meter E4417A |MY51410006
Jan.20,2017|Jan.19,2018

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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. Serial Date of last | Date of next
Manutacturer Device Type number calibration | calibration

Jan.07,2016|Jan.06,2017

MY51470001
Jan.20,2017(Jan.19,2018

Agilent Power Sensor E9301H

Jan.07,2016(Jan.06,2017

MY51470002
Jan.20,2017|Jan.19,2018
TECPEL |Digital thermometery DTM-303A| TP130078 |May.30,2016|May.29,2017

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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4. Measurements

Date: 2016/8/22
WLAN 802.11b_Body Top side_CH 1_Omm
Communication System: WLAN(2.4G); Frequency: 2412 MHz
Medium parameters used: f = 2412 MHz; 6 = 1.951 S/m; ¢, = 53.537; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(7.49, 7.49, 7.49); Calibrated: 2015/8/27;

« Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1374; Calibrated: 2015/10/23

« Phantom: Body

o« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x91x1): Interpolated grid: dx=12 mm, dy=12 mm
Maximum value of SAR (interpolated) = 0.279 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 5.806 V/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 0.477 W/kg
SAR(1 g) = 0.154 W/kg; SAR(10 g) = 0.091 W/kg
Maximum value of SAR (measured) = 0.344 W/kg
db

-3.09
-b.18
-9.26
-12.35
-15.44

0 dB = 0.344 W/kg = -4.63 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/8/22
WLAN 802.11 n(40M) 5.2G_Body _Top side_CH 46_0mm
Communication System: WLAN(5G); Frequency: 5230 MHz
Medium parameters used: f = 5230 MHz; 0 = 5.263 S/m; €, = 49.919; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4.68, 4.68, 4.68); Calibrated: 2015/8/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1374; Calibrated: 2015/10/23
Phantom: Body
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x241x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.67 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 5.894 V/m; Power Drift =-0.10 dB
Peak SAR (extrapolated) = 2.80 W/kg
SAR(1 g) = 0.820 W/kg; SAR(10 g) = 0.291 W/kg
Maximum value of SAR (measured) = 1.59 W/kg
dB

-h.42

-10.85
-16.27
-21.70
-27.12

0 dB = 1.59 W/kg = 2.01 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/8/22
WLAN 802.11 n(40M) 5.3G_Body_Top side_CH 62_0mm
Communication System: WLAN(5G); Frequency: 5310 MHz
Medium parameters used: f = 5310 MHz; o = 5.358 S/m; ¢, = 49.789; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4.56, 4.56, 4.56); Calibrated: 2015/8/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1374; Calibrated: 2015/10/23
Phantom: Body
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x101x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.57 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 5.879 V/m; Power Drift = 0.17 dB
Peak SAR (extrapolated) = 2.73 W/kg
SAR(1 g) = 0.813 W/kg; SAR(10 g) = 0.304 W/kg
Maximum value of SAR (measured) = 1.55 W/kg
dB

-3.97
-7.95
-11.92
-15.90
-19.87

0 dB = 1.55 W/kg = 1.90 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/8/23
WLAN 802.11n(40M) 5.6G_Body_Top side_CH 102_0mm
Communication System: WLAN(5G); Frequency: 5510 MHz
Medium parameters used: f = 5510 MHz; 0 = 5.695 S/m; €, = 49.702; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4.1, 4.1, 4.1); Calibrated: 2015/8/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1374; Calibrated: 2015/10/23
Phantom: Body
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x101x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.42 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 7.451 V/m; Power Drift = 0.15 dB
Peak SAR (extrapolated) = 4.31 W/kg
SAR(1 g) =1.17 W/kg; SAR(10 g) = 0.441 W/kg
Maximum value of SAR (measured) = 2.32 W/kg
dB

-3.74
-1.47
-11.21
-14.94
-18.68

0 dB = 2.32 W/kg = 3.66 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/8/23
WLAN 802.11n(40M) 5.8G_Body_Top side_CH 151_0mm
Communication System: WLAN(5G); Frequency: 5755 MHz
Medium parameters used: f = 5755 MHz; 0 = 5.884 S/m; €, = 47.547; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4.3, 4.3, 4.3); Calibrated: 2015/8/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1374; Calibrated: 2015/10/23
Phantom: Body
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x101x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.62 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 5.588 V/m; Power Drift = 0.06 dB
Peak SAR (extrapolated) = 3.04 W/kg
SAR(1 g) = 0.804 W/kg; SAR(10 g) = 0.294 W/kg
Maximum value of SAR (measured) = 1.59 W/kg
dB

-3.62
-7.24
-10.87
-14.49
-18.11

0 dB = 1.59 W/kg = 2.00 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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5. SAR System Performance Verification

Date: 2016/8/22
Dipole 2450 MHz_SN:727
Communication System: CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 1.988 S/m; €, = 53.464; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(7.49, 7.49, 7.49); Calibrated: 2015/8/27;

« Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn1374; Calibrated: 2015/10/23

o Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (81x101x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 19.5 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 91.61 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 25.7 W/kg
SAR(1 g) = 12.8 W/kg; SAR(10 g) = 6.04 W/kg
Maximum value of SAR (measured) = 19.2 W/kg
dB

-4.22
-8.44
-12.65
-16.87
-21.09

0dB = 19.2 W/kg = 12.84 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/8/22
Dipole 5200 MHz_SN:1023
Communication System: CW; Frequency: 5200 MHz
Medium parameters used: f = 5200 MHz; 0 = 5.259 S/m; €, = 49.97; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(4.68, 4.68, 4.68); Calibrated: 2015/8/27;

« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1374; Calibrated: 2015/10/23
Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 14.1 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 53.46 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 24.8 W/kg
SAR(1 g) =7.18 W/kg; SAR(10 g) = 1.98 W/kg
Maximum value of SAR (measured) = 13.9 W/kg
dB

-b.06

-12.12
1817
-24.23
-30.29

0 dB = 13.9 W/kg = 11.43 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/8/22
Dipole 5300 MHz_SN:1023
Communication System: CW; Frequency: 5300 MHz
Medium parameters used: f = 5300 MHz; o = 5.348 S/m; €, = 49.793; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(4.56, 4.56, 4.56); Calibrated: 2015/8/27;

« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1374; Calibrated: 2015/10/23
Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 16.4 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 54.93 V/m; Power Drift = -0.13 dB
Peak SAR (extrapolated) = 31.1 W/kg
SAR(1 g) = 7.44 W/kg; SAR(10 g) = 2.09 W/kg
Maximum value of SAR (measured) = 16.2 W/kg
dB

-7.19

-14.36
-21.57
-28.76
-35.95

0 dB = 16.2 W/kg = 12.09 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/8/23
Dipole 5600 MHz_SN:1023
Communication System: CW; Frequency: 5600 MHz
Medium parameters used: f = 5600 MHz; o = 5.801 S/m; ¢, = 49.562; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(4.1, 4.1, 4.1); Calibrated: 2015/8/27;

« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1374; Calibrated: 2015/10/23
Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 17.1 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 56.54 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 31.9 W/kg
SAR(1 g) =7.79 W/kg; SAR(10 g) = 2.19 W/kg
Maximum value of SAR (measured) = 16.7 W/kg
dB

-b.89

-13.76
-20.68
-2F.hT
-34.46

0 dB = 16.7 W/kg = 12.23 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/8/23
Dipole 5800 MHz_SN:1023
Communication System: CW; Frequency: 5800 MHz
Medium parameters used: f = 5800 MHz; o = 5.933 S/m; €, = 47.477; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(4.3, 4.3, 4.3); Calibrated: 2015/8/27;

« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1374; Calibrated: 2015/10/23
Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 17.1 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 55.36 V/m; Power Dirift = -0.07 dB
Peak SAR (extrapolated) = 33.0 W/kg
SAR(1 g) = 7.65 W/kg; SAR(10 g) = 2.17 W/kg
Maximum value of SAR (measured) = 16.4 W/kg
dB

-7.4b

-14.91
-22.37
-29.82
-37.26

0 dB = 16.4 W/kg = 12.14 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/3/15
Dipole 2450 MHz_SN:727
Communication System: CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 1.969 S/m; ¢, = 53.004; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(7.4, 7.4, 7.4); Calibrated: 2016/11/25;

« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (61x91x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 20.9 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 101.5 V/m; Power Dirift = -0.03 dB
Peak SAR (extrapolated) = 27.0 W/kg
SAR(1 g) = 12.6 W/kg; SAR(10 g) = 5.91 W/kg
Maximum value of SAR (measured) = 19.9 W/kg
dB

-4.47
-8.94
-13.42
-17.89
-22.36

0 dB =19.9 W/kg = 13.00 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/3/15
Dipole 5200 MHz_SN:1023
Communication System:, CW; Frequency: 5200 MHz
Medium parameters used: f = 5200 MHz; o = 5.256 S/m; ¢, = 48.685; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;

« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (51x51x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 15.2 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 58.28 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 30.8 W/kg
SAR(1 g) = 7.32 W/kg; SAR(10 g) = 2.06 W/kg
Maximum value of SAR (measured) = 15.5 W/kg
dB

-f.4%

-14.90
-22.36
-29.81
-37.26

0 dB = 15.5 W/kg = 11.91 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/3/15
Dipole 5300 MHz_SN:1023
Communication System: CW; Frequency: 5300 MHz
Medium parameters used: f = 5300 MHz; o = 5.407 S/m; ¢, = 48.703; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;

« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 16.5 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 56.41 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 31.9 W/kg
SAR(1 g) = 7.59 W/kg; SAR(10 g) = 2.16 W/kg
Maximum value of SAR (measured) = 15.1 W/kg
dB

-8.46

-16.92
-25.38
-33.64
-42.30

0 dB = 15.1 W/kg = 11.80 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/3/15
Dipole 5600 MHz_SN:1023
Communication System: CW; Frequency: 5600 MHz
Medium parameters used: f = 5600 MHz; o = 5.765 S/m; ¢, = 48.885; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(3.83, 3.83, 3.83); Calibrated: 2016/11/25;

« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 18.6 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 60.83 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 38.1 W/kg
SAR(1 g) =8.11 W/kg; SAR(10 g) = 2.28 W/kg
Maximum value of SAR (measured) = 18.0 W/kg
dB

-10.00
-20.00
-30.00
-40.00
-h0.00

0 dB = 18.0 W/kg = 12.55 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/3/15
Dipole 5800 MHz_SN:1023
Communication System: CW; Frequency: 5800 MHz
Medium parameters used: f = 5800 MHz; o = 6.095 S/m; ¢, = 49.032; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(4.02, 4.02, 4.02); Calibrated: 2016/11/25;

« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 16.8 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 55.65 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 34.8 W/kg
SAR(1 g) =7.71 W/kg; SAR(10 g) = 2.11 W/kg
Maximum value of SAR (measured) = 16.2 W/kg
dB

-6.41

-12.82
-19.23
-25.64
-32.05

0 dB=16.2 W/kg = 12.10 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Calibration Laboratory of A
s S e 5 bl

Sohmid & Partner S il i gl

Enginesiing AG i Sarsizia sy ol s s
Zaugheinetrisen 43, BO0S Turch wilnatiio ‘5;:%}? Swins Cammbion Sarviss

EL L

Aounmiisd by 1l Swias Anaegiannn Sening (5A5) Accredamion Na: SCE 0V0DR
The Swmn Accredimtion Bervies |8 onn of ths signefones o the E&
Miiisnierni Agreamant i thi mcogaition of calibration ool e
Glossary
DaE data acquisition electronics
Conneclor angle  information ussd In DASY system ta dllgn probe sensar X 1o the robot

caardinate system.

Methods Applied and Interpretation of Parametars
* DG Voltage Measurement: Calibrafion Factor assessed for use in DASY ayatem by
comparisan With a calirated Insirument treceable to nalional standards, The figura given
ebrresponds fo the full scala rangs of Ihe voltmeter in the respestive range,

= Coamneclor angle: The angle of the connedlor is assessed measuning Ihe angle
mechariczily by a ool nsened. Uncenalnty s not faglinsd.

=  Tha following paramelars as dacumented in the Appendlx Gontain technmal infarmafion asa
resylt from the perormance test and feguire rin Uncerainty,
« OO Voltage Measuramenl Linaarily: Verliication of the Linearity at «10% and - 10% of

the nominal cafibmafion voliage. Iniuence of offsel voltaoe i ncluded in this
maasurament.

= Common mode sensilialy: Infience of & positive or negative camman made vollage an
the differantial measuramant.

+ Channel separafion; inflience of & voltage on the nelghbor channels not subjact io an
inpul voltzgs

s AD Comvaner Values with inpuls snaned: VYaluas on the intarnal AD convarar
aorrasponding to seno Inpul vollzge

o nput Offset Measwement Cutpul vollags and siatlstical resulls aver & large number of
e yoltage measuremants,

*  npid Ofset Current Typical value for information; Masimum channs input offsaet
currant, nol eonsdadng Ihe mpul resistancea,

o Input resiztance; Typcal value for information: DAE input reslstance at the cannedbi,
durning mema| aum-Faraing and ounng meEsuremem

& Low Hattery Alarm Vollage: Typleal valus lor inlermabon, Below thiz vollage, & batisry
alarm signal Iz genaraled,

s Powar consdrmption: Typlcal value for inlormation. Supply cusrenls In various oparaling
modes.

Corrtefrezba Moi DAES-] 374 001§ Paped of &
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DC Voltage Measurement
AT - Gonvertar Regsalution nominal
High Fange: LS8 = [: R [TLU fuil range = -100,., 4300 my
Lo Fanges 1LSE = BNV, full range = <1, 43V

DASY measuiamant parwmetems: Auto Zem Time: 3 sea; Measuring bee: S sea

Calibration Faciors x ¥ z
High Range AOESIT 2 0.0 [k=2) | 403.842 £ 0.02% (k=2) | 404121 £ 0.00% (knd)
Low Range A.BE111 2 1.50% (k=2 | 3.BE836 + 1.60% (c=¥) | 396536 + 1,50% (k=2)
Connector Angle
|wammhmuuhmsvmm 410*+1°

Cectificate Ma: DAE4-1374_0c1 6

Paga3cl5
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Appendix (Additional assessments outside the seope of SCS0108)
1. DC Veltage Linsarity

High Rangs Reading (u¥) Ditfarance (V) Error (%]
Channel X + It 20003308 =0.21 =0.00
Chanmel X + Input 20006.43 225 i
Channel X - It =20003.08 209 0.0
Channel ¥ + Input 20003%3,11 -0.07 0.0
Channel ¥ + Input 20001.24 2,5 -0
Channal ¥ - Input -20006,12 -0.87 .00
Channel Z + Inpast 20003268 <038 =000
Channal Z + Input 2000171 235 -0
Channal X - Input 20007 04 -1.72 a.m
Low Range Resting (pV) Difference (pv) Errar (%)
Channel X + Input 200072 010 .00
Channgl X + Inpat 200,80 .07 0.04
Channel X = Input -198.32 0.e9 .50
Channel Y + Input 200054 .00 000
Channel ¥ & Input 19987 0,82 .41
Channel ¥ - Input 199 62 051 0.28
Channel Z + Input 2000.72 0.1 0,01
Channel Z + Input 195,48 111 -0.56
Channel Z = Input 200,66 113 0.57
2, Common mode sensitivity
DASY measunemenl parameatans: Auta Zera Time: 2 sec; Maasuring time: 3 sec
Common mmaode High Range Low Ranga
Input Vahage {mV) Average Reading (pv) Average Reading (V)

Chanmal X 200 6.35 a.87

=200 221 - 56
Channel ¥ 200 713 [ER=1

= 210 E.F- ] .73
Channel Z 200 B.37 6,35

- 200 8,60 -B.25

2. Channel separation
DASY measurement paramabars: Auts Zerg Time: 3 S8 Meuur'ﬂ lime: 3 ses

Input Yoliage (mV) | Channel X [uV) | Channel ¥ (V) | Channel Z V)
Chanmnel X 200 - =202 -1.56
Channal ¥ 200 L] - -1.06
Channel Z 200 11.09 1.56
Certilicate Ma: DAE4-1374_0c15 Fage 4ol 5
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4. AD-Converter Values with inputs sharted

DAEY measurament parsmalsn: Auto Zero Time: 5 sec: Measuring Bme: 3 sec

High Range (LS8 Low Range (LSE)
Channel X 15850 15857
Channad ¥ 18186 16762
Channel Z 16101 16123

5. Input Offset Measurement
DASY massurement parameters: Auss Zora Time: 3 sec; Massuring fime: 2 sec

nput 100
. Sid. Deviation
Average (uv) miin. Offset (V) | max, Oifsat (uV) V)
Channel X a.a81 Bl ] 1.64 0,44
Channel ¥ -0.47 213 .46 039
Chanmnel 2 058 | 172 0,54 0.1 '

6. Input Offset Current
Maminal Inpul circuitry oflset cumment on all channels: <2514

7. Input Resistance (Typical vakes for infarmation)

Zaroing (kOhm) Measuring (MOhm)
Channel X 200 o0 . T
Chanpal ¥ fiaa ] 200

Channel Z Eat )] 200

. Low Battery Alarm Voltage (Typical values for nformation)

Typical values Alarm Lewal (WDC)
Supply [+ Vee) +T8
Supply - Vec) ]

9. Power Consumption (Tvplcal values for informesion)

Typieal valuss Switehed off (mA) | Stand by (mA) | Tranemiting (ma)
Supply [+ Ves) +0.01 +8 14
Supply (- Voe) —0.i A -

Carithcale Moo OEL-1374_Oct1S Page Scf 5
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Calibration procedure for the data acquisition slecironics (DAE)

Caflnmton date: Mowember 22, 2048
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UL
o R § S
Servioe sulswe o el
Englnearing AG i = c Servizio avizrern o e
Zrughmusstranne 41, A004 Lurichk, SwErmrisrd -%"-!---"T':.'Mh’ s Hwpes Calibration Sesvice
Berradie iy e St Antresiaton Sevkea (EA) Aoaorediaben Mo.! SCS 0108
Tre Swose Acoreditatéon Ssrvics i@ ops of Theslgnaiories fo the C&
uRitetoral & for the anition ol or Tortilinates
Glossary
CAE dala sogltsilion eleclionics

Connector angle  Infarmiation used in CASY systam 1o alan probe senzer X o the robiot
coordinats systaim,

Megthods Applled and Interpretation of Parameters
s [0 Valrage Measuremenr: Calibrafion Factor assessed for use m DASY syatem oy
comparnison with & callbrsted nstfument Traceanbe o national standarda. The figira given
comasponds to the Iull scale range of tha volimeler In tha respective ranga.

s Connector ange: The angle of the connector is assessed measuring the angle
machanically by & tool insertied, Uncertainty is not required.

= The following parameters as documentad in the Appendix contain technical information ae =
regult from the performance test and requirs no uncertainty,

« DO Voitage Measurarmean! Lineanly: Varfication of the Linearify af + 10% and -10% of
the maminal calibralion voltage, Influence of offsel volizges s ncluded ip this
MEASUrement

« Comman mods sansdly: Influencs of a pesitlve or negative comman moade voitage on
the difterantial reasumamant.

& Channel separation Influencs of A voltags =n (ke nejghbar chamnels nol subject taan
Input voblage,

s AD Converter Values with inouls sfhoned? Values on the intemal AD converter
coresponding fo zeme input voltage

& inpui Offsal Measurament Oulpdt voltage and statisticel results over 8 large number ol
zang Yollsge measulaments,

= Input Offzal Current Typical velus for imtarmeation; Maximum ehannal input offset
cUrrent; not considsring the input resistance.

s |npul resrslance: Typlieal value for Information: DAE input resistarce al lbe conneclos
during Internal aule-zeroing and during measarement

a  Law Batfery Alamm Voltage: Typical valug lor inlafmation. Below this voltage, & battary
alarm signal is genarated,

= Fower consumpation: Typical value lor information, Suppiy cuments in varjols cparaling
mnoes:

Cenififare (40" DAF4-153E NowlE Pagm & & §
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-NERY, 300w
3y
DASY measurmant parsrmese. Auls Zore Tene: 3 ass; Mesawing Bme: 3 s

Calibration Foolors

X

¥

4

_l-hgh Range

w03 352 0 B0A% (k=)

S03EI5 ¢ O0.085%, (k=2)

A3, 127 + 0.02% (k==

Low Range

HA5216 = 1.50% (k=2

JBETIH £ 1.50% th=2)

JA9680 + 1.50% (k=2]

Connector Angle

| Conmacior Anghke ko be us&cnnnsw';g.\_:g}al

G rtticate ho: DoEA=1 238 MNovi
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Appendix (Additional assessments outside the seope of SCS0104)
1. DC Voltage Linsarity

| High Rangs Reading (W) | Ditferance juv) | Error (%)

|Channet® 4 Input |06 24 098 ' 0.0
Channed X+ Inpud 20001 25 04 .0
Charnsl - It 19999 E1 135 a.01
Ehannel ¥ + Irput TEEIEE 7 HE 0.0
Charnel ¥ + 1Fpul BOD00 88 REE 0,00
Channel ¥ « Impust | A A.77 3.1
Charnel ¥ + Input | oaper.ad 149 0.0
Chennel T+ Input FaI5EAE TH ABE 4,0
Chasmal Z < Input 20000.24 3,18 0,01
Low Range Reading (V] Diftarencs 1] Efror (%)
Chemnal § = Input 2001 87 L [0,
Channel X « Input 30128 ol 4106
Channal X - Input 1MRET 1 _{s-.-u-l D02
Channel ¥ < Input 200734 00 000
Channsl¥ -+ Mpul 201 35 0.8 e
Channel ¥ - input 19877 nE2 0.1
Channel 2 + Ingul 200130 n.io L
ChannelZ - inpa 20072 0,7 136
ChanneiZ =i 154 17 ATh L]

2. Commen mode sensitivity
DASY measurement parametens: Auio Zam Tme 3 sed; Mdasiiing el 3 e

| Cammon made High Fange I Low Range
| Inpul Voltzge (m¥] Aovaiais Reading (W) Average Reading (uV)
Chann=l X 200 34 5.6
- 2(K B ] 531
Channal ¥ 2] -1.23 =373
LT aTi 23l
Channel T 2K oy 21,36
- 200 23 i 24 A4

3. Channel separation
DAY messurerment paramatars: Suto Zar Time: 3 seo; Monsunng tine: 3 san

npit Vottage (m) | Channel ¥ (V) | Chanmnsl ¥ (@) Channel Z [uV}
Channed & feuilu] = 647 “1eF
Channed ¥ 200 747 |. 672 |
Channed 2 @0 784 5.95 | |
Carifesin bl DASL- 1338 Navik Fage 4 of &
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4, AD-Converter Values with inputs shorted

DG Y rmas i tent paramebsns: Aulo Jen Tine 5 ssc Meesarng line. 3 sec
High Rangn (L58) Low Range (LSE)
Channe ¥ | SEE0 15a61
Chanmel ¥ 15208 1885
Channel 2 15655 16173

5. Input Offsal Measurament

[ASY measurament parer=stens: Auit Zero Time: 3 sec, Measwing bme: 3 sec

it 1 OMEL
Aversga (V] | min Offset () | mew Offst vy | S m}"*""
Chanmeal X -0 26 =107 nar i
Chanmnal ¥ 022 — -8z .62 ad
Chanmvel 2 -0LEY 173 p23 Q3E
&, Inpul Offset Curreni
Flomiral pue eicuiry offsst curen on all chames <25t
7. Input Resistance (Tysica valuse lo (rtormisan)
Taralng (kham) Measwring (MORm)
Chanmal X 20k 200
Channs] ¥ 200 200
Channel I ean 206
B. Low Battery Alsrm Voltage [Typial values lar intiinalicd)
Typdeal values Admrm Lavel (VD)
Supgly |+ Viee) +7.8
Supply |- Vee) 16
8. Power Consumption [Typical walues lor ifthar mation)
Typical vaises Swlichad Mr{mﬂ4_§lmdh imAl | Transmitting (md) |
Supply {+ Vee) | Tiki] | +h -14 |
| Bupply (- Vi) L | E | 4 |
Caridicalm Mo DASA-1 336 _MoviE Fainge S of £
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Techniques®, Junm 20135
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EXIOA — BIIEES August 37, 2015

Probe EX3DV4

SN:3923

Manufactured:  March 8, 2013
Calibrated: August 27, 2015

Calibrated for DASY/EASY Systems
[Haba: non-compafible with DASY2 sysieml)

Cerificale Mo EX33803_Aug 15 Paga d.of 11
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EX30N4- SM:a822 August 27, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3923

Basic Calibration Parameters

“Sensor X Sensar ¥ Sanaor T o (k=
Mo Qi vim) 0.57 0.48 0.47 + 101 %
DCP {mv]" 1035 96.4 1013
Modulation Calibration Parameters
i3 Communication System Mame A B [ [ VR Une= |
N dB | dBauy dB my 1k=2]
a =1 X 0.0 i 1.0 000 | 1508 | 233%
¥ | oo [ 1.0 156.8
| ap 00 1.0 5T

muftiolied tb!:#mmmm"t? iy kuﬁ'zl'ﬂ"l i alntad 25 mdendaid uncertainty of messurament
rage factor k=2, which for a normal distribut .
probability of appraximately 95%. r 15 on correspands fo & coverage

"lhuumum!?zmmﬂnmumemmmeamu
: umcainty el ruined
Limhﬂrhml'-du-qhmn fhom Fnoar | da g andliis d e | v i of The

't | CJ

Cerlificate: Mo; EX3-3523_sug15 Page dof 11

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
2 Ve R lF*ﬁéfﬂﬁ%J [EEapil] a:ﬁi/ﬁﬁ,p?? > [l Eﬁl'*‘%fﬁ[@l&l T o iﬁfﬁfﬁﬂ j"f‘ll?i?l?fl TF ffm’fﬂﬁl

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : E5/2016/80003A-01
Page: 62 of 118
Issue Date : Mar. 21, 2017

EX30VE= ShEFA23 August 27, 3015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3923

Calibration Parameter Determined in Head Tissue Simulating Media

_If_mﬂ:]‘ P‘m_ w ConeF X | ConvE¥ | ConvFZ | Alpha® I:‘{mﬂ]u E
50 41.8 .48 10,66 10064 10,68 .34 1.00 +120%
[F ] 41.5 0.90 10,45 1045 1045 042 | 080 | +120%
BOD 415 0.97 10,07 1007 10,07 0.35 100 | +120%
1750 4001 1.87 (¥4 a.71 B.71 0.19 112 | #120%
1800 4010 1.40 B3 H.43 8.43 0.38 080 | +120%
2000 .0 1.49 B4g 8,48 448 0.5 Q.30 +120%

| 2300 385 167 B.05 4.05 8.08 0.6 080 | +120%
2450 39.2 1.80 757 757 7.5T 0.40 080 | £120%
2600 32.0 1,86 745 TS 745 0.39 080 | £120%
5250 354 4.71 522 £.23 522 035 188 | +931%
5300 359 4.7 5.08 5.08 5.08 036 180 | 2131%
SE00 35.5 5.07 478 4.78 4.78 040 180 | 2931 %
5750 354 522 £.81 481 4,81 04D 1.80 £13.1% |

© Frequincy valdily absve 200 MHE of £ 1N“‘knﬂrwphllu’ﬂ.ﬂ5?ﬂ.4m‘dﬂﬂwhﬂﬂqt!l,dﬂihrﬂutm 1 & 539 WHE The
wncarininty @ |ha RES of the Comed! By at ond thi y Fo e bard. Fragusncy validity
bebos 300 MHz /s 2 10, 25, 40, 511 and 0 MHe for Conv nesesements ol 10, 04, 128, 150 and 220 MHz respeciely. Ahowa 5§ OHz mageancy
ﬂmh-mﬂmwum

l‘whh':h‘ﬂrhﬂdmwuﬂnﬂmummut1ﬂuliudwnmr_mham-hdln
wiicrutid AT viakiict. A fraquencies above 3 Gz the valdty of lsaue iers f and o i el b5t 5%, The uncedsinty isdhe RS5 ol
pmmmmmwmmm
AlghaTasih am U] SPEAS Iheal 15 Poim g desabion ded b5 s L iy it aftar
mlﬂlm*1immm£mmmtﬁur betwszon 3-8 GHr at disfa han Bal iha
ke RNy oy muh'm' pnbnia
Gerilicate N EXI-3023_Aug1S Pape 5 af 11
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BB Sh-REd August 27, Z015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3923

Calibration Parameter Determined in Body Tissue Simulating Madia

|1 [WHg) ﬁm-f wi';_:-}% ComEX | CorvFY | ComvFZ | Alphe® _ufﬁ' ::::l
TH 05,5 0,56 10.50 1050 10,50 043 086 120 %
835 55.2 087 1048 1048 104G 0 1.42 & 120
900 55.0 1.05 10,33 10,33 1033 020 1.08 +12.0 %
1760 B34 1.49 Bl 240 8.40 039 {87 + 120 %
1500 5.3 1.52 811 a.11 811 041 0.&D + 120 %
2000 B53.3 1.62 a3 831 8.3 08 1.02 120 %
2300 52.8 1.81 7.60 T.50 .00 020 .91 £12.0 %
2450 2.7 155 ¥.63 T.63 7.63 028 080 4120
2000 5.6 216 T.48 749 7.9 025 0.95 +120% |
E250 48,5 E.38 4,68 4,58 469 | 040 | 190 | +134%
5300 d8.8 5.42 456 4.58 466 | 040 190 | £131%
GO0 48,5 LT 210 4.10 4.0 045 1.80 + 131 %
B750 48.3 6,054 4,30 &30 4,730 A4S 1.90 131 %

:mmmm“dt1mﬂﬁmmﬁ'mﬂ4wﬂwimm2hmi B reslriednd 1o & 50 MHE, The
witnruingy i e REE of e SoiF oncerlendy ot colioration frequency sad the uncersinty (o e ingicat=d band. Fesquency validity
Eelom 300 PAHE i + 10, T5, 40, 50 and 70 MHz for Connf assesaments ai 24, 64, 128, 150 and 220 MHz raspecivaly, sboss 5 GHE egqusncy
ﬂlﬂ-mhwht"ﬂhﬁ
¥ A gy e bbow 3 GHe, e viichly of ldns A il ) s d10 & 10% i kquad corpesealion formula is applied o
winkawrsd SAR vahais, Al requencies above 3 35z, he vabdily of lssue parameters [cord o] Isresiicisd fo £ 5%, The uncertoiniy & the RSS o
Fmﬁmmmmmmum

that the ni iaticen dus to the b tary affuc: sftar

d during SPEAG
always loss than = 1% for tequoncies bolos 3 GHz ond bolows = nmmmwumunmnmwmmhnﬂmmm
diamatar T 1ha baundary.
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EXADVd- 3M:3923 Jusgust 2F, AHE

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Wavegulde: R22)
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Uncertainty of Frequency Responss of E-fleld: £ 5.3% (k=1)
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Ex3aDvd~ EM:3823 Aufusl 27, Jos

Receiving Pattern (¢), 3 =0°
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Uncertainty of Axial Isotropy Assassmant: * 0LE% [k=2)

Canfcata Moo EX3-3933_Aupis Fapga 6 of 11

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
2 Ve R lF*ﬁéfﬂﬁ%J @%‘Zﬁﬂ%ﬂ%ﬁh Fif TﬁJEﬁL’*ﬁfﬁh@ fﬂfﬁ’%‘« o iﬁéfﬁfﬁiﬁ 2 FIJEF‘;F'I?:"FI‘ > F‘ﬁﬂl’ﬁﬁ@i o

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : E5/2016/80003A-01
Page: 66 of 118
Issue Date : Mar. 21, 2017

EX IO ;303 w a7, 55

Dynamic Range f(SAR.aq)
{TEM cell , fomm 1900 MHz)
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Uncartainty of Linaarity Assessment! +0.6% (k=2)
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Conversion Factor Assessment
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Deviation from Isotropy in Liquid
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Uncerialnty of Spherical lsolropy Assesament: + 2.6% [k=2)

Corsfi=in Ne B33 3623 Augls

Page 1001 11

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
[Py R l%ﬁ%ﬁi SRR B IR, E 90 iﬁéfﬁﬁf{i‘¢ i 'Frl?‘iF‘l?‘Fl' ’ TF'ﬁﬂl’ﬁFiﬁﬂi °

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : E5/2016/80003A-01
Page: 68 of 118
Issue Date : Mar. 21, 2017

EXIDVI— SN:3033 August 27, 2005

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3923

Other Probe Parameters
Sensor Amangemant Tnangular
Connecar Angle {7 123
Mechanical Surace Deteclion Mode enabled
Cplical Suface Detection Mode disabled
Probe Cwarall Lengih 357 mm
Probe Bady Diameter 10 mm
Tip Length 3
Tip Diametar 25 mm
Prode Tip 1o Sensor X Calibration Point 1 i
Probe Tip o Sensar ¥ Calloration Foint Tmm
Probe Tip i Sensor Z Calibralion Point 1 mm
Recommended Measursment Distance from Surface 1.4 mm
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Basic Calibration Parameters
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3938

Calibration Parameter Determined in Head Tissue Simulating Media
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3938

Callbration Parameter Determined in Body Tissue Simulating Media
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Frequency Response of E-Field
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7. Uncertainty Budget

Measurement Uncertainty evaluation template for DUT SAR test (3-6G)

A c D e f g h=c*f/e i=c*g/e k

Source of Uncertainty Tolerange/ Probabilit Div Div Value |ci (1g) ci (109) Standarld Standarld vi, or Veff
Uncertainty y uncertainty |uncertainty

Measurement system

Probe calibration 6.55% N 1 1 1 1 6.55% 6.55% s

Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% ©

Isotropy, 9.60%| R 3 1.732 1 1 5.54% 554%|

Hemispherical

Modulation Response 2.40% R J/3 1.732 1 1 1.40% 1.40% oo

Boundary Effect 1.00% R V3 1.732 1 1 0.58% 0.58% ©

Linearity 4.70% R V3 1.732 1 1 2.711% 2.71% ©

Detection Limits 1.00% R V3 1.732 1 1 0.58% 0.58% ©

Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% o

Response time 0.80% R V3 1.732 1 1 0.46% 0.46% o

Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% w

Measurement drift 1.75%| R 3 1.732 1 1 1.01% 1.01%|

(class A evaluat(qn)

?gsimb'e”‘ condition - 3.00%| R V3 1.732 1 1 1.73% 173%|

RF ambient conditions - | 5 50| R 3 1.732 1 1 1.73% 173%|

reflections

Probe positioner 0.40%| R V3 1.732 1 1 0.23% 0.23%| o

Mechanical restrictions

Probe Positioning with 2.90%| R V3 1.732 1 1 1.67% 167%| =

Irespect to phantom

Post-processing 1.00% R V3 1.732 1 1 0.58% 0.58% w

Max SAR Eval 1.00% R V3 1.732 1 1 0.58% 0.58% ©

Test Sample related

Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| M-1

Device Holder 3.60%| N 1 1 1 1 3.60% 3.60%| M-1

Uncertainty

Drift of output power 5.00% R V3 1.732 1 1 2.89% 2.89% w

Phantom and Setup

Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% w

Liquid permittivity 2.20%| N 1 1 0.64 0.43 1.47% 0.98%| M

(mea.)

Liquid Conductivity 1.94%| N 1 1 06 049 1.16% 0.95%| M

(mea.)

Combined standard RSS 11.86%|  11.79%

uncertainty

Expant uncertainty o o

(95% confidence 23.73% 23.57%

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Measurement Uncertainty evaluation template for DUT SAR test (0.3-3G)

A c D e f g h=c*f/e i=c*g/e k
Source of Uncertainty | 1olerance/ |Probabilit)  ny iy vae [ci(1g)  |ci(og) |Standard - |Standard oy
Uncertainty y uncertainty _|uncertainty

Measurement system

Probe calibration 6.00% N 1 1 1 1 6.00% 6.00% o
Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% 3
Isotropy, o, 5 o
Hemispherical 9.60% R v/ 3 1.732 1 1 5.54% 5.54% S
Modulation Response 2.40% R V3 1.732 1 1 1.40% 1.40% o
Boundary Effect 1.00% R /3 1.732 1 1 0.58% 0.58% oo
Linearity 4.70% R V3 1.732 1 1 2.71% 2.71% oo
Detection Limits 1.00% R V3 1.732 1 1 0.58% 0.58% oo
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% oo
Response time 0.80% R V3 1.732 1 1 0.46% 0.46% oo
Integration Time 2.60% R v/ 3 1.732 1 1 1.50% 1.50% )
Measurement drift 1.75%| R /3 1.732 1 1 1.01% 1.01%| oo
class A evaluat(qn)

E;Saemb'e”‘ condition - 3.00%| R /3 1.732 1 1 1.73% 1.73%| oo
RF ambient conditions - 3.00%| R /3 1.732 1 1 1.73% 1.73%| o
reflections

Probe positioner 0.40%| R /3 1.732 1 1 0.23% 0.23%| o
Mechanical restrictions

Probe Positioning with 290%| R /3 1.732 1 1 1.67% 167%| oo
respect to phantom

Post-processing 1.00% R V3 1.732 1 1 0.58% 0.58% oo
Max SAR Eval 1.00% R v/ 3 1.732 1 1 0.58% 0.58% o

Test Sample related

Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| M-1
Device Holder 3.60%| N 1 1 1 1 3.60% 3.60%| M-1
Uncertainty

Drift of output power 5.00% R /3 1.732 1 1 2.89% 2.89% oo
Phantom and Setup

Phantom Uncertainty 4.00% R /3 1.732 1 1 2.31% 2.31% co
Liquid permittivity 1.49%| N 1 1 0.64 0.43 0.95% 0.64%| M
(mea.)

Liquid Gonductivity 1.95%| N 1 1 06 049 147% 0.96%| M
(mea.)

Combined standard RSS 11.529%|  11.47%
uncertainty

Expant uncertainty o o

(95% confidence 23.08% 22.93%

Unless otherwise stated the results shown in this test report refer only to the sampl tested and such sample(s) are retained for 90 days only.
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8. Phantom Description
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9. System Validation from Original
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Calibration Laboratory of 3.&'5{'1'."}’1, o= P T e—
Schmid & Parner e lfoﬁf ¢ Swviow adesn dhamonnage
Engineering AG e i Servizio evizzeo di tareiling
g vsirgwen 3. JOBA Duiriok, StEwrioetl T f_::;ﬁ_l{- B Ewizs Cammben Saniies
Ao by B Sriss oo linion Seveoy |S45| dsspuilimiien ja: SCE 0108

The Evelas Acereciation Bervlee & ons ol Lha signalesies o |ha EA
Wil e e (o i recogniis ol calEwmson oriifcnisg

Glossary:

TEL tissue simulating ligquid

ConvF sensitivity in TSL  NORM xy.2
WA riol applicable or nol measured

Calibration is Performed According to the Following Standards:

g] |EEE Std 1628-201 3, "IEEE Recommendead Practice for Del:a'n'nining the Peak Spaiial-
Avaraged Spectllc Absomption Bala (SARY In e Human Head lrom Wieless
Commiuilcations Devices: Maazurement Technlgues”, June 2013

by |EC 62200-1, "Procadure to measure the Specific Absorption Rate (SAR) for hand-hakd
devices used in close praximity 1o the sar (frequancy range of 300 MHz 10 3 GHz)
Febrssary 2005

g} IEC 62208-2, "Procedure o delarmine the Spacific Absorption Rate (SAR) lor wireless
communication devices used in cloge proximity o the human body (freguancy range of 30
MHz to 6 GHz)", March 2010

i} KOS 865664, "SAR Measuwement Requirements for 100 MHz to § GHz"

Additional Documentation:
g} DASYAS System Handbook

Methods Applied and Inlerpratation of Paramaters:

= Moasurement Conditions; Further details are available Trom the Vabdation Reporl at the end
of the cerificate. All figures statad ip the cerilicate are vValkl al tha Ireéguancy Indlcated.

s« Antapna Faramelers with TSL The dipole i mounted with the spacer to position its Teed
polnt axactly below the center marking of 1he fiat phantom sacfion, with tha ams onented
parallel io the body axig.

« Faed Point impedance and Aefuin Loss: These parameters are measured with the dipole
positionsd under Ihe liquid lilled phantom, The impedance stated is transtarmen from the
meazuemeant at ihe SMA connector to the feed point. The Returm Loss ensures low
reflected power, No uncertainty required.

o Elzcirical Dafay; One-way delay belwean the SMA connector and the antenna fesd point,
T unearainty reguined,

SAR megsured; SAR measured al the slated antenna inpul power,
BAR normalized SAR as measured, nommalized fo 2n mpit paver of 1 W &t the anlennz
CONNBotoT

«  SAR for noming! TSL parameters: The measurad TSL parameters are uged tw calcuiale ha

nominal SAR result.

The reporied unceriainky of measureme Nt is sizted ag the standard uncertainty of maasuramant
mutiplled by the covarage factor k=2, whief for & norme| distribution cofresponds io a coverage
prababEity of approximatedy 95%:.

Cantificake Mol D2450V2.TE7_ApriE Bagn 3 gFd
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DASY syatem configuration, &8 far 85 not given on page 1.
DASY Varsion DASYE WE2.B.B |
Extrapalation Advanced Extrapclation '
Phantom odiular Fiat Phansom |
Distanca Dipoala Cantar - TSL 10 mim wilh Spacer
Zoom Scan Resolufion dx, dy, dr =5
Freguency 2450 MHz +1 MHz
Head TSL parameters
The faliowing parsmetes and calculations wera spplied.
I
Temperaturns Permittivity Conduativity
Marinal Hesd TSL paramelers 220°C a2 180 mhoim
Measured Head TSL paramelers (220 +02)°C 40.0+8 % 1.3 mha'm £ 6%
Head TSL temperature change during test = 0.6 " mua
SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head T3L Gonditian
SAR maasured 250 i inpul power 1228 Wikg
S4R for nominal Hoad TSL parameters narmakzed fo 1TW 510 Wikg = 17.0 % (k=Z)
SAR avaraged over 10 cm? (10 g) of Head TSL oandilion
SAR massured 250 mW input power 5.92 Wikg
S4R for nomingl Head TSL paramaters mammalzed to 1W 287 Wikg = 16.5 H (k=2)
Body TSL parameters
The folowing parameters and crloulations were applied.
| Temperature Permittivity Conduetivity
Nominal Body TSL parameters 2200 LRy 1.85 mbodrm
Meagured Body TSL paramelars: (220w 02 “C SETxE % 158 mhoim = & %
| Bady TSL temperature changs during les) <050 -
SAR result with Body TSL
SAR averaged over 1 om® (1 g} of Body T3L Condition
SAR measunad 250 mis¥ inpul powar 12.5 Wikg
SAF for nominal By TS5L paramelsrs nomalized o 1w 498 Wikg = 17.0 % (k=)
SAR averaged cver 10 em® {10 g} of Hody TSL candifion
SAR mossured 250 miW inprut porver 5.5 Wikg
SAR for nominal Body TEL paramelens: nommaiized o 1W 23.3 Wikg = 16.5 % [ke2)

Cartiticate Mao: CR2480V2-T27_Aprig

BRI > IR B0 - 495

Page 3ol B
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadancs, ranslormesd b lead point | ERA+ 200

Returm Logs | - P54 4B

Antenna Parameters with Body TSL

Impedance, Iranslanmed o leed paint B2 2+ 4.0 2

Aeturn Lass - 2549dB

General Antenna Parameters and Design

Elrctricar] Dedary (one directian) 1148 rs

Afver long term use with 100W radiatad power, anly a slhight warming of the dipole near the fecdpoint can be measumed,

Thie dipple is made of standard seminigid cosaxial cabie, The cerer conducion al the Teeding line is direclly connechad bo the
asacond anm of tha dipoke. The antenna is tharafora short-circuitad for DC-signals. On soma of the dipoles, small and caps
are addad io 1he dipale arms: in onder ko improve metching when loadad according e tha posilion as axplained in the
“Measurement Condiliona® paregraph. The SAR dala ame nol allacted by this change. The owerall dipoke kenglh ks abill
accarding o the Standard,

Mo axcassive fonse must be applied 1o the dipale arms, because they might Bend or the soldesesd carnestions near the
teedpoing may be damagad.

Additional EUT Data

Marutactured by SPEAG
Manudactured on | Januany O, 20003
Cortificata Mo CRASIVE. 727 _Aarl Pags 4 ol &
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DASYS Validation Report for Head TSL
Drate: 19042016

Test Laboratory: SPEAG, Zunch, Swirzerland
DUT: Dipole 2450 MHz; Typer D2450V2; Serial: D2450V2 - SN: 727
Communication System: UTD 0 - CW; Frequency: 2450 MHz
Medium parameters used: = 2450 MHz: o = 183 Sim: = 40; p= 1000 kg'm?
Phantions seetion: Flat Section
Measusement Standard: DASYS (IEERAECIANST C63.19-201 1)
DASYS2 Configuration!

+  Pmobe: EX3DV4 - SNT349; ConwF(7.78, 7.76, 7.76]; Calibrated: 31.12.2015;

o Semsor-3urfece: |4mm (Mechanical Swiface Detection)

»  Blectromics: DAL Sn6i] ; Calibrated: 300123015

o Planwom: Flar Phantom .00 fronty; Type: QDOMPS0AA; Serial: 1001

+ DASYS2 525811258 SEMCAD X 14.6.00(7372)

Dipule Calibration for Head Tissue/Pin=250 mW, d=10mm/Zomm Scan (7x7x7V/Cube 0:
Measurement gnd: ds=5mm, dy=Smm, de=5mm

Relerence Value = 1121 ¥m; Power Dnft = 0.05 dB

Peuk SAR (extrapolated) = 25,7 Wike

SAR(I gi= 128 W/kg: SARID g) = 593 Wikg

Mlaximum valoe of SAR (measured) = 20.8 Wika

1000
-15.00

~20.00

-25.00

Ol = 208 Wikg = 1318 dBW/kg

Comifcate Mo DZ450V2-T2T_AprE Page o A
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Impedance Measurement Plot for Head TSL

19 Ppr 2016 1@142004
CHO s11 &0 F% LSAMAE  LBAT & AJOER g ? 4T0,000 PO@ MHZ

D

¥

Prig

tE

HEd

CHZ Fld Log ¥ B REF <328 dR . 25424 4B 7 TR0 POE MMz
oe1 e e

H1d | - . - . - 3 - - ‘ .
START = 250,060 BOB AHE ; = 5TOF 7 608 008 064 Wiz
Cerilicale Mo; D2450VE-T27 _Aprid Pag=Gcill
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Calibration Laboratery of - t::rw:" ? Schwehmriscner Kalrardional
; :. —
Schmid & Partner =l g atying b oG
Enginesring Al St et Smrvigic peizanra df tnrsture
Z-ghnng:nwﬂa-ﬁ. B4 Turich, Switmiand R"‘«j:?::\':ﬁ S  Swiss Calibwation Servce
seniociiad by P Seiss Scomthalion Sevica SA5) Beoditatien Mo SCS 0108
The Swiss Accredilaiicn Service i cna ol tha aignaicries lo e EA
Mulbiateral dgreement ker B recagnifan of calfiraicn oerlifcalns
client  SGS-TW [Auden) Coritizate Moo DEGHZV2Z-1022 Jan1B
CALIBRATION CERTIFICATE |
Chpact DSGH2YZ -8N: 1023 |
Calosnsion proen dussls) oA CAL-2Z w2

Caltration procedura for dipohe validalion kits betwean 3-5 GHz

Caibrtion e January 26, 2016 |
| Tris cafiomion conticars dooimerss [he | Iyl realiiemal izl raslizn W | urits of Mg (B
| Tiee ard rimniies wih conbdence probabiiby s given on s folosing paces snd seoe car of ihs cerFcats,

IM oaliorahons hawe Desan conducie in T cossd BEomiory fdin: amsorman emponmre (22 e 31°C and hamiddily = 7%,

Calration Enupmest ired IMETE cidoal fo calbraien|

Primary Standards (1] Zal Daha [Caridesto o | Schoctad Caibmicn

Fomw mives 7 P-44584 GEIT480TIE Ot 45 (Mo, 297-02228) Thot-18
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Calibration Laboralory of AT g s '
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Glossary:

TSL ligzue simulating lkuid

ConvF gansitivity in TSL ! NORM x v,z
i not applicable or not measgered

Calibration |s Perlormed According o the Following Standards:

s} |EEE Sid 1528-2013, YEEE Recommended Frartice for Determining the Peak Spefisl-
Averaged Spacific Absompfion Rate (SAR) in the Human Head fom Wiralass
Communications Devices; Measuremen! Techniguas®, June 2013

o} IEC 62208-2, "Procedure to delarmine he Speciic Absorption Rale (SAR) for wirsless
comimunicafion devices wsed I Close proximity fo the himan body (frequency mnge of 30
WHE to & SHE)", March 2010

e] DB BE5664, "SAR Measurement Requirements for 100 MHz Lo & GHZ

Additional Documentation:
d) DASY4/5 System Handbook

Mgthods Applied and Interpretation of Parameters:

s Messurament Conditions! Further details are available from the Valdetion Repont at the end
of the cartilicate. Al figures stated in the cerificate are valid at tha freguancy indicabed.

s Antenna Paramefers with TSL: Tha dipala & mounted with the apacer to postion iz laed
paint exactly below the canteér maming of tha flat phantom aaction, with tha ams oflented
parallel lo the body dxis.

s Fuyod Point fmpedance and Aeium Loss! These paranieters are measured with the dipole
positioned under the fiquid (iiled phantom. The impedance stated is tranatormed from ihe
measuremen al lhe SMA conrector to the feed point, The Retum Loss ensures low
reilacied power. Mo uncertainty required,

»  Efeeirical Defay: One-way delay batwecn the SMA connectar and the antenna feaed poant.
Mo uncertainty requinsd.

& SAHR megsured SAR megsured st the stated aniennig Il pows,

v SAR normalized: AR Bs messured, nommalized to an input posear of 1 W al ihe antenna
connectar.

«  SAR for nominal TSL paramalers: The measured TEL pammeters gre Usad to cakoulata tha
nominal SAH resull,

The reported unsartamly of measlrement is stated as ihe slandand unceranty of messurement
mulfipfled by the coverage factor k=2, which for a normal distmbutisn correspends o4 coverage
probability of approdimataly 35%.
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DASY Version DASYS V3Z.B8.8
Extrapolation Advanced Exlrapalation

Phantom Modular Flad Phariom VE.O

Distance Dipole Conter - TSL 10 men with Spacar

Zoom Scan Resalution

du, dy = 4.0mm, dz = 1.4 mm

Giraded Aatic = 1.4 (2 dimstion)

Frequenay

S200 MHz & 1 MHz
5300 MHz + 1 MHz
5600 MHz + 1 MHz
E200 MMz £ 1 MHz

Head TSL parameters at 5200 MHz

The fellowing paramebars and calculations ware appliad,

Temparature Permittivity Conductivity
Mominal Head TSL parameters 2o 36.0 4.66 mho'm
Measured Head TSL parameters (22.0+0.2)°C 2% 451 mhafm = 6%
Head TEL temperature change during test <05 —

SAR result with Head TSL at 5200 MHz

SAR averaged ower 1 om? {1 g) of Head TSL Caonditizn
SAH messunad 100 W inpUT power T.74 Wixg
SARA for nominal Head TSL paramaters rarmaliced o 1%W TrOoWkg = 195 % (k=2)
SAR avaraged over 10 cm? (10 g) of Head TSL oondilion
SAR measdinad 100 mW inpul power 2.23Wikg
SRR fer nomiral Head TSL paramssars noemalized o 1W 221 Wikg = 19.5 % (k=2)

Cerlificals Moo DSGEHzV2 1023 _Jan1é

BRI IR P WETO0 - 4957+
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Head TSL parameters at 5300 MHz

Thi lalkawing paramslens ad caleulalions wis appliod
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Temperature Parmittivity Conductivity

Mominal Haad TSL paramaters 220G 35.8 4,78 mbadi

Measured Head TSL paramelers (220 £02 T Al =6% 480 mhoim £ 6 %

Head TSL temperature ehange during test = 0.5"°C -
SAR result with Head TSL at 5300 MHz

SAR averaged over 1 cm® (1 g) of Head TSL Canditicn

SAH measunad 100 mW Input power .03 Wikg

SAR lor nomiral Head TSL paramatars mioemalized b W TO.8 W/ kg = 18,8 % (k=2}

SAR averaged over 10 cm® (10 g) of Head TSL COnamon

SAR measured 0K s it ot 233 Wiy

SAR lor nominal Head TSL paramesers nommalized o 1W 23,1 Wikg £ 195 T (k=2)
Head TSL parameters at 5600 MHz

Tha following paramatars and calculations wara appliad.
Temparature Parmittivity Conductivity

Heminal Head TSL paramaters 2200 R 5,07 mhaim

Measured Head TSL parameters (#2000 0,25 34,7 h 6 % 490 mhoim & & %

Head TEL temperature change during test 0.5 — —
SAR result with Head TSL at 5600 MHz

SAR averaged ower 1 cm® (1 g of Head TSL Conditian

SAR measuwred 100 mW input power B3 Wikg

SAR lar maminel Haed TSL paramatars nomalized 1o 1W B2.6 Wikg £ 19.9 % (k=2)

SAR aversged ower 10 cm” (10 g) of Head TSL candition

SAR measured 100 MW inpul power 2,53 Wikg

LaH for nominal Hasd TSL paramaters raarmalized 1o 1% mwmgns.nuh:::p

Cerlificate Mo: DSEHZV2-1023_Jan16 Page 4 af 15
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Head TSL parameters at 5800 MHz
The fellowing peramatars end calculations ware appliad,
Temparature Parrmittivity Cenductivity
Mominal Head TEL parameters 2o a83 52T mhofm
Measumed Head TSL parameters (#2008 0 344G W 540 mba'm = & %
Hagd TEL temperature changs durbng test =05 —_ —_
SAR result with Head TSL at 5800 MHz
HHn‘.’lq;Ide:l‘I’[‘lg}dl‘h.lﬂL Condition
5AR measured 1400 miW input pawer 7.78 Wikg
SAR for nomingl Hasd TSL paramsterns noirmeizad 1o 1 W T73 Wikg & 19,9 3% (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condificn
AR measured 00 W Inpie power 2. Wiy
SAH for nominal Haad TSL parameters namrmaleed o 1W 22.0Wikg £ 19.5 % (k=2)

Caifificats My DSZHEVZ-1023_Jan 16 Pape Sof 1B
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Enlly TSL parameters at 5200 MHz

The lolowing parameters and calculations wees applied.
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Tamperaiure Parmittivity Canductivity

Hominal Body TSL parameters 220°C 49.0 5.30 b

Measured Body TSL parameters [220 02 °C AT 1+ 6% EA¥ mho/m + 6 %

Body TSL temperaiure change during test = 0.5 %0 —
SAR result with Body TSL at 5200 MHz

SAR averaged over 1 cm® (1 g} of Body TSL Cendition

EAR measured 100 MW mpat posar 745 Wikg

SAR for nomisal Body TSL paramelsng normallzed ta 1W 1.9 Wk = 1908 % (k=2)

SAR averaged over 10.cm? {10 g) of Body TSL condition

SAR maesured 100 W input power 205 Wiky

SAR far nominal Bedy TSL parameters narmaizod to 1W 20.3 Wiko £ 19,5 % (=2}
Body TSL parameters at 5300 MHz

The folowing parameders and calculations were applied,
Temperature Permittivity Candustivity

Mominal Body TSL parameiers & st AE 542 mha/m

Measured Body TSL paramelers (20 =02 C 46,9 5 % 5.50 mhodm + 6 %

Body TSL temperature change during fest < 05°C — -
SAR result with Body TSL at 5300 MHz

SAR averaged oves 1 em® {1 g) ol Body TSL Caondition

SAR measined 100 mW input power 757 Wikn

AR for nominal Bady TEL parametars nofmalized to 1W 75.1 Wikg & 19.9 % (k=2)

SAR aweraged over 10 am® (10 §) of Bady TSL condtion

S54R maasured 100 Y iUt poswar 214 Wil

S4R for nominal Body TSL paremeiers nomnalized o W 1.2 Wikg & 19.5 % (k=2)

Cerificale Me: DEGHZV2-1023_Janie
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Body TSL parameters at 5600 MHz
The lallewing paramealens and caloulations wens applad
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Tempersiure Parmittiwity Conductivity
Nominal Body TSL parameters g e 4835 5.77 mhodm
Maasured Body TSL parametars (2.0 4 0.5 "0 A6+ 0 % 581 mibam = 6%
Body TSL temperalure change during test <05 —_ rm=r
SAR result with Body TSL at 5600 MHz
SAR sveraged cver 1 em® (1 g} of Body TSL Condition 1
SAR mamsured 100 MW inpul poaar 780 Wikg

SAR for nominal Body TEL parameiens

nomnalized jo 1W

78,3 Wikg = 19.9 % [k=2)

SAR averaged ower 10 am® (10 g) of Bady TSL

condigicn

SAR maasured

100 mW input porwer

223 Wik

SAR for nominal Body TEL parameters

normadized to W

Body TSL parameters at 5800 MHz
The following paramesars and ciloulatians weoe applied.

2.1 Wikg = 19.5 % (k=2]

Temperaturs Permittivity | Conductivity

Mominal Body TSL paramaters 00 A8 3 &.00 mho'm
| -
Measured Bady TSL paramalens (220 0.2} "0 A6,0 0 G % 618 mho/m a 6%
Body TSL temparature change during teet <050 —_ —_
SAR result with Body TSL at 5800 MHz

SAR aversged owar 1 cm? {1 g) of Body TSL Candition
SAR measured 100 W Inpus powen 7.5 Wikg
SAR for nominal Bady TSL paramalans rearmealizad 1o 1W 75,3 Wikig 2 19.9 % (k=2)
SAR averaged over 10 em® {10 g) of Body TSL | candition
SAA measurad | 100 A ing pawie 2.13 Wikg
SAA for nominal Body TSL paramatars marmalized 1o 1% 21.1 Wikg = 19.5 % [k=2)

Cortificate Mo: DEGEHZV2-1023_Jan1d
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Appendix (Additional assessments cutside the scope of SCS 0108)

Anmtenna Parameters with Head TSL at 5200 MHz

impedence, fmnsiormad to faed paint A1 40 - B4 2
Feerturn Liss -21.4dB

Antenna Parameters with Head T5L at 5300 MHz

Impedanca, rarstomed to faed poin ARG L 47

Faturn Loss -27A dB

Antenna Parameters with Head TSL at 5600 MHz

Impadanca, ransformed o feed poinl B45101- 1.4

Feturn Lass 26,3 dB

Antenna Parameters with Head TSL at 5800 MHz

| Impedance, transformed o feed poinl 5580 +22H!
Hedum Lass -24.5 4B

Antenna Parameters with Body TSL at 5200 MHz

Impedance, transfanmed 1o leed paint 494 61 -6.8 |8
Hetum Lass - 23308

Antenna Parameters with Body TSL at 5300 MHz

Irpedanca, ranstomead 10 feed point B0L9 £ - 240

Ratum Loss -31.602

Antenna Parameters with Body TSL at 5800 MHz

Irpedance, Wanstormad to feed point BEOD-01 0
Fetum Loss 25,0 da
Carificate Mo DFEHEVE-1 023 _Jan1b Page 8 of 16
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Antenna Parameters with Bedy TSL at 5800 MHz

Impedance, iranslormed o l2ed point E64 0+ 2.4 0
Raturn Loss - ¥ dB

General Antenna Parameters and Design

| Etacricai Dalay one direstion) I 1138 18 |

Alter long lerm use wifh 100W rediated paveer, only a slight warming of tha dipcla near tha feedpaint can be messured,

The dpole Is made of standard semirigid coaxial cable. The sarer conductor of the leeding Tne is dreclly conneded Lo the
gacand am of tha dipoba, The antenna is thanabara shor-girauibed for DC-sgnals. On some of the dipales, small end cags
are addid 1o (e digole amms in orde o improve masching whan leadad acconding 1o the position &5 explaingd in the
“seasurament Candilions" paragraph. The SAR dala are nol allecbed by tis changs, The averall dpsde lengh e il
accarding te fhe Slandard,

Ko excesshe loiee must ba applisd tothe dipak arms, because thay might bend ar the soldered connections naar e
feadpoint may be demaged.

Additional EUT Data

Marufachurad by EPEAG
Manufactured on Felruary 05, 2004

Cerificate Moo DEEH:V2-1023_Janis Paga @ of 15
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DASYS Validation Report for Head TSL

Date: 26.01.2016
Test Laboratory: SFEAG, Furich, Swilzerland

DUT: Dipole D3GHzY2: Type: DSGHzV2; Serial: DSGHzV2 - SN: 1023

Communication System: U 0 - COW; Frequency: 5200 MHz, Frequency: 3300 MHz, Frequency: 5600
MHz, Frequency: 5300 MHz

Medium parameters used: [ = 5200 Mz =451 5m; &= 35.2; p= 1000 kg/m* , Medinom parameters
used: f=5300 MHz; 0 = 4.6 5/m; & = 35.1; p = 1000 J-gg.ﬁuj , Medinm paramerers used: f= 5600 MHz, a =
4.9 Sm; g = 3.7, p= 1000 kg/m® |, Mediom parameters ased: £ = 5800 MHz; 0= 5.1 8fm; =344, p=
1000 ket

Phantom section: Fliat Sectiodn

Measurement Standard; DASY S ([EEEABC/ANST Co3.19-2011)

DABYS2 Configuration:

«  Probe; EX30W4 - SN3503; ConvF{3.59, 5.59, 5.5%); Calibrated: 31.12.2015, ConvF(5.25, 5.25,
5.25); Calibeated: 31.12.2015, ConvFid.99, 4.99, 4.9%); Calibrated: 31.12.2015, ConvF{4.95, 4.95,
4.95); Calibrated: 31.12.2015;

= Sensor-Sorface: | 4mm {Mechanical Surface Detection)

« Elecronics: DAF4 Sn601; Calibrated: 30122015

«  Phamtoon: Flat Phantom 5.0 (front); Type: QDIOPS0AA; Serial: 1001
= DASYSI 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mum, [=5200 MHz/F.omm Scan,
dist=1.4mm {Ex8x7)/Cube 0: Measarement grid: dx=4mm, dy=4mm, dz=1.4mn

Reference Value = 72,68 Vim; Power Dirift = 0.07 dB

Peak 3AR (extrapolmed) = 28,1 Wikg

SAR(I g) = 7.74 Wikg; SAR(10 g) = 2,23 Wikg

Maximum value of SAR (measured) = 17,8 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHx/Zoom Sean,
dist=1.4mm (Bx8xTWCube 0: Measurement grid: dxz=4mm, dy=imm, dz=1_4mm

Reference Value = 73.14 Vim; Power Doft = 00,04 dB

Peak SAR (extrapolated) = 2000 Wikg

SAR(L g} = 8.03 Wikg; SAR(10 g) = 233 Wikg

blairmum value of SAR (measured) = 18.7 Wikg

Dipole Calibration for Head Tissug/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (3xBxTWCube 0: Measurement grid: dx=4mm, dy=4mm, de=1dmm

Reference Value = T332 Vim; Power Drill = (.08 dB

Pk SAR (extrapolated) = 32.6 Wikg

SARIL g) = £31 Wihkas SAR(LO g) = 238 Wikg

Maximum valwe of SAR (measured) = 19.8 Wik

Carlificats Moo DSGHZY2-1023_laniE Paga 10 af 15
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Dipole Calibration for Head Tissue/Pin=10mW, dist=10mm, f=5500 MHzFoom Scan,
dist=1.4mm (Ex8x7 W Cube 0: Measurement grid: de=dmm, dy=4mm, dz=1.4mm

Reference Yalue = 70015 Wim: Power Drift = 0,04 dB

Peak SAR (extrapolated) = 3100 Wikg

SAR(1 ) ="7.78 W/kg: SAR(10 g) = 2.22 Wikg

Maximum value of SAR (measured) = 153 Wikg

-10.0n
-15.00
-20.00

-25.00

0 dB = 15.8 Wike = 12.74 dBW kg

Canificate Moc DSGHzVE- 1023 _Jani6 Page 11 of 15
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Impedance Measurement Flol for Head TSL

2 Jan FEE 1Ziigs T

EE %11 iU Fg 11 ST & 'I:I.-Il_lﬂl o EEZ%3 pF 9 TP PAE &30 Hez
-
CHY, Hark wra
De 1 241535 0
L] 238 5
& = RN GHx
= L]
: .- R
; . i Sl Hz
; f ek
et = BABAB BHz
16
HLd
CHZ Sa% LOE 5 OB/ REF =70 b - 2:-21.392 dE 5 TORLRDE G RHz
Oe1 1 1 1 T T T 0 T 1 CHI Harkars
T T [ T L] 1 1 1 | | D-Z7 41 0B
T4 | | 5. SBABE GHz
1 426,271 ch
b
= = el B GANAE BHE
4 ! e y 4 JrJj:_..-*—"_'_'_‘—_Q‘—”d T 1 =24, 516 dB
L S paRaR GHz
e - 1 ' * +
i 1T 1 \?\ 7
I ! N, | bt ! 1 |
oo e Y
Hid ! 1 - 1 T 4 3 Il
START § BAE.008 200 FHz ) 5TOF & GOE, D20 DS MHa
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DASYS Validation Report for Body TSL

Drate: 25.01.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV - SN: 1023

Communicetion Svstem: UID O - CW; Frequency: 5200 MHz, Frequency: 3300 MHz, Frequency: 5600
MHz, Frequency: S50 MHz

Medium parameters used: F= 5200 MHy; o= 537 Sim; & =471 p= 1000 kgim® . Mediom parametess
psed: f= 5300 MHz; 5 = 5.5 S/m; £ = 46.9; p= 1000 kpfm? , Medinm parameters used: [ = 5600 MHz; 6 =
5,01 Sim; g = 46.4; p= 1000 kg/m® , Medium parameters used: ©= 5800 MHz; o = 6,19 Sim; & = 46, p =
1000 kgfm®

Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMEC/ANST CA3.19-2011)

DASYS5E Configuration:

«  Probe: BXIDWA - SM3503; ConvE(4. 99, 4.99, 4,909 Calbrated: 31.12.2005, ConvF(4.75, 4.75,
4,75 Calibrated: 31.12.2015, ConvF(4.35, 4.35, 4,35}, Calibrated; 3112, 20135, ConvF(4.27, 4.27,
4,277 Calibrated: 31122015,

«  Sensor-Sucface: 1dmm (Mechanical Surface Detection)
s Elecironics: DAE4 Sne01; Calibrated: 3001220405
= Phantom: Flat Fhantom 5,0 (kack); Type: QDOODPE0AA; Serial: 10032

o DASYSZ 52 B R(1258): SEMCAD X 146, 10{7T372)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Z0oom Scan,
dist=1.4mm (8x8xTWCube 0: Measurement grid: drsdmm, dy=4mm, dz=1.dmm

Reference Yaloe = 66.72 Vim, Power Drift = -0.01 dB

Peuk SAR (extrapolated) = 27.1 Wikg

SAR( g) = 7.25 Wikg; SAR(10 g) = 2,05 Wikg

Maximum value of SAR (measured) = 16,8 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, F=5300 MHzZoom Scan,
dist=1.4mm (8x8x 7 Cube 0; Measurement grid; dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 6743 Vim; Power Diifi = 0.02 dB

Peak SAR (extrapolated) = 29,1 Wikg

SAR(1 g = 7.57 Wikg: SAR(10 g) = 2.14 Wikz

Maximum valoe of SAR (measured) = 17.7 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (BxBxTWCuobe (i Measurement grid: dx=4dmm, dy=4mm, dz=1.4mm

Refesence Value = 67.67 Vim; Power Drift = -0.01 dB

Peak SAR (exirapolated) = 32.6 Wikg

SAR(L gl = 7.89% Wikg; SAR(0 gh=2.23 Wikg

Mlaxionum value of SAR {measured) = 15,1 Wikg

Carddicain Mo: DEGHZVE-1023_Jan1B Pags 13 of 18
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHzZoom Scan,
dist=1.4mm (8x8xTWCabe 0 Measurement grid: du=dmm, dy=4mm, dz=14mm

Reference Value = 65.76 Vim, Power Drift = 0002 dB

Peak SAR (extrapoluied) = 33.0 Wikg

SAR( ) = 7.59 Wikg: SAR(10 g) = 2.13 Wikg

Maximum value of SAR (measared) = 18,5 Wikg

di
0

-6.00

-i0.0@

0dB = 15.5 Wikg = 12.67 dBW/kg

Catificats Ma: DSGHZY2-1023_lan1§ Pags 14 of 15
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Impedance Measurement Plot for Body TSL
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Calibration Laboratary of AN, - LI

Senmid & Partner e 5 2 Eeryice suises d dhaloanage
Engineering AG e Servieio svizers o it

Zeughausstrnsse &3, 8004 Zurich, Switteriard Mﬁf‘ B wies Calibralicn Servies

Bgrrudisd by 1ha Swiss Accredialion Servioe [SAS)
The Swses Srcreditation Barvics s ona of B signatories to e B4
Ilisinilmeal far tha ition of calibretion cenificates

et SGS-TW (Auden)

Aporeditation No.; SCS 0108

Courfificale 8o: DEGHZV2-1023 Jani?

|[CALIBRATION CERTIFICATE

|:| ]

CHEaR DEERiBs] QA CAL-22v2
| Cadibrallon procadure for dipese valisation 15 betwesen 5-6 GHz

DEGHzWE - SN023
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Calibratlon Laboralory of o o - Halll

= ] 1 R 3

Sehmid & Parmer 3 > C Sarvien sllaue TH@nAnage
Enginaopng AG = * Barpein wlanies & i

Il el I — I NSRS sviesCallbeion Serioe

Acsrrrebtinil b s Sinsars Syl Bam o [EAS) Bccrslinlion e SCE D108

The Bwian Assreditatinn Seres isane ol e aigmilerjos joihe E4

L] 1 Bor & i il eillbraleii ienifcdlEs

Glassary:

TSL t=sue simulating Rguid

CanvF sensivity in TSL ¢ MORM xy 2

MA not applicadle or nol measursd

Calibration is Pariormed According to the Following Standards:

a) |EEE 5t 1528-2013, "|EEE Recommended Practice far Determining the Paek Spatial
Byaraged Specific Absorption Fate (SAR) in the Human Head from Wireless
Communications Dewees. Measurament Techniques”, Juns 2013

[} |EC £2208-2, "Proceduis tn determing the Specills Absorplion Aate (SAF) tor wirelo=s
commimicalion devers used in close praximity te tha human body (frequency mnge of 30
Wz 10 & SHz)", March 2010

¢ KOS BESEGL, 'SAR Measurement Feguiemeants for 100 MHz 1o @ GHE'

Additional Documentation:
d) DASY4/5 Systemn Handboak

Methods Applied and Interpretation of Parameters!

w  Measurement Condifions: Further detaits are avalakie lrom ihe Validation Fegan at he &ncdl
ot the cartificata. Al figures siabed In the cerlllicato are valhid at the freguancy ndicalsd

s Anfenna Paramelars with TSL: The dipols fs mourmat with Ihe spaser o posiion = laen
paint exactly balaw the conter marking of the llat phantom section, with tha sms orentasd
paraile to the body fus.

s Fuud Poini Impedancs and Reidin Loss These parametars ars measured with the dipole
pusitionesd under the Nguid Hled phantorm. The impedande stated i3 trenslommad frarm e
mieasuremeni af e SMA connector ta 1he fsed painl, The Retum Loss enslret low
reflected power. b Uncertainty requinsd,

« Electiical Delry One-way dalay batwesn fhe SMA sonneclos and (e antanna fesd poifl
Mo uncanainty reguired

¢« SAR measvred; SAR measured al the staled anienna InpUT pawer.

& SAH normalzed SAR 28 measured, nomialized o an inpul powei of 1 W at the antenna
cumnrecion

«  SAR for nomingl TSL paramelars The measured TSL paramesrs are usen (o calsulate ihe
nominal SAR rasull

The reporied uncerainty ol measdiamant s slaled 25 the standard uncerainty of medsuramant
mriulfiphed by the coverage factor k=2, which (or a nommal distribution corresponds o & ooverdge
probability of approxmartely §5%.

Desilycats hgo) DS GHRYD (0EY Jarri ™ FageEol =
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Measuremen| Condilions

DASY mystem cunfiguostion, as far as ﬂihl;l.?rlf.l’l pags e b
OASY Varsion DASYS VEZ AR
Extrapalation Actvarmmed Exirmpalntion
Phantom Midular Flat Phartom V5.0
Distence Dipole Ganter - TSL 10 mem wilh Sascar
Zoom Scon Resolution i, diy = 4,0 wmim, d2 = 1.4 mem Graped Rabo = 1.4 (£ direcbon
SH00 MHz + 1 MHe
B30 M-z & 1 M-
¥ SE00 MHT 4 MHT
5500 MHz 2 1 MHx
Head TSL parameters at 5200 MHz
Tha following parametars and caloulabons were apolisd. -
Temparaliie Parmittivity Canduciivity
Hominal Head TSL paramators XO°C 3.0 4,63 rnhu-'!'p___
Measured Hesd TSL parsnsiers (B0 e 0.8 0 54+ 6% A4S frinodm =3 %
Hend TSL temperature change diring lasl 05T -—
SAR resull with Head TSL at 5200 MHz
AR averaged over 1 om” |1 g of Head TSL Caredilion
SAR marssumd 108 MY inpul power T.55 Whg
AR tar nominal Haad TEL pararmsers noemalizad to 1W T2 Wikp = 19.8 % (ka2)
| SaR averoged aver 10 cm” (10 g) of Head TSL sondian
| SRR megsuE TO0 Y EpUl goeEer 0 Wiky
| SAR fut pamiteal Hesd TSL paramatsrs nomplized b1 W | 21.5 Wikg £ 19,5 B (kedl)
Centifjeate Ma; DaGEHV2-10Z3_JardT Paga & al 15
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Head TSL parameters at 5300 MHz

The foliowing paremetars and caculations wers applied
Temparaturas Parmittivity Conductivity
Haominal Hesd TSL parsmetirs 220 354 A4.76 miham
Mersured Hesd TSL parameiens (220 203 "G ¥2=8% .55 mihvm + 6 %
Hmad TSL iemperaturs change during test. o« 062G —_ —_
SAR result with Head TSL at 5300 MHz
B4R mveraged over 1an® (1 g of Head TSL Carmfilicn
SAR maasired 100 ¥V mpl powet .22 Wiki
EAR for nomingl Hepd TSL parameders mormielized b 1 BLOW ! kg = 168 % (k=2)
| =AR averaged ever 10 cm® (10 o) of Haad TSL comdeian
SAR moaswroed 100 miy mput posar 238 Wiky
SR Yo neminal Mesd TSL parameies nommetzed k 1W 23,3 Wikg £ 19,8 % (k=)
Head TSL parameters at 5600 MHz
Thea follpwing paramatere ard cal liodig wWers appied. -
Tamparatura Permittrvity Conductivity
Meominad Hoed TSL parameters. 2207C 55 47 miiedn
Measured Head TSL parameters (223 =02) "C MM TeaE™ £abmbaim + 6 %
Head TSL lamperaiure changs durng fes: <0050 —
SAR resuli with Head TSL at 5600 MHz
SAR aversged over 1 em' {1 gj of Head TSL DComckiion
SAF measured 00 W inpul o B32 Wikg
SAR kor nominal Head TSL pamivatars nanpreloed b 1W BT Wikg & 1909 % [k=2)
SAR averaged over 10 em” (30 g) of Hesd TSL | candilicn
SAH maasuracl A0 mW Inpie possr 2.53 Wikg
SAR Tor nominal Head TSL paramssns rimalizad o W 201 Wikg = 18.5 % (k=2}
Certiliatn Mo DEGEHeVE e a7 Faga 4 of 15
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Hesd TSL parameters at 5800 MHz

[ fndloraang paramaior and aalculions wWens Eppke
Temperniirs Permitlivity Condotivity
Mominal Head TSL paramatars 200 im0 £ 27 mhovm
leasired Head TSL parumsiers (22 0+ 02) ‘C__ . a2 B% 5 05 mbm'mes G %
| Head TSL temperatune change dairing b =L.5"C 1 = ==
SAR result with Head TSL at S800 MHz
SAR averaged over 1 om® (1 g) of Head TSL Condaon
SAR measured 100 MW INDUL Dowear 782 Whig
3AA tex nominal Head TSL paramaters ranalzed 5 1W TTB Wikg + 198 % [k=2)
BAR mveraged over 10 em’ {10 ) of Hesd TSL cardition
SAR measured 10X MW input pavwes B2 WY ]
EAH far nominal Head TSL pararnisters notalized o W 220 Wikg = 19.8 % (k=2) |
Genifizate Mo: DSEHAVE-T025_JMan1T Fags b of 15
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i pllceing parmmaiars and aalculalions ware agplad
Temperoiurs Parmittivity Danductivity
Maminal Bady TSL parsmatars 20'C 480 5.30 rakusim
Meaziered Body TEL paramaiirs (&0 #0.2) C 478 =h% B mMinim = &%
| Body T5L iemperature change during test 208 4 = | =
SAR result with Body TSL at 5200 MHz
SAR avoraged over 1 om” (1 g) of Body TSL Candition
BAR meazurad 100 MW iripii paier TED Wikg
AR for nominal Body T54 parameisrs nrmalized o 1W 725 Wikg 2 19.59 % (h=2}
| 54R averaged aver 10 om® (10 g} of Body TSL comcsiar
| saR meaurad - 205 WiKg
SAF lor nemingl Body TSL pamireiars nofmeszed i 1W 0.3 Wil = 1808 % (k=2)
Body TSL parameters al 5300 MHz
The ipllowirg pomreiors and calcualions wens aopied
Tamperature Permiltivily Coniustivity
Nominal Body TSL parameoters 220G iEe 542 mno/m
Memsurad Body TSL paramaters 220+ 02]C 47 326% 5,50 midm 4 6 %
| Body THL temperature change during fest <05 — —
SAR result with Body TSL at 5300 MHz
SAR overaged over 1 cm” (1 g) of Body TSL | Gondition .
SR maasuned 1 D MW il posier TEI Wy "
S8R for nominal Bedy TSL parametsis normalized @b 1W 7.1 Wikg = 19.9 % (ke2)
?ﬂi averagad over 10 om’ (10 g) of Body TSL conditan |
SAR missas wed 10 W npl powdi | 718 Wikg
| B far pamingl Body TSL pammalons nommakzed s W | 1.3 Wikg » 195 % k=)

Cerfifbeain b DEGEHV21023 dini7 Pogs B o 'S
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Body TSL parameters at 5600 MHz

The frfowing paramatars and salculalions wsne appled.

Tamparuira Parmittivity Conduetivity
Maominal Body TSL paramaters z0rc 18,5 5,77 mbaim
| Messured Dody TSL paremeiers (i B B 466 + & % 5.80 mho/m <8 %
Body TSL lemperatine change during st g L — —
SAR result with Body TSL at 5600 MHz
SHR averaged over 1t (1 g} of Sody TSL Caredilion
SAR mamsimed 100 ms mipu power a.02 W-’kg
SaR far pamngl Body TEL presmsies noemalized ta 1W TE.6 Wikg = 18.8 % (k=2)
SAR averngad over 10 em® (10 g) of Body TSL coniizn
SAA measud 100 MW input potsar 226 Wikg
BAA tor normins] Body TSL parametars il i W 2.4 Wiko = 19.5 % (kel)
Body TSL parameters at 5800 MHz
Tt lilleming parametars and calcuialions wems sapied
Teinperaiure Permittivity Codvbucliviy
Pominsl Body TEL parametérs EET 82 &0 mhalm
Measurad Bady TSL parametins @Ep=02"C 463 4 6% 617 mho'm=6%
Body TSL temparsture chmnge during lesl < BE'C | —
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 om” (1G] !l Body TSL Sanditicn
B4R mamnsurnd 100 W (Fipt powes .02 W 2/
| BAR lor namma Bedy TEL parameless neamalized B TW TED Wikg = 19,9 % (k) |
SAN auersged over 10 em’ (10 g) of Bady TL condiian
SAF ML 00 Y Input pewar Z15Wikg
SAH fiv rerminal Pody TSL parameatars namnatzed o TW 1,7 Whg £ 10.5 % (k=2)

Cafshcas Mo DSGHRVE102_Jam 7 Page 7 al 15
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Appendix (Additionsl assessments oulside the scope of 5C5 0108)
Antenna Paramelers with Head TSL at 5200 MHz

[ Impadanae. transfarmad 1o fgad poml 4BEG-BT

| Fietuem Loss -2%.4 08

Antenna Parameters with Head TSL at 5300 MHz

Impedanca, ensiorman o feed poing 48042 - 1.8 i

Pl Loss 3.8 a5

Antenna Parameters with Head TSL at 5600 MHz

Impedanca, fransinmmed to feed poin 541 0-02|0

Redurn Loss -282dB

Antenna Paramaters with Head TSL at 5800 MHz

Impadanse, transfanmed fo feed pomnt 554 00+ 280
Fleliet Lass -24 B dB

Antenna Parameters with Body TSL at 5200 MHz

Irpedance, ransformad fo keed paint qHH0 - T.0 0

Rebum Loas <7259 d8 |

Antenna Paramelers with Body TSL at 5300 MHz

| Impadanca; transtomed bo fesd poim G108k~ 1.0 0

| Retum Loss 7.0 dB

Antenna Parameters with Body TSL at 5600 MHz

kmprdance, wmaformed 1o 1ead poim S56L =150
Fatum Loss -25.2 dB

Antenna Parameters with Body TSL at 5800 MHz

Impedanca, frarsformed to feed poird BEELL+ATI0
Return Loz Z36dB B
Cerilicale Mo DSEHYE-R3 _sany/ Paga B ol 15
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General Antenna Parameters and Design

Electrical Datay (ora dirachon) | 1,189 =

Afer long e use with 100W radiated pawer, anly a slightl warmirg of the dipole near the fsacpoint can be measured.

The dipola g risde of standasd semingid coaxial cabla, Tha cantar conductar of tha feading lirs g dirsctly connacted o Me
recond arm of the dipake. The antenna is tharatore shor-circulted for DC-signals, On some of the dpoles, smeall ed caps
ate gddad [0 the dipale arms in arder fo mprove malching when loadied according 1o tha position as axplairad in e

*Maas et Conditions” peragraph Tha S0R data are nal affeced by his change. The overall dipole Bnglh s sl

according to the Standard

Mo excessiva force must be applied o the dipale arma, bacsuse thay might band ar tha saldared conneclions near the

leadpoint may ba damaged

Additional EUT Data

——
Manulaciurad by SPEAG
Manufaciured on February D5, 2004
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DASYS Validation Raport for Head TSL

Gl 20000 20007
Tost Labomary: SFEAG, Zurich, Switserlznd
DT Dhipade 135GV 2; Type: DSGHZVE; Serial: DSGHzY2 - SNi1023

Commnminikzi o Systeing UID 0 - Cw,

Frequency: 3200 MHe, Frequancy: 5300 MHe, Frequency: 3600 Mz, Freguency: SHIN M
Mrtinm parameters ueed! = 5200 MH =945 5im; & = 354, p = 1000 kem”

tlcdivm pasameters used: | = 5300 MH2 0= 4.35 Sim: &= 35.2: p = 1000 kghn*

Mediun poruneters used: | = 5600 MHZ; 0 = 4.83 5/m; &= 347 p= 1000 kg/m' ,

Medinm JHImeters used: F= 5800 MHz; o= 508 5/m; &= 34.4; p= 1000 .“_”,m._

Phusnton section; Flat Section

Messurement Standand: DASYS (IEBEAEC/ANETOA3, 19-TU11)

DASYST Conliguralion:

«  Probe: EX3DVE - SN350%; ConvB(Y Th 5,76, 5.765 Calibraved: 31122006, ConyFiS 535 535,
§4%): Callbrsted 31.12.3006, ConvBCS09, 500, 5.00) Calibosted: X1 02,2006, CinpwFF 00 5.
5,001; Calibraled: 3112 2016;

s SenswrSurfuce: | Amm (Mechinict] Sulface Daéteetion |
& Blegionics: DAES Snoil . Calibeated; (01,2017
o Phamtom: P Blymiom 30 (frono: Type: Q0 00 750 AA Serial; 100

« DASYST SLER2SR), SEMOCAD X 14,6, 1007472}

Dipole Calibration for Head Tissue/Pin=100m W, dist=1mm, (=5200 MHz/Zoom Scan.
dist=1.4man (Hx8x7 W Cube B: Megsurement grul; de=dnum, dy=4mm, de=1.2n0m

Reference Yalue = 7058 VWin, Power Doft = -0,U8 4B

Pizik SAR {extrapolated ) = 27.6 Wikg

SAR(1 g = 7.55 Wikg SAR(0 g = 2.16 Wy

P ik ey value of SAR {messued = 174 Wikg

Dipole Calibration for Head Tissue/Pin=11HmW, dist=10mm, F=3300 MHz Zoom Scan,
disi=1.4mm (BxBxTHWCube 0 Memsyremnenl grid: dysdmm, dy=4dmm, di=1.4mm

Belerence Yalie =73.01 Vi Power Dl = -0.035 dH

Peak SAR (extrapolatedh=31.6 Wiky

SARIL gl = $.22 Wik SAR(I0 g = 235 Wikg

Maximum vilie 8 SAR Imessured) = 193 Wiky

Dipale Calibration For Head Tissue/Pin=1{0mW, dist=] 0. =560 MHz/Zoom Scan,
dist=1.4mm (3x8x7WCube 0 Measurament grl. de=om, dy=4min, dg=1-dmm

Reference Vilue = 71 84 Vi, Power Dyl = (104 0B

Pesik SAR (extrapolated) = 332 Wiky

SAR( g) = 8,22 Wikgs SAR(I0 gh = 233 Wiky

Maximum value of SAR (meusared) = 193 Wikg

Camhensa ko DOGEHAD- 10230 7 Progs W0 15
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Dipole Calibration for Hesd Tissue/Pio=100m W, dist=10mm, f=5500 MHzFovm Scan,
dist=L4mm (Bx8x7WCube B Measurement prid: dy=4mm, dy=4mm, de=1.4mm

Reference Valoe = 6984 Yim; Power Drifi =-0.0& dB

Pizik SAR (extmpolnted) = ¥1.7 Wikg

SAR g =782 Wik SAR(LD g} = 2.22 Wika

Maxisrum value of SAR (measurcd) = 19.5 Wiky

1200
-1 B.00
24.00

A0.00

DB =174 Wikg = 1241 dBWikg

Gambntn Moy DEGHA2-1023_dant ¥ Prge 11 of 18
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Impedance Measurement Plot for Head TSL

35 Jan 20T LEvdiz34
CHY =12 110 Fs W4AEAL s -ETETL 6 RIEET pF 5 TRLAAR TR T

CH1 A kears

530800 GHz
3

EHE B4 LDG = JBSREF =78 dH 1-2RAAT dE 0 ZRLEGE 888 pidz

CHI Rarkers

1 | | | E-A0ET 4B

Cow G0 iz
| £-25.179 08
e _,_-\.N_i, - s — SRR GHz

- I I I e T o
o . @/‘_“* - Tiuiiod vz
N R e R

R

Hlag W)
W
START = AAR.B0D Bal AHE STOF £ DOELDOA 020 WHx

Cartificate Me: DEGHZVE-1023_Jan17 Prga 12 of 15

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
W RIE B R SRRV R I IR BEI0S « R E AR S USRI -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : E5/2016/80003A-01
Page: 116 of 118
Issue Date : Mar. 21, 2017

DASYS Validation Repart for Bady TSL

[ B TR T
Test Luboratory: SPEAG, Zusich, Switzerand
DT Dipake DSGHEY 2 Type: DSGH2VY2: Serial: DS0GHaYI - Sh:023

Capmunicaning Sysiem: U0 - OW;

Frogueney: ST MHz, Frequency: S300 MHz, Froquencys 5600 MHe, Freguescy: 5800 MHZ
Medium prrirneters wied: = 3200 MHz: 0= 536 Sfm; & = 475, p= 100 i'g."m "

Medium parmmelers dsed; F=F300MHz: 0= 55 Sim; g, =47 3; p = 1000 i.jl_.lilnl

Medinm. paremeters wsed: = 3600 MHz; =351 Sim1 o= 46, p= IHIHI'In.uIm z

Mlediim parameters wsed: s 800 MEFz; o=, 17 30y & = 40037 p= 00 ke’

Phanboar section Flse Sectiion

Measuramen Standard: DASY S (IEEENECANE] Ca3, 120011

DASYS2 Configuration:

= Probe EX30VY - SNI80% CogvF(3.20, 5.29 5.29); Caltheated! 3100022006, ConvFT,04 5.04,
AW e Calibrated: 311220060, ConvFi4.57, 457, 4.57% Caltbratad, Vi 122006, ConvEi4.48, 4,48,
A 4K Chlibwaeed: 31 02.2016:

s Sensr-Surace; | Amm Adechainieal Surfoce Detegtaon b
= Elecironics! [FAEA Soill, Califirsed: (.01 20017
o Phumbos: Flat Phindom 5.0 (bucky; 1 ype: Q0 00 P AA: Seqal VHE

o DASYS2SZRB(1258) SEMUAD X 106, 1017372)

Dipole Calibration for Body Tissue/Pin=1mW, dist=10inm, I=5200 M Hz/Zoom Scan,
dist=1.4mm (8xBxTWCuhe 0: Measursment gid: du=dmm, dy=mm, d#=1Amm

Referenee Yalue = 6354 Vim; Power Dl = 006 dB

Pk SAR (extrupoluned) =251 Wikg

SAR g =732 Wik SARD )= .05 Wikg

Pl asimam value of SAR (mEisured) = 6.0 Wik

Dipale Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MIL/Zoom Scan,
dist=1.4mum (BxExT WV Cube ; Mewswrement grid; de=2apin, dy=4mm, dz=1.4mm

Relerenee Valog = 66593 Vim; Power Diift = -0007 (8

Ieaik SAR (exvnpolated) = 301 Wikg

BAK] g =700 Wike: SAR| 10 g) = 2.15 Wikg

Muximum value of SAR (measured) = 17.0 Wik

Dipole Calibration for Body Tissue/Pin=100m W, dist=10mm, (<5600 MHz/Zoom Scan,
dist=1.4mm (SxBLT I Cube B Mesirement prid: dy=dmm, dy=4min, de=1Amm

Felerence Value = 6709 Vim; Power Dinf = 00017 JB

Peak SAR (extrupotaied) = 33.7 Wike

SARID )= 502 Wik SARI0 g =226 Wikp

M valoe of BAR (mewiired) = 18.9 Wikg

Cerffces Mo DSEHZVE-1 020 _dant? Pago 13 of 1E
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, [=5500 MHz/Zoom Scan,
dist=1.4mm (BxBxTWCube 02 Measurement grd: ds=4mm, dy=3mm, de=14mm

Reference Yalue = 65,14 %/m; Power Drift = -0.06 dB

Peak SAR {extrapolated) = 34.0 Wikg

SAR( g) = 764 Wihkg: SAR(10 gh = 2.13 Wikg

Maximum value of SAR (mensured) = 18,3 Wikg

0dB = 16,6 Wikg = 12.20 dBW/kg

Canfcate Mo: DEGHZVI-1023_lanl? Faje 140815
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Impedance Measurement Flot for Body TSL

b Jan 2047 13:53ra42

EHD <12 i I F5 ir dBEFF N -BSTEER 43871 pF gl L b L L
"
CHL M bars
Bl N L
532,49 mn
Cor S3B0E H

g
1€
HLd
CHZ 514 LB 3 oisBEF =3 o A=Z2.3D dE T P00 S0 HHz
CHE M drs
& I I | I B-36,975 o
Car l ] | | T3 E0E GHz
L, 1 ey Z-26.471 dB
. . e |
S e — T.E0 AR GHz
t = T 1 1 l}“\ - o £ EETI8 an
Ry L Hr | = glidal eHz
A \

Hid | FJ%'. ._I'I ] \I|. ."-

STRET 4 EL.ABE BOB THE STOF & @BEv0e 000 HE
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