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The following samples were submitted and identified on behalf of the client as:
Equipment Under Test Max-Stream AC600 Wi-Fi Micro USB Adapter
Brand Name LINKSYS
Model No. WUSB6100M
Company Name Linksys LLC
Company Address 121 Theory Drive, Irvine, CA 92617, USA
Standards IEEE/ANSI C95.1-1992, IEEE 1528-2013,

KDB447498D01v06, KDB447498D02v02r01,
KDB248227D01v02r02,KDB865664D01v01r04,

KDB865664D02v01r02
FCCID Q87-WUSB6100M
Date of Receipt Feb. 25, 2016
Date of Test(s) Mar. 11, 2016 ~ Oct. 03, 2016
Date of Issue Oct. 11, 2016
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
Asst. Supervisor Supervisor

K N [/ i Ve L}( Yiva V\}'
KevinLi U<V \ Ricky Huang "
Date: Oct. 11, 2016 Date: Oct. 11, 2016
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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 Linksys LLC

Company Address 121 Theory Drive, Irvine, CA 92617, USA
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1.3 Description of EUT

Equipment Under Test Max-Stream AC600 Wi-Fi Micro USB Adapter

Brand Name LINKSYS

Model No. WUSB6100M

FCC ID Q87-WUSB6100M

Mode of Operation DAWLANS802.11 a/b/g/n(20M/40M)/ac(20M/40M/80M)

Duty Cycle \all\él(_éAONNEIB&% IJ/I 1/8%/|l\o/|/)g/n(20M/4OM)/ ’
WLANB802.11 b/g/n(20M) 2412 — 2462
WLANS802.11 n(40M) 2422 — 2452
WLAN802.11 a/n(20M)/ac(20M) 5.2G | 5180 — 5240
WLAN802.11 n(40M)/ac(40M) 5.2G |[5190 — 5230
WLAN802.11 ac(80M) 5.2G 5210
WLAN802.11 a/n(20M)/ac(20M) 5.3G | 5260 — 5320

TX Frequency Range |WLANB802.11 n(40M)/ac(40M) 53G (5270 — 5310

(MHz) WLANB802.11 ac(80M) 5.3G 5290
WLAN802.11 a/n/ac(20M) 5.6G 5500 — 5720
WLAN802.11 n/ac(40M) 5.6G 5510 — 5710
WLAN802.11 ac(80M) 5.6G 5530 — 5690
WLANB802.11 a/n(20M)/ac(20M) 5.8G | 5745 — 5825
WLANB802.11 n(40M)/ac(40M) 5.8G |5755 — 5795
WLANB802.11 ac(80M) 5.8G 5775
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WLAN802.11 b/g/n(20M) 1 — 11
WLAN802.11 n(40M) 3 — 9
WLANB802.11 a/n(20M)/ac(20M) 5.2G | 36 — 48
WLAN802.11 n(40M)/ac(40M) 5.2G 38 - 46
WLAN802.11 ac(80M) 5.2G 42
WLAN802.11 a/n(20M)/ac(20M) 5.3G | 52 — 64
Channel Number WLANB802.11 n(40M)/ac(40M) 5.3G 54 — 62
(ARFCN) WLAN802.11 ac(80M) 5.3G 58
WLANB802.11 a/n/ac(20M) 5.6G 100 — 144
WLAN802.11 n/ac(40M) 5.6G 102 — 142
WLANB802.11 ac(80M) 5.6G 106 — 138
WLAN802.11 a/n(20M)/ac(20M) 5.8G | 149 — 165
WLAN802.11 n(40M)/ac(40M) 5.8G 151 — 159
WLANB802.11 ac(80M) 5.8G 155
Max. SAR (1 g) (Unit: W/Kg)

Band Measured | Reported |Channel Position
WLANB802.11 b 0.625 0.644 6 Vertical-Front
WLAN802.11 a 5.2G 0.918 0.924 48 Top side
WLANB802.11 n(40M) 5.2G 0.904 0.936 46 Top side
WLAN802.11 n(40M) 5.3G 0.856 0.924 62 Vertical-Back
WLANBS802.11 a 5.6G 1.100 1.157 120 Vertical-Front
WLANB802.11 ac(80M) 5.6G 1.060 1.090 122 Vertical-Front
WLAN802.11 a 5.8G 1.060 1.072 157 Top side
WLAN802.11 n(40M) 5.8G 0.992 1.020 159 Top side
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802.11b Max. Rated Avg. Average Power Output (dBm)
(MHz) Tolerance (dBm) 1
1 2412 20 19.86
6 2437 20 19.87
11 2462 20 19.74
802.11 g Max. Rated Avg. Average Power Output (dBm)
(MHz) Tolerance (dBm) 6
1 2412 17.5 17.21
6 2437 20 19.84
11 2462 16.5 16.38

802.11 n(20M)

Max. Rated Avg.

Average Power Output (dBm)

CH Frfl\cilllj_'ezr;cy TZZ\:\;?]FC; 'z/clj??;xrh) Data Rate (Mbps)
6.5
1 2412 15.5 15.35
6 2437 20 19.85
11 2462 15.5 15.39

802.11 n(40M)

Max. Rated Avg.

Average Power Output (dBm)

gy | Uy | PO IzgaBth) oata Rate (11bp)
il 135
2422 15 14.92
2437 20 19.77
2452 15.5 15.42
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802.11 ac(20M)

Max. Rated Avg. Average Power Output (dBm)

cy | Frequency TZZ&?CE Iz/cli?BXrﬁ) Data Rate (Mbps)
(MHz2) ”
1 2412 15.5 15.29
6 2437 20 19.83
11 2462 15.5 15.41

802.11 ac(40M) Average Power Output (dBm)

Max. Rated Avg.

cy | Frequency Tcljlg\:;rc; Izg??,xrﬁ) Data Rate (Mbps)
(MHz) 07
2422 15 14.88
2437 20 19.92
2452 15.5 15.42
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5.2/2(.)32/-51.:5/:.8G Max. Rated Avg. Average Power Output(dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6

36 5180 20 19.75

40 5200 20 19.74

44 5220 20 19.69

48 5240 20 19.97

52 5260 20 19.91

56 5280 20 19.85

60 5300 20 19.66

64 5320 20 19.89

100 5500 20 19.98

120 5600 20 19.93

136 5680 20 19.72

140 5700 19 18.67

149 5745 18 17.96

157 5785 18 17.95

165 5825 18 17.88
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802.11 n(20M)
5 2/5.3/5.6/5.8G Max. Rated Avg. Average Power Output(dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5
36 5180 20 19.71
40 5200 20 19.82
44 5220 20 19.91
48 5240 20 19.88
52 5260 20 19.53
56 5280 20 19.62
60 5300 20 19.72
64 5320 20 19.69
100 5500 20 19.67
120 5600 20 19.73
140 5700 18 17.42
149 5745 18 17.82
157 5785 18 17.84
165 5825 18 17.81
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802.11 n(40M) R ower Outout(dBm
verage Power Output(dBm
52/5.3/5.6/58G | Max. Rated Avg. g P
Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)

CH

(MHz) 13.5
38 5190 17 16.91
46 5230 20 19.85
54 5270 20 19.47
62 5310 20 19.73
102 5510 17 16.79
118 5590 20 19.68
134 5670 19.5 18.98
151 5755 15 14.91
159 5795 18 17.88
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802.11 ac(20M)
5 2/5.3/5.6/5.8G Max. Rated Avg. Average Power Output(dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5
36 5180 20 19.91
40 5200 20 19.93
44 5220 20 19.87
48 5240 20 19.84
52 5260 20 19.73
56 5280 20 19.68
60 5300 20 19.98
64 5320 20 19.81
100 5500 20 19.87
120 5600 20 19.88
140 5700 18 17.64
149 5745 18 17.66
157 5785 18 17.78
165 5825 18 17.81

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.
FR2ER1E R U*ﬂ#fﬁ:ﬁ‘»’ [EEapiEing fifﬁ#w Fif [ﬁJEﬁﬂ*‘fifﬁﬂx@ @?*790“« ° ¢ﬁ§f’,%%’:’; £ ﬂl?{yi'l?‘ﬁ' > T\P'ﬁfiﬁ FEIE -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



SES

Report No. : E5/2016/90003
Page: 13 of 105

802.11 ac(40M)

Average Power Output(dBm)

5.2/5.3/5.6/5.8G | Max. Rated Avg.
Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)

CH

(MHz) 13.5
38 5190 17 16.88
46 5230 20 19.71
54 5270 20 19.63
62 5310 20 19.81
102 5510 17 16.93
118 5590 20 19.76
134 5670 195 19.15
151 5755 15 14.92
159 5795 18 17.82

802.11 ac(80M)

Average Power Output(dBm)

5.2/5.3/5.6/5.8G | Max. Rated Avg.
Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)

CH

(MHz) 29.3
42 5210 16.5 16.35
58 5290 18 17.62
106 5530 16.5 16.01
122 5610 20 19.67
155 5775 15 14.88
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1.4 Test Environment

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

1.5 Operation Description

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.

Based on KDB447498 D02, EUT was tested at 5Smm separation distance in the
following configurations.

Horizontal-Up (A): connected directly with laptop computer.

Horizontal-Down (B): a high quality USB cable (with cable length less than 12
inches) is used.

Vertical-Front (C): connected directly with laptop computer.

Vertical-Back (D): a high quality USB cable (with cable length less than 12inches) is
used.

Top: connected directly with laptop computer.

WLAN antenna

Front view of EUT

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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Note:
802.11b DSSS SAR Test Requirements:

1. SAR is 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 is 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.

Initial Test Configuration:

4. An initial 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, 5.2a/n(40M)/5.3n(40M)/5.6a/ac(80M)/5.8a/n(40M) are chosen to be
the initial test configurations.

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. 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.

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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9. 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)

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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1.6 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.

S —

Lir amae
il | = CE - -

=

Maasuramen Sarver o DASYS

S S g v S K b

.....

PC

Fig. a The block diagram of SAR system
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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.

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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1.7 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 10 uW/g to > 100 mW/g
Range Linearity: + 0.2 dB (noise: typically < 1 pyW/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%.
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SAM PHANTOM V4.0C

Construction [The shell corresponds to the specifications of the Specific
Anthropomorphic Mannequin (SAM) phantom defined in IEEE
1528 and IEC 62209.

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
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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/
5300/5600/5800MHz. 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=210cm £ 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.

z ¥
Spacer X

3D Probe positioner

|I ‘\\n.
_ \ Field probe
) ..‘\ ~

Flat phantom

Dipole

Signal ‘ -

generator = . g x==|:|——
=]=’ Alt1
oy
&™)

Fig. b The block diagram of system verification

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.
FR2ER1E R U*ﬂ#f}ﬁ%‘i [EEapiEing fiﬁf,’x Fif [ﬁJEﬁl’*"Fiﬁ#ﬂEv @?*790“« ° 4*-%@%1’: £ ﬂl?{yi'l?‘ﬁ' > T\P'ﬁfiﬁ FEIE -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : E5/2016/90003
Page: 22 of 105

Measured
Validation SN Frequency 1\éVALa}:get M;:;l_];ed SAR-1g | Deviation | Measured
Kit (MHz) W/ g W/ 9 | normalized to (%) Date
(mW/g) (mW/g) 1W (mWi/g)
D2450V2 | 727 | 2450 | Body 51 12.7 50.8 -0.39% | Mar. 11,2016
5200 | Body 71.9 7.43 74.3 3.34% | Mar. 14,2016
D5GHZV2 | 1023 5300 | Body 75.1 7.41 74.1 -1.33% | Oct. 02, 2016
5600 | Body 78.3 8.11 81.1 3.58% | Oct. 03, 2016
5800 | Body 75.3 7.75 77.5 2.92% | Mar. 15,2016

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)

Target Target |Measured
) Measured . . A ; Measured
Tissue [ Measurement Frequency Dielectric [Conductivi| Dielectric Conductivity, | % dev er | % dev o
Type Date Constant, ty, Constant,
(MHz) o (S/m)
£r g (S/m) £r
Mar. 11. 2016 2437 52.717 1.938 52.137 2.015 1.10% | -4.00%
Y 2450 52.700 1.950 52.089 2.028 1.16% | -3.99%
5180 49.041 5.276 50.326 5.119 -2.62% 2.97%
5190 49.028 5.288 50.326 5.128 -2.65% | 3.03%
Mar. 14, 2016 5200 49.014 5.299 50.324 5.139 -2.67% | 3.02%
Body 5230 48.974 5.334 50.291 5.173 -2.69% | 3.02%
5240 48.960 5.346 50.277 5.181 -2.69% | 3.09%
5745 48.275 5.936 49.646 5.749 -2.84% | 3.15%
5755 48.261 5.947 49.645 5.758 -2.87% | 3.18%
Mar. 15, 2016 5785 48.220 5.982 49.642 5.791 -2.95% | 3.20%
5795 48.207 5.994 49.635 5.793 -2.96% | 3.35%
5800 48.200 6.000 49.632 5.799 -2.97% | 3.35%
Tissue [Measurement ML D"I'allrg?t' CTaC;ge;[. i l\lg?allsutr?d MEEELITE
Frequency leizeile elteliaih] fadausaldly Conductivity,| % dev €r| % dev o
Type Date Constant, ty, Constant,
(MHz) o (S/m)
£r o (S/m) £r
5270 48.919 5.381 48.480 5.441 0.90% | -1.11%
Oct. 2, 2016 5300 48.879 5.416 48.401 5.477 0.98% | -1.13%
5310 48.865 5.428 48.396 5.490 0.96% | -1.14%
Body 5500 48.607 5.650 47.539 5.780 2.20% | -2.30%
Oct. 3. 2016 5530 48.566 5.685 47.523 5.816 2.15% | -2.31%
T 5600 48.471 5.766 47.411 5.897 2.19% | -2.26%
5610 48.458 5.778 47.406 5.906 217% | -2.22%

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

Frequenc Ingredient Total
u
g Y Mode Preventol
(MHz) DGMBE| Water |Salt D7 Cellulose |Sugar| amount
2450M | Body |301.7ml| 698.3ml | — — — |1.0L(Kqg)

Body 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.

sAar=Z|E[ =c or
o, 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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® 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.

® 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.

® 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%.

® 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:

® The setup must enable accurate determination of the incident power.

® The accuracy of the calculated field strength will depend on the
assessment of the dielectric parameters of the liquid.
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® 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.

(38) 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
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exercise control over their exposure. Warning labels placed on consumer
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.)

Uncontrolled ,
Human Exposure Environment Controlled Environment
: Occupational
General Population
Spa“?lBFr)aeiil)( SAR 1.60 m W/g 8.00 m W/g
Spatial Average SAR
° (Whole Bgdy) 0.08 m W/g 0.40 m W/g
Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00m Wig 20.00 m W/g

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

- Distance Freq. Max. Rated Avg. [ Measured _ Averaged SAR over 1g Plot
Mode Position (mm) CH (MHz) Power + Max. | Avg. Power | Scaling (W/kg) s
Tolerance (dBm)|  (dBm) Measured | Reported
Top side 5 6 | 2437 20 19.87 3.04% | 0.163 0.168 -
Horizontal-Up 5 6 | 2437 20 19.87 3.04% | 0.450 0.464 -
WLAN802.11 b Horizontal- 5 6 | 2437 20 19.87 3.04% | 0.521 0.537 -
Vertical-Front 5 6 | 2437 20 19.87 3.04% | 0.625 0.644 35
Vertical-Back 5 6 | 2437 20 19.87 3.04% | 0.319 0.329 -
Top side 5 36 | 5180 20 19.75 5.93% | 0.763 0.808 -
Top side 5 48 | 5240 20 19.97 0.69% | 0.918 0.924 36
Top side* 5 48 | 5240 20 19.97 0.69% | 0.916 0.922 -
Horizontal-Up 5 36 | 5180 20 19.75 5.93% | 0.744 0.788 -
WLA’;Z(E'1 1a Horizontal-Up 5 48 | 5240 20 19.97 0.69% | 0.908 0.914 -
Horizontal- 5 48 | 5240 20 19.97 0.69% | 0.688 0.693 -
Vertical-Front 5 48 | 5240 20 19.97 0.69% | 0.478 0.481 -
Vertical-Back 5 36 | 5180 20 19.75 5.93% | 0.523 0.554 -
Vertical-Back 5 48 | 5240 20 19.97 0.69% | 0.881 0.887 -
Top side 5 38 | 5190 17 16.91 2.09% | 0.471 0.481 -
Top side 5 46 | 5230 20 19.85 351% | 0.904 0.936 37
Horizontal-Up 5 38 | 5190 17 16.91 2.09% 0.461 0.471 -
WLANS02.11 Horizontal-Up 5 46 | 5230 20 19.85 351% | 0.899 0.931 -
n(40M) 5.2G Horizontal- 5 46 | 5230 20 19.85 3.51% | 0.679 0.703 -
Vertical-Front 5 46 | 5230 20 19.85 351% | 0.471 0.488 -
Vertical-Back 5 38 | 5190 17 16.91 2.09% | 0.441 0.450 -
Vertical-Back 5 46 | 5230 20 19.85 351% | 0.877 0.908 -
Top side 5 54 | 5270 20 19.86 3.28% | 0.707 0.730 -
Top side 5 62 | 5310 20 19.67 7.89% | 0.815 0.879 -
Horizontal-Up 5 62 | 5310 20 19.67 7.89% | 0.689 0.743 -
WLANS02.11 Horizontal- 5 62 | 5310 20 19.67 7.89% | 0.696 0.751 -
n(40M) 5.3G Vertical-Front 5 62 | 5310 20 19.67 7.89% | 0.680 0.734 -
Vertical-Back 5 54 | 5270 20 19.86 3.28% | 0.861 0.889 38
Vertical-Back* 5 54 | 5270 20 19.86 3.28% | 0.858 0.886 -
Vertical-Back 5 62 | 5310 20 19.67 7.89% | 0.856 0.924 -
Top side 5 100 | 5500 20 19.69 7.40% | 0.748 0.803 -
Top side 5 120 | 5600 20 19.78 5.20% | 0.823 0.866 -
Horizontal-Up 5 100 | 5500 20 19.69 7.40% | 0.831 0.892 -
Horizontal-Up 5 120 | 5600 20 19.78 5.20% | 0.935 0.984 -
WLANS02.11 a Horizontal- 5 100 | 5500 20 19.69 7.40% | 0.702 0.754 -
5.6G Vertical-Front 5 100 | 5500 20 19.69 7.40% | 0.879 0.944 -
Vertical-Front 5 120 | 5600 20 19.78 5.20% | 1.100 1.157 39
Vertical-Front* 5 120 | 5600 20 19.78 5.20% | 1.080 1.136 -
Vertical-Back 5 100 | 5500 20 19.69 7.40% | 0.861 0.925 -
Vertical-Back 5 120 | 5600 20 19.78 5.20% | 0.953 1.003 -

* - repeated at the highest SAR measurement according to the KDB 865664 D01

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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- Distance Freq. Max. Rated Avg. | Measured . Averaged SAR over 1g Plot
Mode Position (mm) CH (MHz) Power + Max. | Avg. Power | Scaling (W/kg) 0
Tolerance (dBm)|  (dBm) Measured | Reported
Top side 5 106 | 5530 16.5 15.92 14.29% | 0.366 0.418 -
Top side 5 122 | 5610 20 19.88 2.80% | 0.827 0.850 -
Horizontal-Up 5 106 | 5530 16.5 15.92 14.29%| 0.418 0.478 -
Horizontal-Up 5 122 | 5610 20 19.88 2.80% | 0.943 0.969 -
ZVC(L:E)“@OE?_Q& Horizontal- 5 122 | 5610 20 19.88 2.80% | 0.776 0.798 -
Vertical-Front 5 106 | 5530 16.5 15.92 14.29% | 0.410 0.469 -
Vertical-Front 5 122 | 5610 20 19.88 2.80% | 1.060 1.090 40
Vertical-Back 5 106 | 5530 16.5 15.92 14.29% | 0.421 0.481 -
Vertical-Back 5 122 | 5610 20 19.88 2.80% | 0.930 0.956 -
Top side 5 149 | 5745 18 17.96 0.93% | 1.050 1.060 -
Top side 5 157 | 5785 18 17.95 1.16% | 1.060 1.072 41
Top side* 5 157 | 5785 18 17.95 1.16% | 1.040 1.052 -
Horizontal-Up 5 149 | 5745 18 17.96 0.93% | 0.992 1.001 -
WLAN802.11a | Horizontal-Up 5 157 | 5785 18 17.95 1.16% | 0.995 1.007 -
5.8G Horizontal- 5 149 | 5745 18 17.96 0.93% | 0.850 0.858 -
Horizontal- 5 157 | 5785 18 17.95 1.16% | 0.872 0.882 -
Vertical-Front 5 149 | 5745 18 17.96 0.93% | 0.794 0.801 -
Vertical-Front 5 157 | 5785 18 17.95 1.16% | 0.767 0.776 -
Vertical-Back 5 149 | 5745 18 17.96 0.93% | 0.681 0.687 -
Top side 5 151 | 5755 15 14.91 2.09% | 0.502 0.513 -
Top side 5 159 | 5795 18 17.88 2.80% | 0.992 1.020 42
Horizontal-Up 5 151 | 5755 15 14.91 2.09% | 0.493 0.503 -
WLANS02.11 Horizontal-Up 5 159 | 5795 18 17.88 2.80% 0.981 1.008 -
n(40M) 5.8G Horizontal- 5 151 | 5755 15 14.91 2.09% | 0.432 0.441 -
Horizontal- 5 159 | 5795 18 17.88 2.80% | 0.861 0.885 -
Vertical-Front 5 159 | 5795 18 17.88 2.80% | 0.743 0.764 -
Vertical-Back 5 159 | 5795 18 17.88 2.80% | 0.664 0.683 -

* - repeated at the highest SAR measurement according to the KDB 865664 D01

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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3. Instruments List
Manufacturer Device Type Serial Datg of !ast Datg of next
number calibration | calibration
, Dosimetric Aug.27,2015|Aug.26,2016
Sg;‘g?r']‘lgiigirgr E-Field EX3DV4 3923
Probe Sep.02,2016/Sep.01,2017
Schmid & Partner System D2450V2 727 Apr.22,2015(Apr.21,2016
Engineering AG Vallldatlon
Dipole D5GHzV2 1023 Jan.26,2016(Jan.25,2017
Schmid & Partner|Data acquisition DAE4 1374 May.06,2015May.05,2016
Engineering AG Electronics Aug.23.2016/Aug.22,2017
Schmid & Partner Software DASY 52 N/A Calibration | Calibration
Engineering AG V52.8.8 not required|not required
Schmld &.Partner Phantom SAM N/A Callbrat!on Callbrat_lon
Engineering AG not required|not required
. Network
Agilent Analyzer E5071C |MY46107530|Jan.07,2016|Jan.06,2017
. Dielectric Calibration | Calibration
Agilent Probe Kit 85070E |MY44300677 not required|not required
D MY46151242| Jul.15,2015 | Jul. 14,2016
Agilent D“a'(;g:jelce“ro“a' 772D
P MY52180142|Apr.13,2016|Apr.12,2017
RF Signal MY50144143{Jul.16,2015 [Jul.15,2016
Agilent Genoratay | N5181A
MY50145142|Feb.19,2016|Feb.18,2017
MY52240003| Jul.15,2015|Jul.14,2016
Agilent Power Meter | E4417A
MY51410006|Jan.07,2016|Jan.06,2017

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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Manufacturer Device Type Sendl Datfe o !ast Datg of I
number calibration | calibration

MY52200004|Jul.15,2015 | Jul. 14,2016

Agilent Power Sensor | E9301H
MY51470001|Jan.07,2016|Jan.06,2017
Digital TP130075 |Mar.27,2015|Mar.26,2016
TECPEL thermometer DTM-303A

TP130073 |Feb.26,2016|Feb.25,2017

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: 2016/3/11
WLAN 802.11b_Body Vertical-Front_CH 6_5mm
Communication System: WLAN(2.45G); Frequency: 2437 MHz
Medium parameters used: f = 2437 MHz; 0 = 2.015 S/m; €, = 52.137; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
Probe: EX3DV4 - SN3923; ConvF(7.63, 7.63, 7.63); Calibrated: 2015/8/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2015/10/23
« Phantom: Body
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (71x81x1): Interpolated grid: dx=12 mm, dy=12 mm
Maximum value of SAR (interpolated) = 0.946 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 14.10 V/m; Power Drift = 0.11 dB
Peak SAR (extrapolated) = 1.23 W/kg
SAR(1 g) = 0.625 W/kg; SAR(10 g) = 0.304 W/kg
Maximum value of SAR (measured) = 0.916 W/kg
dB

-h.09

-10.19
-15.28
-20.38
-2h.47

0dB =0.916 W/kg = -0.38 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: 2016/3/14
WLAN 802.11a 5.2G_Body_Top side_CH 48 _5mm
Communication System: WLAN(5G); Frequency: 5240 MHz
Medium parameters used: f = 5240 MHz; o = 5.181 S/m; ¢, = 50.277; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

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

e 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(7331)
Configuration/Body/Area Scan (71x81x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 1.99 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 13.90 V/m; Power Drift = 0.18 dB
Peak SAR (extrapolated) = 3.63 W/kg
SAR(1 g) = 0.918 W/kg; SAR(10 g) = 0.309 W/kg
Maximum value of SAR (measured) = 1.78 W/kg
dB

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

0 dB = 1.78 W/kg = 2.49 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: 2016/3/14
WLAN 802.11n(40M) 5.2G_Body Top side_CH 46_5mm
Communication System: WLAN(5G); Frequency: 5230 MHz
Medium parameters used: f = 5230 MHz; o = 5.173 S/m; €, = 50.291; 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;

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

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

« Phantom: Body

« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/BODY/Area Scan (71x81x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.90 W/kg

Configuration/BODY/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 15.74 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 3.64 W/kg
SAR(1 g) = 0.904 W/kg; SAR(10 g) = 0.299 W/kg
Maximum value of SAR (measured) = 1.73 W/kg
dB

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

0 dB = 1.73 W/kg = 2.37 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: 2016/10/2
WLAN 802.11n(40M) 5.3G_Body Vertical-Back_CH 54 _5mm
Communication System: WLAN 5G; Frequency: 5270 MHz
Medium parameters used: f = 5270 MHz; o = 5.441 S/m; ¢, = 48.48; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(4.58, 4.58, 4.58); Calibrated: 2016/9/2;

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

o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

« Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x91x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 1.91 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 19.27 V/m; Power Drift = -0.12 dB
Peak SAR (extrapolated) = 3.51 W/kg
SAR(1 g) = 0.861 W/kg; SAR(10 g) = 0.259 W/kg
Maximum value of SAR (measured) = 1.75 W/kg
dB

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

0 dB = 1.75 W/kg = 2.43 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: 2016/10/3
WLAN 802.11a 5.6G_Body Vertical-Front_CH 120_5mm
Communication System: WLAN 5G; Frequency: 5600 MHz
Medium parameters used: f = 5600 MHz; o = 5.897 S/m; €, = 47.411; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(4, 4, 4); Calibrated: 2016/9/2;

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

o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

« Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x91x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 2.22 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,

dy=4mm, dz=2mm

Reference Value = 17.29 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 4.48 W/kg

SAR(1 g) = 1.1 W/kg; SAR(10 g) = 0.352 W/kg

Maximum value of SAR (measured) = 2.28 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 1: Measurement grid: dx=4mm,

dy=4mm, dz=2mm

Reference Value = 17.29 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.95 W/kg

SAR(1 g) = 0.959 W/kg; SAR(10 g) = 0.289 W/kg

Maximum value of SAR (measured) = 1.98 W/kg
dB '

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

0 dB = 1.98 W/kg = 2.96 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: 2016/10/3
WLAN 802.11ac(80M) 5.6G_Body Vertical-Front_ CH 122 5mm
Communication System: WLAN 5G; Frequency: 5610 MHz
Medium parameters used: f = 5610 MHz; o = 5.906 S/m; €, = 47.406; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(4, 4, 4); Calibrated: 2016/9/2;

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

o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

« Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x91x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 2.11 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 17.43 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 4.08 W/kg
SAR(1 g) = 1.06 W/kg; SAR(10 g) = 0.344 W/kg
Maximum value of SAR (measured) = 2.13 W/kg
Configuration/Body/Zoom Scan (7x7x12)/Cube 1: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 17.43 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 3.67 W/kg
SAR(1 g) = 0.938 W/kg; SAR(10 g) = 0.285 W/kg
Maximum value of SAR (measured) = 1.90 W/kg
dB

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

0 dB = 1.90 W/kg = 2.78 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.
PR S I+ S B SRRV BRI 7 PR 00 o BB A RTR 2 U EE L -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : E5/2016/90003
Page: 41 of 105

Date: 2016/3/15
WLAN 802.11a 5.8G_Body_Top side_CH 157_5mm
Communication System: WLAN(5G); Frequency: 5785 MHz
Medium parameters used: f = 5785 MHz; 0 = 5.791 S/m; €, = 49.642; 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;

e 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(7331)
Configuration/Body/Area Scan (71x81x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 2.21 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 11.41 V/m; Power Drift = 0.16 dB
Peak SAR (extrapolated) = 4.59 W/kg
SAR(1 g) =1.06 W/kg; SAR(10 g) = 0.344 W/kg
Maximum value of SAR (measured) = 2.18 W/kg
dB

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

0 dB = 2.18 W/kg = 3.38 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: 2016/3/15
WLAN 802.11n(40M) 5.8G_Body_Top side_CH 159 5mm
Communication System: WLAN(5G); Frequency: 5795 MHz
Medium parameters used: f = 5795 MHz; o = 5.793 S/m; €, = 49.635; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

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

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

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

« Phantom: Body

« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/BODY/Area Scan (71x81x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.36 W/kg

Configuration/BODY/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 11.82 V/m; Power Drift = 0.18 dB
Peak SAR (extrapolated) = 4.67 W/kg
SAR(1 g) = 0.992 W/kg; SAR(10 g) = 0.321 W/kg
Maximum value of SAR (measured) = 2.19 W/kg
dB

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

0 dB = 2.19 W/kg = 3.40 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: 2016/3/11
Dipole 2450 MHz_SN:727
Communication System: CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 2.028 S/m; €, = 52.089; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
Probe: EX3DV4 - SN3923; ConvF(7.63, 7.63, 7.63); Calibrated: 2015/8/27;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

e Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=250mW/Area Scan (61x91x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 19.9 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 96.39 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 25.8 W/kg
SAR(1 g) =12.7 W/kg; SAR(10 g) = 5.87 W/kg
Maximum value of SAR (measured) = 19.3 W/kg
dB

-4.41
-B.82
-13.22
-17.63
-22.04

0dB = 19.3 W/kg = 12.85 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: 2016/3/14
Dipole 5200 MHz_SN:1023
Communication System: CW; Frequency: 5200 MHz
Medium parameters used: f = 5200 MHz; o = 5.139 S/m; ¢, = 50.324; 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;

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

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

o Phantom: Body

« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 16.0 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 55.21 V/m; Power Drift = -0.09 dB
Peak SAR (extrapolated) = 29.6 W/kg
SAR(1 g) =7.43 W/kg; SAR(10 g) = 2.11 W/kg
Maximum value of SAR (measured) = 15.5 W/kg

dB
0
-6.95
-13.90
-20.84
-27.79
-34.74

*

0dB = 15.5 W/kg = 11.90 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: 2016/10/2

Dipole 5300 MHz_SN:1023

Communication System: CW; Frequency: 5300 MHz

Medium parameters used: f = 5300 MHz; o = 5.477 S/m; €, = 48.401; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(4.58, 4.58, 4.58); Calibrated: 2016/9/2;

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

o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

o Phantom: Body

« 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) = 16.3 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 57.50 V/m; Power Drift = -0.08 dB
Peak SAR (extrapolated) = 31.8 W/kg
SAR(1 g) = 7.41 W/kg; SAR(10 g) = 2.1 W/kg
Maximum value of SAR (measured) = 15.3 W/kg
dB

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

0 dB = 15.3 W/kg = 11.84 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: 2016/10/3

Dipole 5600 MHz_SN:1023

Communication System: CW; Frequency: 5600 MHz

Medium parameters used: f = 5600 MHz; o = 5.897 S/m; €, = 47.411; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(4, 4, 4); Calibrated: 2016/9/2;

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

o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

« 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) = 18.4 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 60.31 V/m; Power Drift = -0.05 dB
Peak SAR (extrapolated) = 36.5 W/kg
SAR(1 g) = 8.11 W/kg; SAR(10 g) = 2.21 W/kg
Maximum value of SAR (measured) = 17.6 W/kg
dB

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

0dB = 17.6 W/kg = 12.46 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.
FR2ER1E R l'ﬁﬁ#f}ﬁ%‘i [E SRR *ifﬁ[,’x Fif [ﬁJEﬁl’*’Fifﬁ#xiEJ w’ﬁ'?’@o‘« ° ¢ﬁ§f’,%%’:§ £ ﬂl?iyi'ln;"’ﬁ' » T ﬁfl'ﬁ FEIE -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : E5/2016/90003
Page: 47 of 105

Date: 2016/3/15

Dipole 5800 MHz_SN:1023

Communication System: CW; Frequency: 5800 MHz

Medium parameters used: f = 5800 MHz; o = 5.799 S/m; €, = 49.632; 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;

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

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

o Phantom: Body

« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 16.9 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 55.39 V/m; Power Drift = -0.11 dB
Peak SAR (extrapolated) = 34.3 W/kg
SAR(1 g) = 7.75 W/kg; SAR(10 g) = 2.17 W/kg
Maximum value of SAR (measured) = 16.9 W/kg
dB

-f.87

-15.74
-23.61
-31.48
-39.35

0 dB = 16.9 W/kg = 12.28 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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6. DAE & Probe Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zgughalusstrasse 43, 8004 Zurich, Switzerland

Arcramted by the Swiss Accrediation Service (SAS)

The Swiss Accreditation Service is one of the signatories to the B4
Muliilateral Agreament for the recognition of callbeation certificates

Cliant

SGS-TW {Auden)
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Gehweizarischer Kallrierdienst
Service suisse délalonnage
Seriizio svizzers di taraturs
Swias Calibration Service

Accreditation No.: SCS 0108

Certlficste ho: DAE4-1374 Mayis

|CALIBRATION CERTIFICATE

-

Dbt

Cefibirfiaon proceckines) QA CAL-0B.v29

Caliration daje

May 08, 2015

Thie meesurements and e wnoerainties

Cabration Equirmant used (METE crilical for callormtion)

DAE4 - SD 00D D04 BM - SN: 1374

Calibration procedure for the data acquisition eleciion|cs (DAE)

This cikbration cenilicate documents the racapiilily Io nalonal standaroe:, whilkch ez iha phvaical wiits of measuremens 151}
with confidence prunnhll-(y ana glven an tho I'ull.'.mng peges an are par of the cedificala

| A¥ calbrations have baen conduesed in the closed laboralony facliy: arvinnment Jompersiune 28 « 3°C and Paamidity < T4

| Primary Standars | o Cal Date (Cenficate No.| Schedued Calbration
Kaithiay Mullimelsr Type 2001 | S 0810078 [Cct-14 (Mg: 15575 0115
Secondary Standands D& Chieck Dale (in houss) Solwckiled Check

Auss DAE Calioradicn Unil
Caibrator Box V2.1

SE UWS 053 A& 1001
| SE LM 006 A4 1002

Mame
Gelibratad by RiMenoraz
Approved by Fiey Boamhall

This calibration certificats shall not be teprodicad except in 4 winou wietlan appeoul of Ihe labosatory.

O-Jan-15 fin howse chack)
O8-Jar-15 |in holse chissk)

Fungiion
Techniclan

Bepity Technical Menapgsa:

In housa check: Jan-14
It house check: Jan-18

Signabure
e

. >

ls=uad: May B, 2015

Certficate Not DAES-1374_May15

Bage 1 of 5

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.

PR SRR - P S

VBRI IR PRS- 4 AT 4 2 il

FET T -

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



Report No. : E5/2016/90003
Page: 49 of 105

ey
Calibration Laboratery of a\\;‘;‘;&”’i g Hchweizerischar Kailbrberdienst
Schmid & Partner age——— 2 Serviee suinss d' Haktnnogs
Enginggﬁng AG %ﬂ& c Servizio suimero di toratura
Zeughausairasse 43, 5004 Zurich, Switzoriand %,f,lﬁr« 5 swiss Calibration Servies
Acgracied by the Swiss Acoiediation Sendes (SAS) Adcreditation No,! SCS 0108

The Swiss Accraditation Servios s one of (he signatorios te the EA
Wultitareral Agreement o tho recognilion of za|irallen cerificatas

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to ihe robod
coordinate system,

Methods Applied and Interpretation of Parameters
= OC Voltage Measurament: Calibration Factor assessed for use in DASY system by
compalison with a calibrated instrument raceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respeclive range.

= Connrector angle. The angle of the connectal s sssessed measuring the angle
mechanically by a tool inserted. Uncenainty is nat required.

*  The fellawing paramelers as documented in the Appendix coniain technical information as a
resull rom the performance test and reguire no uncerainty.

= OC Voltage Measurement Linearty: Verilication af the Linearity at +10% and -10% of
the neminal calibration voltage. Influsnes of offset vollage 1s included in this
measurement.

* Commoen mode sensitivity: Infiuence of a positive or negative common mode voltage on
the differential measurement,

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

s AD Converter Values with inputs shorted: Values on the internal AD convernar
corresponding to zero input voltage

= Impul Offsef Measurement Qutpul voltage and statistical results over a large number of
zemo voltage measuraments,

* Input Offsel Current: Typical value tor information; Maximum channel input effset
current, not considering the mput resistance.

* Input resistance: Typical value for information; DAE input resistance at the connactor,
during internal auta-zeroing and during measuremant,

* Low Baftary Alarm Valtage: Typical value for Information. Below this voltage, a battery
alarm signal is generatad.

»  Power consumption: Typical value for information. Supply currents in varous operating
modes.

Cortficeie No: [ME4-1S74_Mayis Fago2ai b
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DC Voltage Measurement
AD - Convertar Aesolution nominz|
High Range: TLEB = B.ApV , full range = -100...+300 mv
Low Range: 1LEE = LaLi"an full ranga = -1..,.... +3my
DASY measuremeant paramelars: Auto Zero Time: 3 sec; Measuring time: 3 sec

| Calibration Factors
High Range
Low Range

Connector Angle

X v | z
405.241+ 0.02% (k=2) | 405.484 & 0.02% (k=2) | 405.011 + 0.02% (ke2)
4.00963 = 1.50% (k@) | 4.00018 + 1.50% (k=2) | 398770 % 1.50% (k=2)

T
(i

| Cennector Angle to be used in DASY system | 245.0°41°

Certificate No: DAE4-1374_May15 Page 3 of &
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voliage Linearity
| High Range Reading (uV) Difference (uV) Error {%)
annul X + Input 200027.58 342 -0.00
Channel X + Input 20008.73 2,53 0.01
Channel X = Input 20003, 18 3.04 -0.02
Channel ¥ + Input 20002712 -3.98 <0.00
Channel Y + Input 2000262 -0.35 -0.00
Channel Y = Input -20006,58 -0.59 000
Channel Z + Input 200031.31 010 -0.00
Channel Z + Input 20000.65 -2.25 =0.01
Channel Z = Input -20008,41 -1.84 0.
Low Hange Heading (W) | Differance (uV) Ervor {3)
Channel X + Input 1999.56 -0.08 -0.00
Channel X + Input 189,64 0,05 0.02
Channel X = Input -201.87 -1.88 0.78 }
Channel ¥ + Inpurt 1999.63 0.03 D.00
Channel ¥ + Input 198.55 -0.89 045
Channel ¥ = Input -201.10 -0.69 0.35
'Channel Z + Input 2000.11 054 0.03
Ermel z + Input 19727 -2.23 -1.12
Ehannal Z = Input 202,39 -1.58 ] 0.99
2. Common mode sensitivity
DASY measurerment parameters: Aulo Zero Time: 3 sec; Measuring time: 3 see
Common mode High Range Low Range
Input Veltage (mV) Average Reading {uV) Average Reading (uv)
Eannul X 200 -5,38 -B.61
- 200 988 7.58
Channel ¥ 200 379 3,72
- 200 -5.43 -6.05 o
Channel Z 200 -15.24 -15.61
- 200 12.53 1272
3. Channel separation
DASY measurement paramelers: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ {zV}) Channel Z (uV)
Channel X 200 - 6.28 215
Channel Y 200 | 9,34 - 7.43
Channel z 200 | 924 677 -
Cortificate Mo: DAE4-1374_May15 Page 4 01 5
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zara Time: 3 ser; Measuring time: 3 sec

High Range (LSE) Low Range (LS8)
Channel X 16120 15044
Channel ¥ 16872 15769
Channel Z 16384 15426 I

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sac; Maasuring time: 3 sec

It 1060
Average (uV) | min. Offset (uV) | mex. Offset(uv) | > ?:::“i““
Channel X -0.88 -1.85 072 0.51
Channel Y -1.37 225 026 0.36
Channel Z | 1.05 013 245 0.53
6. Input Offset Current
Mominal Input cireuiry offsel current on all channels: <25FA
7. Input Resistance (Typical values for information)
Zeroing (kDhm) Meaguring (MOhm)
Channel X 200 200 1
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical valuss for information)
Typical values Alarm Level (VDC)
_S‘-Lrpply {+ Veg) +7.9
Supply (- Voc) 7.6
9. Power Consumption (Typical valuss for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +B 114 ]
Supply (- Voc) ~0.01 -8 -8

Certificate MNo: DAE4-1374_May15 Page Eof 5
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Calibration Laboratory of
Sehmid & Partnar

Enginearing AG
Feaghaurrirmuan 43, B004 Zurich, Switm fssd

Sonmelzerischer Kallbrissdisnat
S vite Lusse dElaknEge
Swervizia wvizanro di mreurs
Swmn Casorabon Bervice

A, ol vy T Swsas ditmion Sorvica |BAS)
The Srwina Accreditalion Servics |s ane of U signateias io e EA
Mulbiatersl Ag far tha g of calibration corblcaing

et SGSTW (Auden) Cartificats Ho: DAES-1374_Augi
CALIBRATION CERTIFICATE

Accroditation ;. SCS 0108

Ohjent DAES - SD000 004 BM - BK; 1374

Cakbimiion prossdine(s) A CAL-DB w23
Calibralion procediune 15 the dala acquisiion secinonics (DAE}

Calibration daln August 23, 2016

This calbration corficaln documents ia Tt iy % palicnal mandanms, which realce the physkcl ushs ol messuremenls (5)
Tha maasuerranis and the unoordairies wit cosfitdancs probstably ae (e on e fnlowing pages and ae pan ol ihe cerfole.

Ml cabhralions mave basn cor a3e i ha cakad lbamtory tacilty: Ervronmen) sempesees G2 ¢ 515G and ity < 70%

Calbralcn Eqummanl usad (MATE o] for calbrncn)

| Erimary Stermnds o el Dok [Cedifoste B B 3
Bty Mcttimatar Type 2001 | She DEIGEETS C-Sap-15 (e 7153)

Spe- 18
|
| Seoondary Siorcards |ma ‘Thaci Date {n haues Senadisad Chack |
Ao DAE Galicesion Urid EE WS DE3 A 100 TE-Ian-18 §in hosse chack) I hosa check: Jan-17
Cal rator Biow 2.1 55 LIME 008 A 1002 Ddan-16 dm ey clmck] in hos o chedk: Jan-17

Mama Fanoion Sigraluny

Calbwaisd by Domirigss Stafion Tahratzzin ‘ﬁ_‘_\_‘

o Fin doehok Taputy Tochnical Manager -
s W B L
|
| Issunc Augel 23, 2008

TFE & i) canilizita shail nol be repocuced Byl rllul'nWHI'MiliﬂmWﬂ'ﬂ‘ﬂmW)‘- |
Cotilicata Mo DAEA-137a_hugie Page | ol E
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Calibration Laboratory of S, S Scwwimrinche Kallbrersone
Schmid & Partnar E\“'Jﬁ'i G 3evios sesa diitaonnagn
Enginaanng AG .} Serela Svizera di s
Teughaissirasse 45, BO04 Turion, Switnertand %r_h,"?-u:l\;f S Swiss CMBweion Decvice
Acedind by e Swss Acmdinlon Serace [SA5) Accreditnlion ko 505 M08

They Swing Accredtalion Sersice iz ona of the signahceios io Hhe B&
Bulilaborsl Agreement bor Bw recognion of calfimSon cortifcaies

Gioazary

DAE data acquisition electronics

Connector angle  Infarmation used n DASY =system o allgn probe sensor ¥ to the robol
coardinate system

Mathods Applied and Interpretation of Parameters
= OC Voltage Measurement: Calibration Faclor assessed lor use in DASY sysbarn by
comparison with a calibrated instrument racaalble to nalloral standards, The figure given
carresponds o he full scale range of the voltmeter i Ihe respective range

= Connacher angler The angle of the connecier is 3ssessed measuring the angle
mechanicaly by 8 tool insered. Uncerzinty &= nal regulred.

»  The lallowing pamemeaiers as documented n e Appendls contain techriizal intbrmation as &
resull [rom the performance test and regulie no uncerainty,

& OO Voltage Massuremant Lineariy: Verfication of the Linearfty at —10% and <10%, of
tne nominal celibration voltage. Influence of oftset vollage k= Includad In this
measuremant,

& Common mods sensiivity: Influence of a positive or negative commaen mods voltags on
the ditterarnlial maasuemeant,

« Channel separafion: Influenoce of a vollage on tha nelghbor channels not aubject to an
input voltage.

s AD Conversr Values wilh inputs sharted: Values on the internal AD converter
oomesponding o Z2ed input voltage:

»  Input Offset Measurament Oulput valtage and statistioal resuits aver a large numibar of
Zero voltage measuraments.

s Input Offsst Curreni Typical value for informatan; Makimum channal input offset
current, not consldering the inpui resistanos.

& Inpul resistance: Typical valus lor infarmationt CAE Input resistanca at the connactor,
during intermal auto-2eraing and dunng massuremant,

»  Low Batfery Alwm Vollage! Typical value forinformation, Below this voltage, 8 battery
alarm =ignal is generated,

«  Fowar consurmption Typical value lor infarmation. Supply currents in vanous oparating
modes,

Cartiicats Ho: DAES-1374_Aug 1B Paga3mE
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BT Voltage Measuremenl
A - Corwerler Rasohdlion aominsl
High Range: 1LER = a8, 1u Al rmngm = 30, . -3 mi
Low Range: IL5B = Bini hill range= ..., +3mV
DASY neasurement pararelens. Aulo Zare Time. 3 sec. Messurng {ire: 3 s
Calibration Faclors X i Z
High Range 403837 § 0.02% (k=] | 4030086 L 0,02% (k=] | 404160+ 002% (E=E]
Low Range 3.98278 = 1.50% (k=2) | 396719 £ 1,504 (k=20 | 506086 £ 1.50% (=3
Connector Angle
Iﬂnnmmnhm-wnnkﬁfs}m | L
Cairchoass flo: DAEA- 374 _Augi= Poged of [t
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linear(ty
High Range Amading (V) | Ditfarance (uv} Errgr [%)
Channel &+ Ingut 20003917 pi| .00
Charnel X +Inpid || zoonsza DT oo
Channel ¥ - Irspust 004 AE 1.62 T
Channel ¥ 4 Irspist 200041 10 388 .00
Channel ¥ = Irput R0 98 1,76 o
Channel ¥ - Input 2O0OT AB 133 0od
Channal Z +Input ICAD T 285 oo
Channel Z = Input S0D02 57 2.0 | -0
Channel 2 - Input 08,3 290 | 0.
Low Rangs Heading (uV) Ditferenca (i) Errar {%) ]
Chanmel X = Inpuit 200114 aar 002 l
Channal X« Inpat 20080 w7 003
Channel X - input 9B TS 41 20
| Chanmes ¥ +ﬂuT 004 .08 14 0.00
Charmed ¥ 1 Input AT 051 025
Clannsl Y - gt 1o 47 029 015
Channel ¥ & It 000,50 0,23 |
Channel £ + It 983 1,24 D52
Channel Z - Impist <200, 7% 1.45 073
2. Comman mode sensitivity
DASY (rmeBsuBmen geEmalars: Aulo Zorn Timue: 3 sec; Messdiing lime: 3 ssc
Common mode High Ranga Low RAange
Input Yakage {my] Ayarage Raading {uv) Average Reading (uV)
Channe X 20 6,08 363 -
- 1Y - 6 A7
Channgl ¥ 200 7.56 7.2
00 B9 A48
Channel Z sl 583 sl
200 -3.5d -HIE
3. Channel separation
OASY fsasuiement paramler: Aulo Zars Time: § sec Megguring lime; 3 sac
inpin Voltage (m¥) | Channel X (uV) | Channed ¥ {10¥] | Channel Z [uV)
Chanmal £ 200 - 228 -1.8%
Channel ¥ 21K} = 4.85 - AT
Channel 2 ol 10,99 a2nz -
Carfcaan Mo DAES=1T74_Aug1d Fageaof 8
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4, AD-Cenverter Values with inputs shorted
DASY measureman parameiers: Ao Zaro Time: 3 sac; Megsurng iims: 3 sec
High Range [LSE) Low Rang= (LSBE)
Channal X et L]
Channel Y 18155 RL=
Chanmal £ gLk 16866
5. Input Offset Measurement
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Probe EX3DV4

SN:3923

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

Calibrated for DASY/EASY Systems
(Maba: non-tcompatiole with DASY2 sysiem!)

Cerificain No: EX33503_Aug15 Page 3ok 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3923

Basic Calibration Parameters
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Modulation Calibration Parameters
Ui Communization System Nams A B C ] wR Une- |
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a o x| 00 0.0 10 | 000 | 1608 | 33%
¥ | an [ 1.0 155.8
z | a0 00 1.0 1570

rted uncertainty of measurement is stated as the standard uncerkainty of measurement

The
multiplled by the coverage factor k=2, which for a normal distributi oy
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EX3Dva= 33923 hugust 27, HHS

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

Calibration Parameter Determined in Head Tissue Simulating Media

If_ugf nmty cw ConeF X | ConwF ¥ | ConFZ | Alpha® D:_{j]u E
750 418 088 1064 | 1068 1068 | 034 | 100 | +120%
B15 41.5 0.90 10.45 i0.45 W45 | 042 | 080 | £120%
E0 415 0.97 10,07 10.07 War | oas | 100 | +120%
1750 401 1.37 571 4.7 8.71 0,19 142 | £120%
1800 40,0 1.40 [ H.43 8.43 036 | 080 | +iro%
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5300 359 4.7 508 5.08 5.08 038 180 | £139%
5600 35.5 8,07 478 4.78 4.78 040 180 | £131%
5750 5. 5.2 4.81 4.81 4.81 040 | B0 | =131 % |
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B e SN August 2T, F5

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

Calibration Parameter Determined in Body Tissue Simulating Media

rae)® | perminivity’ | (S’ | Comex | ComeY | Convez | migha® Eﬂ ot
TE0 85.5 D.56 10.50 10.50 10,50 043 O.86 41200 %
835 B5.2 0.57 10.48 048 TO4E oA 1.42 =120 %
900 55.0 105 1033 | 1083 | 1033 | 030 | 108 | x120%
1750 534 1.49 840 | 840 | 840 | 039 | 087 | +120%
1500 833 1.52 811 A8.11 a11 0. 0.&D 120 W
2000 B3.3 1.52 8,31 831 8.31 0.2 1.02 120 %
00 52.8 1.81 7.80 7.80 7.510 020 .91 120 %
24580 gy 1.55 F.B3 T.B3 7.63 028 0.00 £120 %
2800 jrfls] 216 T8 749 7.48 035 0.95 +120% |
5250 439 £.38 460 | 468 | 468 | 040 | 180 | +131%
5300 438 543 456 454 456 | 040 | 180 | £131%
5600 438 5.77 410 | 410 | 410 | 045 | 190 | s134%
ETER 48.3 6,54 4.30 4.3 4,30 nAas 1.90 131 %
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Wavegulde: RZ2)
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Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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Dynamic Range f(SAR:0aq)
{TEM cell , form= 1900 MHz)
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Conversion Factor Assessment
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EXIDV4— SN:3923 August 2F, 2005

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

Other Probe Parameters
Sensor Arangemant Tnangular
Connecior Angle {7 123
Mechanical Surfacs Deteclion Mode enatied
Cplical Surface Detection Mode dizablmd
Proba Carall Lengih 35T mm
Prote Bady Diameter 10 mm
Tip Length o rrn
Tip Diarmater 2.5 mm
Prode Tip to Sensor X Calibraion Paint 1 mm
Probe Tip i Sensor ¥ Callorswion Foink T mm
Probe Tip bx Sensor I Calibralion Peint 1 mm
Recommeanded Measurement Distance from Surface 1.4 mm

Cerificate Mo EX3-3023_Augis Fage 11 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 IﬁJEﬁL’*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. : E5/2016/90003
Page: 69 of 105

Calloration Labuf:tnry of _:_u\_"-"ll_\'_l;" T ol 5 i Wi sl 2

Schimid & Partner = [ g Buniita austa 1 blalenmaga
Engineering AG i g Senizk svimor di toentura

Euuighrsiatrasesa &3, B304 2urch, Switzadand T s S gt/ Swius Calibration anr

» d by P S } v B RS swereditallon ke BCS 0108
Thw Bwnne Aecraditalion Sarvdi i ah o e sgralofes b B E5
hliIUakieral Ageimman for D recognitios of quibraton carfcyiss

=" EXS0E-ShEEE

|t (A L1404, GACAL-2345, DA DAL-2546
R e T AR e

Trew cabdy ahicw sxiTialn Chcum ens he ¥ I st dw, i)y paniog Dl gy s of mensiremenis (31
Tha m ris ard fre with e Wiy e prean on ihe inkessng pages and am parl of P cerilice'n

| el e e Ly oo derdod in Bha-chosed mbomsony faci by povimen m | deircm i (132 510 and humidiy = 78

CRibration Equpmentumed (s T ot o cebiiiicn|

Primiry Slimdirgs = ot Diate {Cerificate b | [& Caik
[——— | 5n: e CE-Api 18 (Mo T-DOESTEE | gy
Hrnamr e R P29 | ER A3 Uty 15 (Mo 317-02TRE) Aar¥T i
Frwer sermm HRISES TR a1 (. 317-023800 hprdT
Foloroncg ) 8 At | SN S5 (i) AT (e 21 PR a7
| Featwmaica Frobe ESE0AT B 13 5O 1B [ E52-3013. GoetS) Dec1E e
DAEA B #i-DecAS Mo [AES-RI Decks) UreTE
Eepoicar: Sansand m | Eonck Dt bt | senetuiss ore
Pioskor muter EAL198 S MBI | ey 1B i rniass i Ld1-18)  tiolise check fir 10
Pémate szl EAd 124 S i ET -0 18 {in ume ceeck Jun-16) . haiso ohock: Aini T8
Peas ierisr EA4T2A SH 00 T D5 16 | howse sneck 1) i hotise check a0 18
WP g P B4A SH. UEIBIZA (1K - Au- 03 (10 howse-chece Jus-161 i hettan chwoke hin-18
Pk Aathpris WP BTSEE | SHWEITIRGIE Ol (i housa check Do 18 = bl 16
[y (AT =

Dl Al Pt = Sl sl i =

T v T e »«5@

fesume Sevternher T AME

|
|
|Tm-1 o i L shall nol Ly rspedisse el @ D MITGLE WIRIR ORI W e o aEry

Conficalo Moo EXE-300_Gep16 Paga i 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 l%fﬂ%ﬁi SRR B IR, E 90 iﬁ%ﬁ% 2 ﬁl?iﬁ-u?ﬁ' ’ Tﬁ'ﬁﬂiﬁ’ﬁﬁﬁl 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.
Page: 70

Callbration Laboratory af rati, " | .

Schmid & Parinar = (! -“l g Aarvce ol chuinnnage
Enginesring AG : 2 Barvitic wvistuet H] lasshara

Mmm.hm *{@ e PS5 cuiss Caliration Gurvien

Airasil sy D Dadie Bosyeskiaiei) Seees |20

eocrasantion Mo | SCE O10E

The Swiks Accrwdilaios Borvion L wsa ol lIlI.iI-pnﬂIll.'ln!hnEﬁ'

) Tew e rrong o e iliEatne

Glossary;

TaL fimsLiE swmulating dgui

NORMsy.x senitrnty i Fes spads

Cunf sty i TEL | NORMSE, y=

OceE Alads gampw ezskin point

oF et Bty [1iduty_eyEle) of tha RF signm

AE C.O riamalice depenoars linearizason pEmm s

Pl prizmlion i o VBRI 3Tl nd prob awrs

Paliilzallon 0 Il ralEtian srcaind &0 ases hal s o e plane (o al o oobe E6e |31 measummant camer),
2 A =0 |5 rwma o pobe axis

Corneaioe Angle wiTtmation wead i 0AEY syrtam o mlign anobe seresor 50 e | ol coarolhade sysiEn)

Catibwation s Perdormed According ino the Following Standards:

ay

IEEE Sid 1E28-201 3, “IEEE Rasominindor Praciaa hor Dolarmrning Ihe Peak Spalinl-Sveraged Specilic
Ansnplion Rate [SA8] in Tha Humman Mead from Wikl Commminealions Devicss bassareman

Teohnkuoes", Jind 2013

Lt}
=]

dj
etho

B 250101, "Procmeiyure o mesaurs e Speciic Absorplhon Bete [SAR) for hand-held dences dsed in closs
pragimily o the sar egmency renge of 300 MEE B 3 GHES, Fabiusiy 2005

{EC B2204-2. "Procelurs b0 detarmne fha Spaofic Absorptian Rass (SAR] e airdieas commanicalion dedeas
Lised | olose oy o e i boly (Negansy mags of 3 MMz b6 Bhz)™. March 2010

HDE AESEEA, "SAR Marsireman] Faquiremsnts for 100 MHZ b & GHz

ds Applied and Interpretation of Paramelers:

IR MY .2 Assassesl for F-Sakl posmsalion 3 =0 ¢ < 900 Mtz in TEM-coll; | = 1800 Mitz: R22 waveguide)
RORME v,z are anfy ilenmedats yales, [ ihe uncermbiblesof NORME vz does rolatisc e £ Aeid
uncirainky inside TSL [sap belaw Comet)

T2 = WORMY ¢ ¥ freguancy_Sgoonse (s=w Fraguency Responss Tl TS | 2au s
irplernaibad in AEYS soltwmm vamians aler thai 4.2 The unoectainty of the froquency mepanse 8 ol sl
In the stalid uresi gty af ToigF,

PP vz DOP & (WMGE ireansiicn paramesars assesead baged on e caia of power sween sifh CH
signal (e dieertanty igealed). DCF does ol degend on frequency o media

PAR; PaF = e Pask 1 Avarsge Aalio tkbat = not calbrated Dl celermared LEged o0 ihe-sgns|
charecienslics

Ay By Ox 2! 2 VIR L2 A, B, O Drars numericl |lnedr| s p@ameiens assessed twsad on
e Sals Ol poser Séesn for specific modiidalion Sgial The peramabans dd nak depend an Sglenty fo
edla ViR e tha masirum ceibmtion moge expressed B SMS joliage somss Hin Sode

e e Aoty Effon? Pammedors: Assossud n Bl phansam using s-fax (or Tamperasine Trarsder
Stmmdart for | 5 500 WAz and Ingicle waymsgpade aring aralylicel Feld distripdicns based on paver
meEsurEments fof = B0 MHZ The same seiups ane use i scspguamant of the paremsiers snplied for
fcil sy poniperiEEnn (alpna. Sepii) of winch baoical upesreinty valees 2 given. Thsss geramala s B
werd in DASYA sofiwars i improwe ombs decivay ciies 10 e pounsary. The sensinay in TS0 coresyunds
it W vz * Con® whenstly BNE unoetainty cormesaomiss b thal givien far Coree A traguency depenelsnl
COrWF 15 Lisad |1y DASY versan 4.4 sid Wghar wilsh allows extanding thevalidity Trom x STHE 0 £ 100

M=

Spitireal istliopy |50 dovnion from isatrdey): 0 a held of low gredanss metmd using a fal plaean
snpEan by a pEieh AnlEne.

Bamsar Dfzer The seiscl aiset cormeponds w me =i ol wival meaasemans pentar frem fhe ok b
[0 b axts], ho inlemance reguced

Cempasiar Angha; Theargle e azsessad using the ninmmation it S delanniiing me T (o
LanEtainly peg i)

: E5/2016/90003
of

105

RGN Ss a8 Sepli Pagud ol 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.

PRZEDVE I P AN SRR B I IR B0 o R R AR 2 I EEE o R -

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



Report No. : E5/2016/90003
Page: 71 of 105

Examn - 583 Sacdamher 2 206

Probe EX3DV4

SN:3923

Manufactured;  March 8, 2013
Repaired: August 30, 2016
Calibratad: Seplember 2, 2016

Calibrated for DASY/EASY Systems

{ Mt nem-commotile win DASY2 systaml)

Caniioiie Wa! EXI3uE S=0TE Faoe Tl ||

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. : E5/2016/90003
Page: 72 of 105

EATOVE- SN:EET Senaiier 2, 2008

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3923
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Calibration Parameter Determined in Head Tissue Simulating Medis
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Czlibration Parameter Determined in Body Tissue Simulating Media
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Frequency Response of E-Field
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3923
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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
. Tolerance/ |Probabilit . . . ! Standard Standard .

Source of Uncertainty Uncertainty v Div Div Value |ci (19) ci (10g) uncertainty |uncertainty vi, or Veff
Measurement system

Probe calibration 6.55% N 1 1 1 1 6.55% 6.55% ©
Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% S
Isotropy, 9.60%| R V3 1732 1 1 5.54% 554%|
Hemispherical

Modulation Response 2.40% R /3 1.732 1 1 1.40% 1.40% oo
Boundary Effect 1.00% R V3 1.732 1 1 0.58% 0.58% S
Linearity 4.70% R V3 1.732 1 1 2.71% 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% S
Response time 0.80% R V3 1.732 1 1 0.46% 0.46% £
Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% @
Measurement drift 1.75%| R V3 1.732 1 1 1.01% 1.01%|
class A evaluat(an

E;Saemb'em condition - 3.00%| R 3 1.732 1 1 1.73% 1.73%| «
RF ambient conditions - | 5 50,1 R V3 1.732 1 1 1.73% 173%| =
reﬂectlons. :

Probe positioner 0.40%| R V3 1.732 1 1 0.23% 0.23%| =
Mechanlca_l lresltrlctlolns

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% ®
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% ®
Phantom and Setup

Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% £
Liquid permittivity 297%| N 1 1 0.64 0.43 1.90% 1.28%| M
(mea.)

Liquid Conductivity 335%| N 1 1 0.6 0.49 2.01% 164%| M
(mea.)

Combln_ed standard RSS 12.04% 11.89%
uncertainty

Expant uncertainty o o

(95% confidence 24.08% 23.78%
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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*gl/e k
Source of Uncertainty | 10ierance/ Probabilit iy e |oi (1) [ei(10g)  [Standard - |Standard e

Uncertainty y uncertainty |uncertainty
Measurement system
Probe calibration 6.00% N 1 1 1 1 6.00% 6.00% oo
Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% £
Isotropy, R

.609 1.732 1 1 549 549

Hemispherical 9.60% /3 3 5.54% 5.54% 00
Modulation Response 2.40% R V3 1.732 1 1 1.40% 1.40% S
Boundary Effect 1.00% R v/ 3 1.732 1 1 0.58% 0.58% co
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% S
Response time 0.80% R J/3 1.732 1 1 0.46% 0.46% oo
Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% oo
Measurement drift 1.75%| R /3 1.732 1 1 1.01% 1.01%| o
(class A evaluation)
?;;mb'em 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%| oo
Mechanical restrictions
Probe Positioning with 290%| R /3 1.732 1 1 1.67% 1.67%| oo
respect to phantom
Post-processing 1.00% R /3 1.732 1 1 0.58% 0.58% o
Max SAR Eval 1.00% R V3 1.732 1 1 0.58% 0.58% 00
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%| M1
Uncertainty
Drift of output power 5.00% R V3 1.732 1 1 2.89% 2.89% 0
Phantom and Setup
Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% ©o
Liquid permittivity 116%| N 1 1 0.64 0.43 0.74% 050%| M
(mea.)
Liquid Conductivity 400%| N 1 1 06 0.49 2.40% 1.96%| M
(mea.)
Combln.ed standard RSS 11.69% 11.59%
uncertainty
Expant uncertainty o 9
(95% confidence 23.38% 217%
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8. Phantom Description
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9. System Validation from Original Equipment Supplier

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client

SGS-TW (Auden)

mwow

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D2450V2-727_ApriS

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration data:

D2450V2 - SN: 727

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

April 22, 2015

Calibration Equipment used (M&TE critical for calibration)

This calibration cerificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertaintias with confidence probability are glven on the following pages and are part of the certificate.

All calibrations have beer conducted in the closed laboratory facility: environment lemperatura (22 = 3)°C and humidity < 70%

Primary Standards D # Cal Dale (Certificate No.) Scheduled Calibration

Power meter EPM-4424 GBav4B0704 07-Oct-14 {No. 217-02020) Oet-15

Power sensor HP B481A US37292783 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP B481A MY41092317 07-Oct-14 (MNo. 217-02021) Oct-15

Reference 20 dBE Attenuator SN: 5058 (20k) 01-Apr-15 (No. 217-02131) Mar-16

Type-N mismatch combination SN: 50472 / DB327 01-Apr-15 (No. 217-02134) Mar-16

Relerence Probe ES3DV3 SN: 3205 30-Dec-14 (No. ES3-3205_Dec14) Dec-15

DAE4 SN: 601 18-Aug-14 (Mo, DAE4-601_Aug14) Aug-15

Secondary Standards D # Check Date (in house) Scheduled Check

AF generator R&S SMT-06 100005 04-Aug-99 (in house check Ocl-13) In house check: Ocl-16

Network Analyzer HP 8753E US837390585 54206 18-Oct-01 (in house check Oct-14) In house check: Oct-15
Mamea Function Signatura

Calibrated by: Michagl Weber Laboratory Technician /‘/%

Mebes
Approved by: Katja Pokovic Tachnical Manager P
P el s

This calibration cerificate shall not be reproduced except in full without written approval of the laboratory.

#

Issued: April 23, 2015

Certificate No: D2450V2-727_Apr15
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Calibration Lal:loratory of “x\‘\':l:__;f’l,_' s Schwaizerischer Kalibrinrdian
Schmid & Partner ii%% c Service sulsse d'étalonnage
Engiﬂeering AG Tz Servizio svizzero di taralura
Zeughausstrasse 43, 8004 Zurich, Switzerland % ’-’-ﬁ\‘“\? S swiss Callbration Service
Aocreditad by Iha Swiss Accreditation Servica (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service {s one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

c) KDBE 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 Systern Handbook

Methods Applied and Interpretation of Parameters:

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

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

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The Impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

+  SAR measured: SAR measured at the stated antenna input power.

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

= SAR for nominal TSL parameters: The measured TSL parameters are used {o calculate the
nominal SAR result.

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

Cerlificate No: D2450V2-727_Apr15 Page2oi§
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS5 V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz =1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters {22.0 £+ 0.2) °C 376+6% 1.82 mho/m + € %
Head TSL temperature change during test <0.5°C -—- -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured

250 mW input power

13.2 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

52.0 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.10 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.2 W/kg + 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+0.2)°C 50.6 =6 % 2.02 mho/m +£6 %
Body TSL temperature change during test <05°C — -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Caondition
SAR measured 250 mW input power 13.1 Wikg

SAR for nominal Body TSL parameters

normmalized to 1W

51.0 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.10 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

24.0 Wikg = 16.5 % (k=2)

Certificate No: D2450V2-727_Apri5s

Unless otherwise stated the results shown in this test report refer only to the sample:
FR2ER1E R l’iﬁéﬁﬁ%‘i SRR B IR, E 90 Mﬁ#f}%

Page 3of 8

tested and such sample(s) are retained for 90 days only.
FRIFEET T -

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

: E5/2016/90003

105



Report No. : E5/2016/90003
Page: 86 of 105

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 56.2Q+1.3[Q

Return Loss -24.6dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 51.804+33jQ

Retumn Loss -28.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.149 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on January 09, 2003
Certificate No: D2450V2-727_Apri5 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 22.04.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 727

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

Medium parameters used: f = 2450 MHz; 6 = 1.82 S/m: & = 37.6; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY S (I[EEE/IEC/ANSI C63.19-2011})

DASYS2 Configuration:
«  Probe: ES3DV3 - SN3205; ConvF(4.54, 4.54, 4,54); Calibrated: 30.12.2014;,
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOO0OP50AA: Serial: 1001
o DASYS3252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 101.5 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 27.4 W/kg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.1 W/kg

Maximum value of SAR (measured) = 17.5 W/kg

dB

-5.00

-10.00
-15.00
-20.00
-25.00

0dB=17.5 W/kg = 12.43 dBW/kg

Certificate No: D2450V2-727_Apri5 Page 50i 8
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 727

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

Medium parameters used: { = 2450 MHz; a = 2.02 S/m: & = 50.6; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:
s Probe: ES3DV3 - SN3205; ConvF(4.32, 4,32, 4.32); Calibrated: 30.12.2014;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
« DASY5252.8.8(1222);: SEMCAD X 14.6.10(7331)

Report No. : E5/2016/90003
Page: 89 of 105

Date: 22.04.2015

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=Smm
Reference Value = 95.54 V/m; Power Drift =-0.01 dB
Peak SAR (extrapolated) = 27.2 W/kg

SAR(1 g) = 13.1 W/kg: SAR(10 g) = 6.1 W/kg
Maximum value of SAR (measured) = 17.4 W/kg

-5.00

-10.00
-15.00
-20.00

-25.00

0dB =17.4 W/kg = 12.41 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboralory of A 5
-
Sehrrnd & Partner % c Surviee sulsse O Gial o
Engineenng AG i Sarveri avitsern & tenlsn
FrugnmisssaRan T, A0 Derlch, Swicesriang ‘-'v';fF;*h\-" S s Eailirmion Sevics
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A il iy # 0 S i decna linan) Sandca [BAS sceredimilon M SC5 0108

Thie Swiss dccrecsstmin Serwics @ crm 2 Hid g nileriss b (e B8
Multiiatorad fgrooment o ke rosog nitien af cremmiien cariiicning

Glossary:

TSL lizzua simidating lkuid

ConwF sansitivity i TSL ¢ NORM x v,z
M not applicable or nob messured

Calibration 1= Performed According o the Following Standards:

z} |EEE Sid 1528-201 3, IEEE Recommended Practice for Detarmining the Peak Spatizl-
Averaged Spacific Absorpfion Rate (SAR) in the Human Head Kom Wiralass
Communications Devices; Measuremen! Techniguas™, June 2013

o) IEC 62208-%, “Procedure to delanming e Sgecilic Absarption Fate (SAR) for wirsless
communicalion devices Wsed I Close proximity 1o the himan body (frequency mnge of 30
MHz to & SHz)", March 2010

o) HDB BE5SEE4, "SAR Measurement Requirements lor 100 MHz 1o & GHz

Additional Documentation:
d) DASY4's System Handbook

Mgthods Applied end Interpretation of Parameters:

s Measuremant Conditions! Further detaila are available rom the Vahdation Report at the and
of the cartilicate. Al figures stated in the cerificate are valid at tha freguancy indicated.

s Antenng Paramefers with TSL: Tha dipala v mounted with the apacer ta postion itz leed
fpaint exactly below the cantér marming of the flat phantom sactian, with tha arms arlentad
parallel o the bady dxis.

s Fuod Point impedance and Retum Loss: These parameters are measured with the dipole
positioned under the lquid (lked phantom. The impedance stated is tranatormed from Ihe
measuremernt &l e SMA convestod 1o the feed point. The Retum Lose snsunes [ow
reflacted power. Mo unsertanty required,

s Elpcircal Delay; One-way delay batween the SMA connectar snd the antenna fesd point,
Mo uneertainty requirad.

& SAA measured SAR measured at the stated antenia INpul power,

v SAR normaiized: SAR Bs megsured, normallzed to an input power of 1 W at the anienna
connector.

»  SAR for nominal TSL permmealers: The measured TEL pammelers are Usad (o cakoulaia tha
naminal SAH resull,

The reported unsartaimly of measurement is stated as the clandard uncerainty of messurement
mulfipfied by the coverage factor k=2, which fora normal distnbution comrespends toa coverage
probabiity of approwimataly 35%.

Caartifitenss b, DEGHEY 21073l 18 Fege Bl 15
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Measurement Conditions
DASY syatem confgurstion, as far a3 not given on pags 1.
DASY Version DASYS Vo288
Extrapolation Achvaneed Exirapolation
Phantom Iadiilar Fla Phariom VE.O
Distance Dipole Cantar - TSL 10 men with Spacar
Zoom Scan Resolution dy, dy = 4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z dimction)
SR00 MHz + 1 MHz
S300 MHZ £ 1 MHz
Frequency SE00 MHz £ 1 MHz
SE00 MHz £ 1 MHz
Head TSL parameters at 5200 MHz
The following parameabars and calculations ware appliad,
Temparature Permittivity Conductivity
Nominal Head TSL parameters a0 36.0 4,86 mho'm
Measured Head TSL parameters (22.0+0.2)°C 35.2+8% #.51 mhadm = 6%
Head TSL temperaiure change during test LI = f—
SAR result with Head TSL at 5200 MHz
SAR averaged ower 1 om? (1 g) of Head TSL Condition
SAR measurad 100 FW inOLT power T.TA Wikg
SAR tor nomingl Head TSL paramaters rermalized 1o 19W TR0 Wik = 19.9 % (k=2)
SAR averaged over 10 ean? (10 g} of Head TSL condilion
SAR meaarad 100 mW inpud power 223 Wikg
SRR ter nomiral Head TSL paramatara normalized o W 22,1 Wikg = 195 % (k=2)

Cerlificales Mo DSGHaV2-1023_Jan1d
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Head TSL parameters at 5300 MHz
This lallawing pararmsiers and caloualions wen appliod.
Temperature Parmittivity Canductivity
Mominal Haad TSL paramators 220G 358 4,78 mhaim
Measured Head TSL parsmelers (220 202) "2 B 6% 4E0mham 8%
Head TSL temperature change during test = 0.5°C -
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAH measurad 100 m¥ Input power B.03 Wikg
SAR lor nomiral Head TSL paramatars normalized bo 1W T8 W/ kg =188 % (k=2}
SAR averaged aver 10 em® (10 g} of Head TSL condlion
SAR mansured 100 eV inpl pewar 233 Wiky
SAR lor nominal Head TSL paramesers normalized ta 1W 23,1 Wikg = 19.5 % (k=2)
Head TEL parameters at 5600 MHz
Tha tpllowing paramatars and calculations wara applied.
Temperature Parmittivity Conductivity
Neminal Head TSL parameters 22070 5 5,07 mho'm
Measured Head TSL parameters (2200w 0,2 "5 34T 0E % 480 mhaim & & %
Head TEL temperature change during tesl <050 —_ —_
SAR result with Head TSL at 5600 MHz
SAR averaged ower 1 cm® (1 g) of Head TSL Condisian
SAR measured 100 W input porsnr B.31 Wikg
SAR far naminel Heed TSL paramatans namalized fo 1W B2.6 Wikg = 19.9 % (k=2)
SAR aversged ower 10 em® (10 g) of Head TSL candition
ZAR measured 100 iV N power 253 Wikg
LA for naminal Hasd TSL paramealers rearrealized 1o 1W 236 Wikg = 19.5 % (k=2)

Cerlificale Moo DSEHZV2-1083_Jan1é Page 4 af 15
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Head TSL parameters at 5800 MHz

The fellowing peramatars end calculations ware appllad.
Temparatura Parmittivity Conductivity
Haominal Head TSL parameters 20 as3 527 mhofm
Maasured Head TSL paramaters (22.0& 0.8} *C M4 0E % 5,10 mhaim =6 %
Haed TSL temperature changa durkng test =05 —_ —_

SAR result with Head TSL at 5800 MHz

SAR averaged over 1 cm® {1 g} of Head TSL Condition

SAR measured 1400 mW input power 7.78 Wikg

SAR for mominel Hasd TSL perameterns normelized o W 773 Wik & 19,9 % (k=2)

SAR averaged over 10 ce® {10 g) of Hesd TSL conditicn

SAR measuned 1080 A QLT power 202 Wikg

SAR far nominal Haad TSL parameters nanmaieed o 1W 22,0 Wikg = 19.5 % (k=2)
Carificeta Mo: DEGHZVE-1023_JantE Page 5 of 16
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Body TSL parameters at 5200 MHz
The lobowing parameters and calculations were appied.
Tamperaiure Parmithivity Canductivity

Nominal Body TSL parameters 220G A49.0 5.30 mhodm

Measured Body TSL parameters [220 0.2 °C AT i +6% EAT mho'm + & %

Body TSL temperature changs during test = 0,650 e
SAR result with Body TSL at 5200 MHz

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

BAR measiad 100 mA input powar 725 Wikg

SAR for nominal Body TSL paramesns niormall zed b 10 1.9 Wk + 1909 % (k=2)

ﬂﬂmﬂgﬁlm‘.‘lﬁnm’ {10 g) of Body TSL conditicn

SAR massured 00 N input poeer 20058 Wikg

SAR lar nomingl Bedy TEL parametens normalized o 1W 20.3 Wikg = 18.5 % (k=)
Body TSL parameters at 5300 MHz

Thie falowing parameters and caloulations wers applied.
Temperature Pesmitiivity Canduckivity

Maminal Body T5L parameiars 200 ARE 542 mha/m

Measured Body TSL parameters (22.0=0.2)"C 46,9 5 6% 5.50 mhodm + 6 %

Body TSL temperature change during lest < 057G — _—
SAR result with Body TSL at 5300 MHz

SAR averaged oves 1 em® (1 g) of Body TSL Candition

SAR messurad 100 mW input power 75T Wikn

SAR for neeiral Body TEL parametars normalized to 1% 7E.1 Wikg = 19.9 % (kel)

SAR aweraged over 10 em® (10 g) of Body TSL condtion

S4R maasured 100 MY input powar 214 Wikg

S4R for noménal Body TSL parsmeiess nomrnedized o W 1.2 Wikg £ 19.5 % (k=2)
Cerficate Mo DEGHYE-1023_Janic Paga & of 15
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Body TSL parameters at 5600 MHz
The lollowing paremelers and caloulations were appliad.
Temparature Parmittivity Conductivity

Hominal Body TSL parameters 2200 48,5 5,77 mhodm

Measured Body TSL parametars (2204 0,3) " A6 £ 8 % 5.81 mbeyim = 6%

Body TSL temperalure change during test <05 —_ -
SAR result with Body TSL at 5600 MHz

SAR sveraged over 1em® (1 gl of Body TSL Conditian

SAR massured 100w inpul powar 788 Wikg

SAR for nominal Body TEL parameers nomalized fo TW TH3 Wikg = 19.9 % [k=2)

SAR averaged ower 10 am?® (10 g) of Body TSL condition

SAR maasured 100 W input powar 223 Wikg

SAR tor nominal Body TSL parameterns normalized o 1W 2.1 Wikg = 19,5 % (k=2)
Body TSL parameters at 5600 MHz

The following paramesers and caloulatians weee apolied.
Temperaturs Permittivity Condugtivity

Maminal Bady TSL paramaters et 482 .00 mihodm

Measured Bady TEL paramalons (22,0 & 0.2} "G AG0 &6 % 6,19 mhaim & 6%

Body TSL temparature change during test <05 " - -
SAR result with Body TSL at 5800 MHz

SAR averaged ower 1 cm? {1 g) of Body TSL Canditicn

SAR measunad 100 MW Inpud povwer 7.5 Wikg

AR for nominal Bady TSL paramalans rarmalizad 1o 1W 75.3 Wikg 2 19.9 % (k=2)

SAR averaged over 10 om® (10 g) of Body TSL cardilicn

SAR measunad 100 W inpul powis 213 Wikg

SAA for nominal Bagy TSL paramatars raarmelized 1o 1W 21,1 Wikg = 19.5 % (k=2)
Cerificate Moo DEGHZV2-1023_lan16 Fage 7ol 15
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Appendix (Additional assessments outside the scope of 5C5 0108)
Antenna Parameters with Head TSL at 5200 MHz

impedencs, tmnsicrmad to foed paint 4510 - B4
Faturn Loss =294 dB

Antenna Parameters with Head TSL at 5300 MH=

Impedanas, raretomed ta faed poim ARED 470

Faturn Loss -274 06

Antenna Parameters with Head TSL at 5600 MHz

Impadanaa, fransformed i feed point 5480 - 1.4 2

Fieturn Loss 26,3 dB

Antenna Parameters with Head TSL at 5800 MHz

| Impedance, transformed to fead point 5580 +22H
FAetum Lass - 24.5 4B

Antenna Parameters with Body TSL at 5200 MHz

Impedance, ansfonmed o leed paint 494 01 - 6.8 [0

Agtum Loss -Z3.3d8

Antenna Parameters with Body TSL at 5300 MHz

Irpedanca, ranstemed 10 Teed poing BILS €)= 2.4 0

Ratum Loss -31.6d3

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transiormed o leed poin B0 82 -0 gL
Fletuifm Loss 25.0 dB
Carificate Mot DFGHEVE-1 023 _Jan1B Page 8 of 16
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Antenna Parameters with Bedy TSL at 5800 MHz

Impedanrcs, iransiommed 1o i2ed point 5640+ 2.4 0
Rsturn Loss -F3EdB

General Antenna Parameters and Design

| Etectrica Dalay (ane direstion) I 1138 18 |

After long lerm use wifh 100W rediased paver, only a slight warming of tha dipola near tha feedpaint can be messured,

The dipole is made of standard semirigid coaxial cabde. The canlac conductor of the lesding ne is direclly connecled o the
zecond am of the dipeka, The antenna is thamafora shor-cirouibed for DC-signals. On some of the dipoes, small end cape
are addid 1o e digole ams in ardes o improve masching whan leadad acconding 1o the positien a5 explaingd in the
“Maasurament Conditions” paragraph. The SAR dala are nol alfectsd by this changs, The averall dpade length = st
accarding o the Siandard,

Ko excesshe loree must ba applied tothe dipoka ams, because thay might bend or the scldered connections mear e
fepdooint may be demaged,

Additional EUT Data

Marufactured by SPEAG
Manufactured on Feipruary 05, 2004

Gerificate Mo: DEEHY2-1023_Jan18 P 8ot 15
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DASYS Validation Report for Head TSL

Drate: 26.01.2016
Test Laboratory: SPE&AG, Zurich, Switrarland

DUT: Dipale DEGHzY2: Type: DSGH=V2; Serial: DSGHEV - SN: 1023

Communicetion Svstem:; U0 - CW, Prequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5600
MHz, Frequency: 5300 Mz

Medium parameters used: [= 5200 MHz: o =451 8/m; &= 35.2; p= 1000 kg'm® , Medinom parameters
uged: f=35300 MHz; o= 4.6 5/m; g = 35.1; p = 1000 kg,l'm,:' , Medium parameters nsad: f= 5600 MHz, o =
4.9 S g = 3.7, p= 1000 k_l;.fm:‘ » Medium parameters used: {= 5800 MHz, o= 5.1 5/m; =344, p=
1000 kgt

Phantom section: Fla Section

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

DASYSZ Configoration:

«  Probe; EX3DV4 - SNI503; ConwF(5.59, 5.59, 5.5%); Calibrated: 31.12.2015, ConvF(5.25, 5.25,
5.25); Calibeated: 31.12,2013, ConvF(4.99, 4.99, 4.99); Calibrated: 31.12.305, ConvF{4.95, 4.95,
4.95); Calibrated: 31.12.2015;

»  Sepsor-Sorface; 1 A4mm {Mechanical Surface Detection)

s Blectronics: DAES Sna01; Calibrated; 30.12.2015

«  FPhantom: Flat Phantom 5.0 (froot); Type: QDIGPS0AA; Serial: FO0L
«  DASYSZ 518 801258); SEMCAD X 146, 1007372}

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, [=5200 MHzFomm Scan,
dist=1.4mm {Sx8x7 ) Cube 0: Measarement grid: dx=4mm, dy=4mmn, dz=1,3mimn

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

Peak SAR (extrapolmed) = 28,1 Wikg

SAR( g) = 7.74 Wikg; SAR(10 g) = 2.23 Wikg

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

Dipole Calibration for Head Tissoe/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1L4mm (8x8xTWCube 0: Measurement grid: dx="mm, dy=4mm, dz=14mm

Reference Walue = 73.14 Vim; Power Doft = 004 dB

Peak SAR (exwapolatedy = 30,0 Wikg

SAR(1 g) = 8.03 Wikeg; SAR(10 g) = 2.33 Wikg

befapsirmam valoe of SAR (mezsured) = 13.7 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHxz/Zoom Scan,
dist=1L4mm {3x8xT)Cube 0t Measurement grid: dx=4rm, dy=4mm, de=1.4mm

Reference Value = T332 Vim; Power Drilt = 0,08 dB

Pesk SAR (extrapolated) = 32,6 Wikg

SAR(L g} = 831 Wikg: SAR(LD g) = 2.38 Wikg

Maximuom valwe of SAR (measured) = 19.8 Wik

Canificats Moo DSEHZV2-1023_Janid Pags 10 of 15
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Dipole Calibration for Head TissuePin=100mW, dist=10mm, f=5800 MHzZoom Scan,
dist=1.4mm (Ex3x7 W Cube 0: Meazurement grid: de=dmm, dy=4mm, dz=1.4mm

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

Peak SAR (extrapolated) = 32.0 Wikg

SAR(1 g) =7.78 Wikg: SAR(10 g) = 2.22 Wik

Miasimum value of SAR (measored) = 1EH Wikg

-8

500

-15.00

-20.00

-25.00

0 dB = 19.8 Wikg = 12.74 dBW ks

Gariticate Mo D8EH V21023 _Jan 16 Page 11 a1 15
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Impedanee Measurement Plot for Head TSL

E Jmn 2EE L3187

EED 541 41U Fg 11 ALMs s -BALBZ o LEZ9I pF T TP RAR 080 MMz
»
CH Harkmrs
Del 1419985 g
\ 4. 2090 5
P 1 5. R0 Gex
(=
£ A 1
= ! e
; i Sl e
' ' *3hEa 2
;Ea_., = BBNR dHz
HLd
ciwz Has Log = gB/ BEr =70 I:ﬂ 5 1:-21.392 48 5 T0.000 B0 Hkz
] 4 1 } " 4 4 . B 4
Del 1 1 T T T 1 T i T CHZ Haik ars
. I I T T 1 1 1 T 1 | m-zrael e
- ] | L ! 5.RRAR FHT
s } E - 26,371 all
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DASYS Validation Report for Body TSL

Diate: 25,01.2016
Test Laboratory: SPEAG, Zurich, Switeerland
DMUT: Dipale SGHz; Type: D3GHzVZ; Serial: DSGHzVI - SN: 1023

Communicetion System: UL (- CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5604
MHz, Frequency: SHH MHz

Medium parameters used: f= 5200 MHy; o= 537 Sim; & =47.1; p= 1000 kgim® . Medium parametess
psed: T= 5300 MHz; o = 5.5 5/m; 5 = 46.9; p= 1000 kg/m® , Medium parameters used: [= 5600 MHz; 0 =
501 Sim: g = 46.4; p= 1000 kg/m® , Medivm parameters nsed: £= 5800 MHz; o = 6,19 Sim; &= 46, p =
1000 kgl

Phantorm section: Flat Section

Measurement Standard; DASYS (TEEETBECAANSTCA3 19-2011)

DASY 52 Configuration:

o Probe; BX3DWA - SN3503; ConvF(4 99, 4,59, 4.59); Calibrated: 31,12.2015, ConvF(4.73, 4.73,
4.75); Calibrated: 31.12.2015, ConvFi{4.35, 4.35, 4.35); Calibrated; 31.12. 20135, ConvF{4.27, 4.27,
4,37 Calibrated: 31.12.2015;

«  Sensor-Surface: | dmm {Mechanical Surface Detection)

+  Elocmronics: DAES Sng01; Calibrated: 30012.20103

»  Phantom: Flat Phantom 5.0 (back); Type: QDOODPE0AA; Serial: 1002
= DASYSD 52881258 SEMCAD X 146 10{7372)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (Sx8xT)Cube 0: Measurement grid: dxs=dmm, dy=dmm, dz=1.dmm

Reference Yaloe = 66.72 VWim:, Power Drift = -0.01 dB

Peak SAR (extrapolated) = 27.1 Wikg

SAR(I g) = 7.25 Wikg; SAR0 g) = 205 Wikg

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

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, =530 MH=/Zoom Scan,
dist=1.4mm [8x8x7)Cube 0; Measurement grid: dx=4mm, dy=4mm, dz=1.drrm

Reference Value = 6743 Vim; Power Drft =002 dB

Peak SAR (extrapolated) = 29,1 Wikg

SAR(I g = 7.57 Wikg: SAR(10 g) = 2.19 Wikg

Maximum value of SAR (measured) = 17.7 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (BxBxTWCube : Measurement grid: dx=dmm, dy=4mm, dz=1 4mm

Refesence Value = 67.67 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 32.6 Wz

SAR(IL g) = 789 Wike; SAR(0 g) = 123 Wkg

Maximum waloe of SAR (measured) = 19.1 Wikg

Candicain Mo: DEGHZVE-1023_Jan1E Page 13 of 16
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHzZoom Scan,
dist=1.4mm (8x8xTWCuabe 0 Measurement grid: du=4mm, dy=4mm, dz=14mm

Reference Yalue = 6576 YW Power Drift = -(002 dB

Peak SAR (extrapolmed) = 33.0 W/kg

SAR(T &) =759 Wiky: SARI0 g) = 2.13 Wikg

Wi mum value of SAR (mewsored) = 185 Wikg
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Impedance Measurement Plot for Body TSL
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