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SAR TEST REPORT ;‘Ia%fgg @5

>
The following samples were submitted and identified on behalf of the client as:
Equipment Under Test Mobile Phone
Brand Name FUJITSU
Model No. F-04J
Company Name Fujitsu Limited
Company Address 1-1, Kamikodanaka 4-chome, Nakahara-ku, Kawasaki
211-8588, Japan
Standards IEEE/ANSI C95.1-1992, IEEE 1528-2013,

KDB248227D01v02r02,KDB865664D01v01r04,
KDB865664D02v01r02,KDB941225D01v03r01,
KDB941225D06v02r01,KDB447498D01v06,

KDB648474D04v01r03,
FCCID VQK-F04J
Date of Receipt Nov. 07, 2016
Date of Test(s) Nov. 22, 2016 ~ Nov. 25, 2016
Date of Issue Jan. 04, 2017

In the configuration tested, the EUT complied with the standards specified above.
Remarks:

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

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

Signed on behalf of SGS

Engineer Supervisor

114 /- =) .
Matt Kuo et AUE John Yeh Hohin Te
Date: Jan. 04, 2017 Date: Jan. 04, 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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Revision History

Report Number Revision Description Issue Date
E5/2016/B0002 Rev.00 Initial creation of document Dec. 12,2016
E5/2016/B0002 Rev.01 1% modification Dec. 13, 2016
E5/2016/B0002 Rev.02 2" modification Dec. 14, 2016
E5/2016/B0002 Rev.03 3" modification Dec. 15, 2016
E5/2016/B0002 Rev.04 4™ modification Jan. 04, 2017
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory

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

Tel +886-2-2299-3279
Fax +886-2-2298-0488
Internet http://www.tw.sgs.com/

1.2 Details of Applicant

Company Name Fujitsu Limited

1-1, Kamikodanaka 4-chome, Nakahara-ku, Kawasaki
211-8588, Japan

Company Address
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1.3 Description of EUT

EUT Name Mobile Phone
Brand Name FUJITSU
Model No. F-04J

FCC ID VQK-F04J

WWAN : 353223080014872

WLAN : 353223080011720

XIGSM XIGPRS

XWCDMA DXIHSDPA  [X]HSUPA
>XIWLAN802.11 a/b/g/n(20M/40M)/ac(20M/40M/80M)

IMEI code

Mode of Operation

XIBluetooth
GSM 1/8.3
1/2 (1Dn4UP)

e
Duty Cydle 1/8.3 (1Dn1UP)

WCDMA 1

WLANB02.11 a/b/g/n(20M/40M)/ 1

ac(20M/40M/80M)

Bluetooth 1

GSM 850 824 — 849

GSM 1900 1850 — 1910

WCDMA Band V 824 — 849

WLAN802.11 b/g/n(20M) 2412 — 2462
(TﬁHFZr)eq“e”Cy Range [y AN802.11 a/n(20M)/ac(20M) 5.2G | 5180 — 5240

WLANB02.11 n(40M)/ac(40M) 52G | 5190 — 5230

WLANB02.11 ac(80M) 5.2G 5210

WLANB802.11 a/n(20M)/ac(20M) 5.3G | 5260 — 5320

WLANB02.11 n(40M)/ac(40M) 5.3G | 5270 — 5310
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TX Frequency Range
(MHz)

WLANS02.11 ac(80M) 5.3G

5290

WLAN802.11 a/n/ac(20M) 5.6G

5500

5720

WLANB802.11 n/ac(40M) 5.6G

5510

5710

WLAN802.11 ac(80M) 5.6G

5530

5690

Bluetooth

2402

2480

Channel Number
(ARFCN)

GSM 850 128 > 251
GSM 1900 512 — 810
WCDMA Band V 4132 — 4233

WLANS02.11 b/g/n(20M)

11

WLANS02.11 a/n(20M)/ac(20M) 5.2G

36

48

WLANS02.11 n(40M)/ac(40M) 5.2G

38

46

WLANS02.11 ac(80M) 5.2G

WLANS02.11 a/n(20M)/ac(20M) 5.3G

52

64

WLANS02.11 n(40M)/ac(40M) 5.3G

54

62

WLAN802.11 ac(80M) 5.3G

WLANB802.11 a/n/ac(20M) 5.6G

100

144

WLANS02.11 n/ac(40M) 5.6G

102

142

WLANS02.11 ac(80M) 5.6G

106

138

Bluetooth

78
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Max. SAR (1 g) (Unit: W/kg)

Mode

Band

Measured

Reported

Position / Channel

Head

GSM 850

0.114

0.130

[ JLeft
X]Cheek
251

DXRight
CTilt

Channel

XLeft

[JRight

GSM 1900 0.310 0.374 &Cheek [ ]Tilt
512 Channel

[ JLeft XRight

WCDMA Band V 0.182 0.190 |X|Cheek [ Tilt
4233 Channel

XLeft [ IRight

WLANS802.11 b 0.065 0.087 |X|Cheek [ Tilt
6 Channel

MLeft [ ]Right

WLANSOE';(;“(SOM) 0435 | 0155 |X|Cheek []Tilt
' 42  Channel

MLeft  []Right

WLANSOg'géaC(SOM) 0.098 | 0.111 |X|Cheek [ ]Tilt
' 58 Channel

XLeft [ IRight

WLAN802.11ac(80M) | 595 | 0411 |[JCheek BJTilt

5.6G

138

Channel
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Max. SAR (1 g) (Unit: W/kg)
Mode Band Measured|Reported| Position / Channel
[ JFront [XBack
GSM 850 0.571 0.653 551  Channel
[ JFront [XBack
GSM 1900 0.502 0.605 512  Channel
Bluetooth (GESK) | 0.019 | 0024 |JFront [Back
0 Channel
Body-worn
WLANB02.11 ac(80M) | 1, 0.083 [_IFront [XBack
5.2G : ) 42  Channel
WLANS802.11 ac(80M) [_IFront [XBack
5.3G 0.059 0.067 58 Channel
WLANS802.11 ac(80M) [_IFront [XBack
5.6G 0.027 | 0.032 1™ 438" Ghannel
Max. SAR (1 g) (Unit: W/kg)
Mode Band Measured|Reported| Position / Channel
[ JFront [X]Back
GPRS 850 [ I1Bottom [ ]Right
(1Dn2UP) 0.554 0.632 CLeft
251 Channel
[ JFront [XBack
GPRS 1900 [ IBottom [ ]Right
(1Dn4UP) 0.399 0.448 CLeft
Hotspot 810 _ Channel
mode [ JFront [X]Back
WCDMA Band V 0755 | 0.901 |Bottom [ IRight
[ JLeft
4132 Channel
[ IFront  [XBack
WLAN802.11 b 0057 | 0077 |Bottom [ IRight
[ JLeft
6 Channel

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* # 7 % % #74* 2 £ Fl % 7 1§ 134 5%
f (886-2) 2298-0488

SARBRPERDF AR

t (886-2) 2299-3279

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.
FRZEpVE R 4 ﬁiﬁiﬁ{# @?NEUE%‘?;’/@MF] i IﬁJHﬁ‘LﬁWl@Pﬂ‘F’WOR o R ﬁ%%’:‘;ﬁﬁ 2 FJ%}FW?’F‘ > T\F‘ﬁ([’m?iﬂ °
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

WWW.tw.

Membe|

.sgs.com
r of SGS Group

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.




Report No. : E5/2016/B0002
Page: 9 of 130

GSM/GPRS conducted power (Unit: dBm) table:

Max. Source
Rated Burst -based
Avg. average time
EUT mode Fr?'\clelj_'le;cy CH Power + | power [ average
Max. power
Tolerance| Avg. Avg.
(dBm) (dBm) (dBm)
GSMB50 824.2 128 33 32.21 23.18
(GMSK) 836.6 190 33 32.36 23.33
848.8 251 33 32.42 23.39
The division factor compared to the number of TX time slot
- 1 TX time slot
Division factor
-9.03
Burst average power
Max. Rated Avg. Power +
Max. Tolerance (dBm) 33 - = CE
1Dn1UP 1Dn2UP 1Dn3UP 1Dn4UP
Frequency Avg. Avg. Avg. Avg.
EUT H
uTmodel gy | © (dBm) (dBm) (dBm) (dBm)
GPRS 824.2 128 32.21 29.38 27.56 26.25
850 836.6 190 32.36 29.34 27.45 26.23
848.8 251 32.42 29.43 27.53 26.31
Source-based time average power
GPRS 824.2 128 23.18 23.36 23.30 23.24
850 836.6 190 23.33 23.32 23.19 23.22
848.8 251 23.39 23.41 23.27 23.30
The division factor compared to the number of TX time slot
Division factor 1 TX time slot | 2 TX time slot [ 3 TX time slot [ 4 TX time slot
-9.03 -6.02 -4.26 -3.01
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Max. Source
Rated Burst -based

Avg. average time

Frequenc

EUT mode (I\CJIHZ) y CH Power + power average
Max. power

Tolerance| Avg. Avg.

(dBm) (dBm) (dBm)

&si1500 1850.2 512 30 29.19 20.16
(GMSK) 1800 661 30 29.17 20.14
1909.8 810 30 29.08 20.05

The division factor compared to the number of TX time slot
. 1 TX time slot
Division factor
-9.03

Burst average power
Max. Rated Avg. Power +
Max. Tolerance (dBm) =l A3 = e
1Dn1UP 1Dn2UP 1Dn3UP 1Dn4UP
Frequency Avg. Avg. Avg. Avg.
EUTmode] iz | " | (aBm) (dBm) (dBm) (dBm)
GPRS 1850.2 512 29.19 26.34 24.60 23.39
1900 1880 661 29.17 26.32 24.59 23.39
1909.8 810 29.08 26.40 24.69 23.50
Source-based time average power
GPRS 1850.2 512 20.16 20.32 20.34 20.38
1900 1880 661 20.14 20.30 20.33 20.38
1909.8 810 20.05 20.38 20.43 20.49
The division factor compared to the number of TX time slot
Division factor 1 TX time slot| 2 TX time slot | 3 TX time slot | 4 TX time slot

-9.03 -6.02 -4.26 -3.01
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WCDMA Band V - HSDPA / HSUPA conducted power (Unit: dBm) table:

Tune-up limit 24.5
Band WCDMA V
TX Channel 4132 4183 4233
Frequency (MHz) 826.4 836.6 846.6
3GPP Rel 99 RMC 12.2Kbps 23.73 23.93 24.32
3GPP Rel 6 HSDPA Subtest-1 22.92 22.83 23.06
3GPP Rel 6 HSDPA Subtest-2 22.91 22.84 23.19
3GPP Rel 6 HSDPA Subtest-3 22.41 22.43 22.68
3GPP Rel 6 HSDPA Subtest-4 22.41 22.44 22.69
3GPP Rel 6 HSUPA Subtest-1 22.88 22.81 23.17
3GPP Rel 6 HSUPA Subtest-2 22.48 22.39 22.64
3GPP Rel 6 HSUPA Subtest-3 22.89 22.92 23.31
3GPP Rel 6 HSUPA Subtest-4 22.87 22.91 23.14
3GPP Rel 6 HSUPA Subtest-5 22.88 22.92 23.18
HSDPA
SUB-TEST | B B (gf:) B/Ba | (Note fHﬁlote 2) ?Al\fgt(g 2)) “?55535”
1 2/15 15/15 64 2/15 4115 0.0 0.0
2 12/15 15/15 64 12/15 24/15 1.0 0.0
3 15/15 8/15 64 15/8 30/15 1.5 0.5
4 15/15 4/15 64 15/4 30115 1.5 0.5
HSUPA
SUB-TEST o Brss e B | Peo ) o) "
; oo B om | PR ey | P | OSSP | (Cote) | ey | Nate2) | oted) |
1 |1115|15/15| 64 | 11/15| 22/15 | 200225 | 13091225 | 4 1 10 00 20 75
2 &5 1515 64 | 615 | 1215 | 115 | eams | 4 1 30 20 12 67
3 |1515 | 9115 159 | 3015 | aons | B=RATRE N4 2 20 10 15 92
215 (16115 64 | 2115 | a5 | 215 | 565 | 4 1 30 20 7 71
5 [15n5] 1615 e4 1515 3015 | 24115 | 13415 | 4 1 10 0.0 21 81
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WLAN802.11 a/b/g/n/ac(20M/40M/80M) conducted power (Unit: dBm) table:

Frequency Tune-up limit | Average power
Mode Channel (MH2) Data Rate (dBm) (dBm)
1 2412 13.5 13.01
802.11b 6 2437 1Mbps 13.5 12.22
5 4GHz WLAN 11 2462 13.5 13.12
1 2412 13 12.75
802.11¢g 6 2437 6Mbps 13 12.65
11 2462 13 12.76
1 2412 13 12.80
802.11n-HT20 6 2437 MCSO0 13 12.66
11 2462 13 12.70
Frequency Tune-up limit | Average power
Mode Channel (MHz) Data Rate (dBm) (dBm)
36 5180 13 12.61
40 5200 13 12.60
802°1d 44 5220 6Mops 13 12.25
48 5240 13 12.62
36 5180 13 12.75
802.11n-HT20 40 5200 MCS0 i 47
5.9GHz WLAN 44 5220 13 12.53
48 5240 13 12.77
36 5180 13 12.68
40 5200 13 12.37
802.11n-VHT20 24 £520 MCSO0 13 1241
48 5240 13 12.56
38 5190 13 12.59
802.11n-HT40 46 5230 MCS0 13 1270
38 5190 13 12.56
802.11n-VHT40 26 5230 MCS0 13 1507
802.11n-VHT80 42 5210 MCSO0 13 12.39
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Frequency Tune-up limit | Average power

Mode Channel (MH2) Data Rate (dBm) (dBm)

52 5260 13 12.56

56 5280 13 12.52

802.11a 60 5300 6Mops 13 12.30

64 5320 13 12.17

52 5260 13 12.60

0z 11nHT20 |90 | 5200 | gy [ 1S s

5.3GHz WLAN :

64 5320 13 12.53

52 5260 13 12.39

56 5280 13 12.33

802.11n-VHT20 50 =300 MCSO0 13 1599
64 5320 13 12.32

54 5270 13 12.65

802.11n-HT40 62 5310 MCSO0 13 1253
54 5270 13 12.42

802.11n-VHT40 62 5310 MCSO0 13 12.05
802.11n-VHT80 58 5290 MCS0 13 12.46

Frequency Tune-up limit | Average power

Mode Channel (MHz) Data Rate (dBm) (dBm)

100 5500 12.5 12.02

802.11a 120 5600 6Mbps 12.5 11.90
140 5700 12.5 11.65

100 5500 12.5 12.03

120 5600 12.5 12.01

802.11n-HT20 124 5620 MCSO0 12.5 12.00
128 5640 12.5 11.93

140 5700 12.5 11.85

100 5500 12.5 11.82

120 5600 12.5 11.89

5.6GHz WLAN 802.11n-VHT20 124 5620 MCSO0 12.5 11.81
128 5640 12.5 11.62

140 5700 12.5 11.64

102 5510 12.5 12.18

118 5590 12.5 12.03

802.11n-HT40 126 5630 MCS0 125 11.94
134 5670 12.5 11.98

102 5510 12.5 12.08

118 5590 12.5 12.17

802.11n-VHT40 126 5630 MCSO0 25 15.03
134 5670 12.5 11.68

106 5530 12.5 11.77

802.11n-VHT80 122 5610 MCSO0 12.5 11.72
138 5690 12.5 11.82
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Bluetooth conducted power (Unit: dBm) table:

Avg. Tune-up limit (dBm) 10
Average power (dBm)
Mode Channel | Frequency(MHz) 1Mbps 2Mops 3Mops
0 2402 8.91 7.00 7.02
BR/EDR 39 2441 8.30 6.29 6.31
78 2480 8.40 6.55 6.64
Avg. Tune-up limit (dBm) 2
Average power (dBm)
Mode Channel | Frequency(MHz) GESK
0 2402 0.66
BLE 20 2442 -0.21
39 2480 0.07
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1.4 Test Environment

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

1.5 Operation Description

1.

The EUT is controlled by using a Radio Communication Tester (Anritsu
MT8820C), and the communication between the EUT and the tester is established
by air link.

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.

During the SAR testing, the DASY 5 system checks power drift by comparing the
e-field strength of one specific location measured at the beginning with that
measured at the end of the SAR testing.

The device doesn’t support EDGE.

SAR test reduction for GPRS and EDGE modes is determined by the
source-based time-averaged output power. The data mode with highest specified
time-averaged output power should be tested for SAR compliance. The GMSK
EDGE configurations are grouped with GPRS and considered with respect to
time-averaged maximum output power to determine compliance. The 3G SAR test
reduction procedure is applied to 8-PSK EDGE with GMSK GPRS/EDGE as the
primary mode. Since the maximum output power in a secondary mode (8-PSK
EDGE) is < V4 dB higher than the primary mode (GMSK GPRS/EDGE), SAR
measurement is not required for the secondary mode (8-PSK EDGE).

The 3G SAR test reduction procedure is applied to HSDPA with 12.2 kbps RMC
as the primary mode. Since the maximum output power in a secondary mode
(HSDPA) is < 4 dB higher than the primary mode (WCDMA), SAR measurement is
not required for the secondary mode (HSDPA).

The 3G SAR test reduction procedure is applied to HSPA (HSUPA/HSDPA with
RMC) with 12.2 kbps RMC as the primary mode. Since the maximum output power
in a secondary mode (HSPA) is < ¥4 dB higher than the primary mode (WCDMA),
SAR measurement is not required for the secondary mode (HSPA).
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WLAN
802.11b DSSS SAR Test Requirements:

8. 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.

9. 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:

10. 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:

11. 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.

12. 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.

13. For WLAN, 5.2ac(80)/5.3ac(80)/5.6ac(80) is chosen to be the initial test
configurations.

14. For WLAN, 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 configurations.
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Other

15. BT and WLAN use the same antenna path and Bluetooth can’t transmit

simultaneously with WLAN.

16. According to KDB447498D01v06, 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 £ 100MHz.
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17. According to KDB865664D01v01r04, 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)

18. According to KDB447498D01v06 — The 1-g and 10-g SAR test exclusion

thresholds for 100 MHz to 6 GHz at test separation distances< 50 mm are

determined by: [(max. power of channel, including tune-up tolerance, mW)/(min.
test separation distance, mm)] - [Vf(GHz)] < 3.0 for 1-g SAR, and < 7.5 for product

specific 10-g SAR.

SAR
" max. power | max. power : . SAR test
mode position f(GHz) | calculation | exclusion )
(dB) (mW) exclusion
threshold
BT body-worn 10 10 2.48 1.575 3 Yes

SARRPERDT AL
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1.6 Positioning Procedure
Head SAR measurement statement

Phone position 1, “cheek” or “touch” position. The reference points for the right ear
(RE), left ear (LE) and mouth (M), which define the reference plane for phone
positioning.

Phone position 2, “tilted position.” The reference points for the right ear (RE), left ear
(LE) and mouth (M), which define the reference plane for phone positioning.

Cheek/Touch Position:

The handset was brought toward the mouth of the head phantom by pivoting against
the ear reference point until any point of the mouthpiece or keypad touched the
phantom.

Ear/Tilt Position:

With the phone aligned in the Cheek/Touch position, the handset was tilted away from
the mouth with respect to the test device reference point by 15 degrees.
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Body SAR measurement statement

1. Body-worn exposure: 10mm
Body-worn accessory exposure is typically related to voice mode operations when
handsets are carried in body-worn accessories. The body-worn accessory
procedures in KDB Publication 447498 D01 should be used to test for body-worn
accessory SAR compliance, without a headset connected to it. When the same
wireless transmission configuration is used for testing body-worn accessory and
hotspot mode SAR, respectively, in voice and data mode, SAR results for the most
conservative test separation distance configuration may be used to support both
SAR conditions. When the reported SAR for a body-worn accessory, measured
without a headset connected to the handset, is > 1.2 W/kg, the highest reported
SAR configuration for that wireless mode and frequency band should be repeated
for the body-worn accessory with a headset attached to the handset.

2. Hotspot exposure: 10mm
A test separation distance of 10 mm is required between the phantom and all
surfaces and edges with a transmitting antenna located within 25 mm from that
surface or edge when the form factor of a handset is larger than 9 cm x 5 cm,
Test configurations of WWAN
(1) Front side
(2) Back side
) Bottom side.
4) Right side.
Left side.
onfigurations of WLAN

)
Testc
) Front side
)
)
)

(3
(
(
(
(2) Back side
(3) Top side.
(

5
t
1
2
3
4) Left side
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1.7 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.
The first procedure is an extrapolation (incl. Boundary correction) to get the points
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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.
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1.8 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:

1.8.1 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.

or

ot

Whereby o is the conductivity, p the density and c the heat capacity of the liquid.

sAR=Z|E[ =c
P

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:

1. The temperature gradient is not directly measurable but must be evaluated
from temperature measurements at different time steps. Special precaution is
necessary to avoid measurement errors caused by temperature gradients due
to energy equalizing effects or convection currents in the liquid. Such effects
cannot be completely avoided, as the measured field itself destroys the
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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 ¢; 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].
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1.8.2 Calibration with Analytical Fields

In this method a technical setup is used in which the field can be calculated

analytically from measurements of other physical magnitudes (e.g., input power).

This corresponds to the standard field method for probe calibration in air;

however, there is no standard defined for fields in lossy liquids.

When using calculated fields in lossy liquids for probe calibration, several points

must be considered in the assessment of the uncertainty:

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

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

3. Due to the small wavelength in liquids with high permittivity, even small setups
might be above the resonant cutoff frequencies. The field distribution in the
setup must be carefully checked for conformity with the theoretical field
distribution.
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1.9 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). Model EX3DV4 field probes are used to determine the
internal electric fields. The SAR can be obtained from the equation SAR= o (|Ei|2)/ p
where o and p are the conductivity and mass density of the tissue-simulant.

et

fPrr=—
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Fig. a A block diagram of the SAR measurement system
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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 in tissue simulating liquid. The probe is equipped with an optical surface
detector system.

3. 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.

4. 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.

5. 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.

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

7. A computer operating Windows7

8. DASY 5 software.

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

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

11. The device holder for handheld mobile phones.

12. Tissue simulating liquid mixed according to the given recipes.

13. Validation dipole kits allowing to validate the proper functioning of the system.
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1.10 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
HSL835/1900/2450/5200/5300/5600MHz
Additional CF for other liquids and
frequencies upon request

Frequency |10 MHzto>6 GHz, Linearity: £ 0.6 dB

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 pW/q)
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 Approx. 25 liters
Volume:

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

DEVICE HOLDER

Construction |{In combination with the Twin SAM Phantom
V4.0/V4.0C or Twin SAM, the Mounting
Device (made from POM) enables the
rotation of the mounted transmitter in
spherical coordinates, whereby the rotation
point is the ear opening. The devices can
be easily and accurately positioned
according to IEC, IEEE, CENELEC, FCC or
other specifications. The device holder can | "2 ==
be locked at different phantom locations Device Holder
(left head, right head, flat phantom).
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1.11 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%
(according to KDB865664D01v01r04) from the target SAR values.

These tests were done at 835/1900/2450/5200/5300/5600 MHz. The tests were
conducted on the same days as the measurement of the DUT. The obtained results
from the system accuracy verification are displayed in the table 1. 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 above 15 cm (£3G) or 10 cm
(>3G) 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.
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Fig. b The block diagram of system verification
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Measured
Validation Frequency 1W Target | Measured SAR-1g Deviation | Measured
) S/N SAR-1g SAR-1g , .
Kit (MHz) (mW/g) (mW/g) normalized to| (%) Date
1W (mW/a)
Head 9.40 2.33 9.32 -0.85% | Nov. 22, 2016
RE35V2 [ 4d063 [ 835 Body 9.57 2.56 10.24 7.00% | Nov. 24,2016
Head 38.7 9.56 38.24 -1.19% | Nov. 22, 2016
L0 v2| 5d027| 1900 Body 39.7 10.10 40.4 1.76% | Nov. 24, 2016
Head 51.0 12.9 51.6 1.18% [ Nov. 22, 2016
D2450V2 | 727 | 2430 Body 49.6 12.1 48.4 -2.42% | Nov. 25, 2016
5200 Head 77.0 7.71 771 0.13% | Nov. 23, 2016
Body 71.9 7.53 75.3 4.73% | Nov. 25, 2016
Head 79.9 8.28 82.8 3.63% | Nov. 23, 2016
DSGHzV2| 1023 | 5300 Body 75.1 7.78 77.8 3.60% | Nov. 25, 2016
5600 Head 82.6 8.4 84 1.69% [ Nov. 23, 2016
Body 78.3 8.13 81.3 3.83% | Nov. 25, 2016

Table 1. Results of system validation
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The dielectric properties for this Head-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.
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 at least 15 cm (£3G) or 10 cm (>3G) during all tests. (Appendix Fig.

2)
. Measured Target_ Target Mgasurgd Measured
Tissue Dielectric L Dielectric L o o Measurement
Type Frequency CorsE Conductivity, o Conductivity, | % dev er | % dev o Date
(MHz) er o (S/m) er o (S/m)
835 41.500 0.900 41.181 0.882 0.77% 2.00%
846.6 41.500 0.912 41.038 0.894 1.11% 2.03%
848.8 41.500 0.915 41.013 0.896 1.17% 2.06%
1850.2 40.000 1.400 40.207 1.378 -0.52% | 1.57% 2016/11/22
1900 40.000 1.400 40.087 1.429 -0.22% | -2.07%
2437 39.223 1.788 38.236 1.813 2.52% | -1.37%
Head 2450 39.200 1.800 38.213 1.826 2.52% | -1.44%
5200 35.986 4.655 35.052 4.726 2.59% | -1.53%
5210 35.974 4.665 34.976 4.737 2.77% | -1.54%
5290 35.883 4.747 34.465 4.858 3.95% | -2.33% 2016/11/23
5300 35.871 4.758 34.453 4.869 3.95% | -2.34%
5600 35.529 5.065 34.406 5.213 3.16% | -2.92%
5690 35.426 5.157 34.303 5.303 3.17% | -2.83%
835 55.200 0.970 53.336 0.996 3.38% | -2.68%
836.6 55.195 0.972 53.331 0.997 3.38% | -2.58%
846.6 55.164 0.984 53.299 1.007 3.38% | -2.31%
848.8 55.158 0.987 53.194 1.021 3.56% | -3.45% | 2016/11/24
1850.2 53.300 1.520 52.089 1.507 2.27% 0.86%
1900 53.300 1.520 51.961 1.563 2.51% | -2.83%
1909.8 53.300 1.520 51.935 1.573 2.56% | -3.49%
Body 2402 52.764 1.904 52.672 1.910 0.17% | -0.31%
2437 52.717 1.938 52.590 1.961 0.24% | -1.21%
2450 52.700 1.950 52.573 1.974 0.24% | -1.23%
5200 49.014 5.299 48.387 5.333 1.28% | -0.64%
5210 49.001 5.311 48.372 5.343 1.28% | -0.60% | 2016/11/25
5290 48.892 5.404 48.258 5.427 1.30% | -0.42%
5300 48.879 5.416 48.245 5.441 1.30% | -0.46%
5600 48.471 5.766 48.772 5.868 -0.62% | -1.76%
5690 48.349 5.872 48.649 5.974 -0.62% | -1.75%

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

Frequency

M
(MHz) | Vode

Ingredient

Preventol

DGMBE| Water Salt Cellulose |Sugar| amount

D-7

Head

— 532989 |183g| 249¢g 3.2¢

766 g|1.3L(Kg

850
Body

— 631.68g |11.72g| 1.2¢g —

600 g|1.0L(Kg

Head

444.52 g| 552.42 g | 3.06 g — =

1900
Body

300.67 g| 7116.569g | 4.0¢9 — =

Head

550ml | 450ml — — .

2450

Body

301.7ml| 698.3ml — — —

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

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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1.13 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 a 10 grams of tissue (defined as a
tissue volume in the shape of a cube).

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.

2. 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).

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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Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR
shall not exceed 4 W/kg, as averaged over any 10 grams of tissue (defined as a
tissue volume in the shape of a cube).
General Population/Uncontrolled limits apply when the general public may be
exposed, or when persons that are exposed as a consequence of their
employment may not be fully aware of the potential for exposure or do not
exercise control over their exposure.
Warning labels placed on consumer 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 .6)

Human Exposure Uncontrolled Environment | Controlled Environment
> General Population Occupational
Spat%f;ﬁ;( b 1.60 W/kg 8.00 W/kg
Spatial Average SAR
i (Whole Be?dy) 0.08 Wikg 0.40 W/kg
Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 Whg 20.00 W/kg

Notes:

Table 4. RF exposure limits

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.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* # 7 % % #74* 2 £ Fl % 7 1§ 134 5%
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2. Summary of Results

GSM 850 MHz
Distanc Max. Rated Avg. MR Averaged SAR over
. Freq. Avg. . 19 Plot
Mode Position e CH Power + Max. Scaling
(MHz) Power (W/kg) page
(mm) Tolerance (dBm)
(dBm) Measured| Reported
Re Cheek - 251 | 848.8 33.00 3242 |[14.29%| 0.114 0.130 | 46
GSM850 Re Tilt - 251 | 848.8 33.00 3242 |[14.29%| 0.046 0.053 -
(Head) Le Cheek - 251 | 848.8 33.00 32.42 |14.29%| 0.090 0.103 -
Le Tilt - 251 | 848.8 33.00 3242 |[14.29%| 0.056 0.064 -
GSM850 Front side 10 251 | 848.8 33.00 3242 |[14.29%| 0.193 0.221 -
(Body-Worn) | Back side 10 251 | 848.8 33.00 32.42 [14.29%| 0.571 0.653 47
Front side 10 251 | 848.8 30.00 29.43 |[14.02%| 0.190 0.217 -
GPRS850 Back side 10 251 | 848.8 30.00 29.43 |[14.02%| 0.554 0.632 | 48
(Hotspot) Bottom side 10 251 | 848.8 30.00 29.43 |[14.02%| 0.234 0.267 -
(1Dn2UP) I Rignt side 10 | 251 | 848.8 30.00 29.43 [14.02%| 0.141 | 0.161 -
Left side 10 251 | 848.8 30.00 29.43 |[14.02%| 0.047 0.054 -
GSM 1900 MHz
Distanc Max. Rated Avg. HREE T R SHA O
" Freq. Avg. : 1g Plot
Mode Position e CH Power + Max. Scaling
(MHz) Power (W/kg) page
(mm) Tolerance (dBm)
(dBm) Measured| Reported
Re Cheek - 512 | 1850.2 30.00 29.19 [20.50%| 0.166 0.200 -
GSM1900 Re Tilt - 512 | 1850.2 30.00 29.19 [20.50%| 0.092 0.111 -
(Head) Le Cheek i 512 | 1850.2 30.00 29.19 [20.50%| 0.310 0.374 49
Le Tilt - 512 | 1850.2 30.00 29.19 [20.50%| 0.099 0.119 -
GSM1900 Front side 10 512 | 1850.2 30.00 29.19 [20.50%| 0.297 0.358 -
(Body-Worn) |  Back side 10 512 | 1850.2 30.00 29.19 [20.50%| 0.502 0.605 50
Front side 10 810 | 1909.8 24.00 23.50 [12.20%| 0.309 0.347 -
GPRS1900 Back side 10 810 | 1909.8 24.00 23.50 [12.20%| 0.399 0.448 | 51
(Hotspot) Bottom side 10 810 [ 1909.8 24.00 23.50 [12.20%| 0.210 0.236 -
(1Dn4UP) Right side 10 | 810 | 1909.8 24.00 2350 [12.20%| 0.012 | 0.013 -
Left side 10 810 [ 1909.8 24.00 2350 |[12.20%| 0.187 0.210 -

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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WCDMA Band V
Distanc Max. Rated Avg. MEEETTES Averaged SAR over
" Freq. Avg. . 1g Plot
Mode Position e CH Power + Max. Scaling
(MHz) Power (W/kg) page
(mm) Tolerance (dBm)
(dBm) Measured| Reported
RE Cheek - 4233 | 846.6 24.5 24.32 4.23% | 0.182 0.190 52
R99 RE Tilt - 4233 | 846.6 245 24.32 4.23% [ 0.070 0.073 -
(Head) LE Cheek - 4233 | 846.6 245 24.32 4.23% | 0.127 0.132 :
LE Tilt - 4233 | 846.6 245 24.32 4.23% | 0.086 0.090 -
Front side 10 4233 | 846.6 245 24.32 4.23% | 0.293 0.305 -
Back side 10 4132 | 826.4 245 23.73 |19.40%| 0.755 0.901 -
Back side 10 4183 | 836.6 245 23.93 |14.02%| 0.760 0.867 -
Hotspot Back side 10 4233 | 846.6 245 24.32 4.23% | 0.802 0.836 53
P Back side* 10 4233 | 846.6 245 24.32 4.23% ( 0.800 0.834 -
Bottom side 10 4233 | 846.6 245 24.32 4.23% [ 0.329 0.343 -
Right side 10 4233 | 846.6 24.5 24.32 4.23% | 0.232 0.242 -
Left side 10 4233 | 846.6 24.5 24.32 4.23% | 0.074 0.077 -

* - repeated at the highest SAR measurement according to the KDB865664D01v01r04

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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WLANS802.11 b
5 . MaﬁvIZated Me:sured Averaged SAR over 1g o
- istance req. : vg. : W/k ot
Mode Position (mm) CH (MHz) P(-)I-Wler + Max. Power Scaling ( 9) page
olerance
T (dBm) Measured | Reported
RE Cheek - 6 2437 13.5 12.22 134.28% 0.032 0.043 -
8‘(’)"2'-;“1Nb RE Tilt i 6 | 2437 135 1222 | 134.28% | 0.026 | 0035 | -
(Head) | _LE Cheek - 6 | 2437 135 1222 | 134.28% | 0065 | 0.087 [ 54
LE Tilt - 6 2437 13.5 12.22 134.28% 0.045 0.060 -
Front side 10 6 2437 13.5 12.22 134.28% 0.017 0.023 -
Hotspot Back side 10 6 2437 13.5 12.22 134.28% 0.057 0.077 55
Top side 10 6 2437 13.5 12.22 134.28% 0.020 0.027 -
Left side 10 6 2437 13.5 12.22 134.28% 0.004 0.006 -
Bluetooth
5 . MaﬁvF;ated Me:sured Averaged SAR over 1g o
- istance req. : vgQ. : W/k ot
Mode Position (mm) CH (MH2) p?rwfr #Max. | power | Scaling (Wikg) vage
olerance
im (dBm) Measured | Reported
Bluetoot
h Front side 10 0 2402 10 8.91 128.53% 0.005 0.006 -
(GFSK)
(Body- Back side 10 0 2402 10 8.91 128.53% 0.019 0.024 56
warn)

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 . MaﬁvF;ated Me:sured Averaged SAR over 1g o
- istance req. : vgQ. : (W/kg) ot
Mode Position (mm) CH (MH2) Power + Max. | power Scaling page
T?f;i?f e (dBm) Measured | Reported
WLAN RE Cheek - 42 5210 13 12.39 115.08% 0.098 0.113 -
;25&&) RE Tilt - 42 | 5210 13 12.39 | 115.08% | 0.075 0.086 | -
52G LE Cheek - 42 5210 13 12.39 115.08% 0.135 0.155 57
(Head) LE Tilt - 42 5210 13 12.39 115.08% 0.086 0.099 -
Body- Front side 10 42 5210 13 12.39 115.08% 0.020 0.023 -
worn Back side 10 42 5210 13 12.39 115.08% 0.072 0.083 58
WLAN802.11 ac(80M) 5.3G
5 . MaxA.vF;ated Me:sured Averaged SAR over 1g b
- istance req. : vg. ] (W/kg) ot
Mode Position (mm) CH (MH2) Power + Max. | power Scaling page
T?féi:‘fe (dBm) Measured | Reported
WLAN RE Cheek - 58 5290 13 12.46 113.24% 0.065 0.074 -
:C?;ghjl) RE Tilt - 58 | 5290 13 12.46 | 113.24% | 0.056 0.063 | -
5.3G LE Cheek - 58 5290 13 12.46 113.24% 0.098 0.111 59
(Head) LE Tilt - 58 5290 13 12.46 113.24% 0.077 0.087 -
Body- Front side 10 58 5290 13 12.46 113.24% 0.020 0.023 -
worn Back side 10 58 5290 13 12.46 113.24% 0.059 0.067 60
WLAN802.11 ac(80M) 5.6G
5 . MaﬁvF;ated Me:sured Averaged SAR over 1g -
- istance req. : vg. . W/k ot
Mode Position ) CH (MHz) | Power + Max. | power Scaling (Wikg) R
T?féﬁ:‘f e (dBm) Measured | Reported
WLAN RE Cheek - 138 5690 12.5 11.82 116.95% 0.088 0.103 -
ai?gghjl) RE Tilt - 138 | 5690 12,5 11.82 | 116.95% | 0.085 0099 | -
5.6G LE Cheek - 138 | 5690 12.5 11.82 116.95% 0.065 0.076 -
(Head) LE Tilt - 138 5690 12.5 11.82 116.95% 0.095 0.111 61
Body- Front side 10 138 5690 12.5 11.82 116.95% 0.020 0.023 -
worn Back side 10 138 | 5690 12.5 11.82 116.95% 0.027 0.032 62
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3. Simultaneous Transmission Analysis

Simultaneous Transmission Scenarios:

Simultaneous Transmit Configurations Head Body-Worn Hotspot
GSM + 2.4GHz Wi-Fi Yes Yes No
GPRS + 2.4GHz Wi-Fi No No Yes
WCDMA + 2.4GHz Wi-Fi Yes Yes Yes
GSM + 5GHz Wi-Fi Yes Yes No
GPRS + 5GHz Wi-Fi No No No
WCDMA + 5GHz Wi-Fi Yes Yes No
GSM + BT No Yes No
GPRS + BT No No No
WCDMA + BT No Yes No
Notes:

1. WiFi and BT can't transmit simultaneously.

2. The device does not support DTM function. Body-worn accessory testing is typically
associated with voice operations. Therefore, GSM voice was evaluated for body-worn SAR.
3.Based on KDB447498D01 note 36, when SAR test exclusion is allowed by other published RF
exposure KDB procedures, such as the 2.5 cm hotspot mode SAR test exclusion for an edge or
surface, then estimated SAR is not required to determine simultaneous SAR test exclusion.

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.
FRZEpVE R 4 ﬁi’:fﬁ{# @?ﬁﬁuﬁ;’/ﬁmp Fif |fﬂﬂﬁﬂkﬁ<’ﬁﬁlfé’w%ﬁ90:\ o R ﬁ%%’:‘;ﬁﬁ 2 FJ%}FW?’F‘ > T\F‘ﬁﬂ[’m?iﬂ °
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* # 7 % % #74* 2 £ Fl % 7 1§ 134 5%
cBERAERFF AP | 1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



| Report No. : E5/2016/B0002
Page: 40 of 130

3.1 Estimated SAR calculation

According to KDB447498 D01v05 — When standalone SAR test exclusion applies
to an antenna that transmits simultaneously with other antennas, the standalone
SAR must be estimated according to following to determine simultaneous
transmission SAR test exclusion:

Max.tune up powwsr(m Hf(GHZ
Estimated SAR = B power(mW) y 1(GHz)
Min. test separation distance(num) 7.5

If the minimum test separation distance is < 5mm, a distance of 5mm is used for
estimated SAR calculation. When the test separation distance is >50mm, the
0.4W/kg is used for SAR-1g.

3.2 SPLSR evaluation and analysis

Per KDB447498D01, when the sum of SAR is larger than the limit, SAR test
exclusion is determined by the SAR sum to peak location separation ratio(SPLSR).

The simultaneous transmitting antennas in each operating mode and exposure
condition combination must be considered one pair at a time to determine the SAR
to peak location separation ratio to qualify for test exclusion.

The ratio is determined by (SAR1 + SAR2)71.5/Ri, rounded to two decimal digits,
and must be = 0.04 for all antenna pairs in the configuration to qualify for 1-g SAR
test exclusion.

SAR1 and SAR2 are the highest reported or estimated SAR for each antenna in the
pair, and Ri is the separation distance between the peak SAR locations for the
antenna pair in mm.

When standalone test exclusion applies, SAR is estimated; the peak location is
assumed to be at the feed-point or geometric center of the antenna.
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Simultaneous Transmission Combination

reported SAR WWAN and WLAN 2.4GHz, ZSAR evaluation
Frequency . reported SAR / W/kg >SAR
Position
band WWAN WLAN | <1.6W/kg
Right cheek 0.130 0.043 0.173
GSM 850 Head Right tilt 0.053 0.035 0.088
Left cheek 0.103 0.087 0.190
Left tilt 0.064 0.060 0.124
Front 0.217 0.023 0.240
Back 0.632 0.077 0.709
GPRS 850 Hotspot Top - 0.027 -
(1Dn2UP) Bottom 0.267 - -
Right 0.161 - -
Left 0.054 0.006 0.060
Right cheek 0.200 0.043 0.243
GSM 1900 Head Right tilt 0.111 0.035 0.146
Left cheek 0.374 0.087 0.461
Left tilt 0.119 0.060 0.179
Front 0.347 0.023 0.370
Back 0.448 0.077 0.525
GPRS 1900 Hotspot Top g 0.027 -
(1Dn4UP) Bottom 0.236 - -
Right 0.013 - -
Left 0.210 0.006 0.216
Right cheek | 0.190 0.043 0.233
Right tilt 0.073 0.035 0.108
Head
Left cheek 0.132 0.087 0.219
Left tilt 0.090 0.060 0.150
WCDMA Front 0.305 0.023 0.328
Band V Back 0.901 0.077 0.978
Top - 0.027 -
Hotspot
Bottom 0.343 - -
Right 0.242 - -
Left 0.077 0.006 0.083
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reported SAR WWAN and WLAN 2.4GHz, ZSAR evaluation
Frequency . reported SAR/ W/kg >SAR
Position
band WWAN WLAN | <1.6W/kg
- Front 0.221 0.023 0.244
asmeso | 2OV =
worn Back 0.653 0.077 0.730
- Front 0.358 0.023 0.381
GsM 1900 | 2OV on
worn Back 0.605 0.077 0.682
reported SAR WWAN and WLAN 5GHz, ZSAR evaluation
Frequency . reported SAR / W/kg 2SAR
Position
band WWAN WLAN | <1.6W/kg
Right cheek 0.130 0.113 0.243
Right tilt 0.053 0.099 0.152
Head Left cheek 0.103 0.155 0.258
GSM 850 sl : : :
Left tilt 0.064 0.111 0.175
Body- Front 0.221 0.023 0.244
worn Back 0.653 0.083 0.736
Right cheek 0.200 0.113 0.313
Right tilt 0.111 0.099 0.210
Head L ftg heek 0.374 0.155 0.529
eft chee i . .
GSM 1900 -
Left tilt 0.119 0.111 0.230
Body- Front 0.358 0.023 0.381
worn Back 0.605 0.083 0.688
Right cheek 0.190 0.113 0.303
Right tilt 0.073 0.099 0.172
Head
WCDMA Left cheek 0.132 0.155 0.287
Band V Left tilt 0.090 0.111 0.201
Body- Front 0.305 0.023 0.328
worn Back 0.901 0.083 0.984
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reported SAR WWAN and Bluetooth, ZSAR evaluation
Frequency » reported SAR/W/kg | XSAR
Position
band WWAN | Bluetooth | <1.6W/kg
. Front 0.221 0.006 0.227
GsMeso | BSo% ron
Worn Back 0.653 0.024 0.677
. F ) ) 364
b o7 1900 Body ront 0.358 0.006 0.36
Worn Back 0.605 0.024 0.629
WCDMA Body- Front 0.305 0.006 0.311
Band V Worn Back 0.901 0.024 0.925
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4. Instruments List
Manufacturer Device Type |Serial number Datg i !ast Datg of TR
calibration | calibration
Schmid & 1y simetric E-Field
Partner Probe EX3DV4 3831 Jan.27,2016|Jan.26,2017
Engineering AG
D835V2 4d063 Aug.25,2016|Aug.24,2017
SthTid & lsystem Validation| D1900V2 | 5d027 | Apr.25,2016|Apr.24,2017
artner :
Engineering AG Dipole D2450V2 727 Apr.19,2016|Apr.18,2017
D5GHzV2 1023 Jan.26,2016|Jan.25,2017
Schmid & Data acquisition
Partner Electr(:)nics DAE4 547 Mar.21,2016|Mar.20,2017
Engineering AG
Schmid & 0 —
DASY 52 Calibration | Calibration
.Par”?er Software V52.8.8 N/A not required | not required
Engineering AG
Schmid & b A
Partner Phantom SAM N/A Callbrat]on Callbratllon
\ : not required | not required
Engineering AG
Agilent Network Analyzer| E5071C |MY46107530 |Jan.07,2016|Jan.06,2017
, Dielectric Calibration | Calibration
Agilent Probe Kit B |MY44300677 not required | not required
Adgilent Dual-directional 772D |MY52180142|Apr.13,2016 |Apr.12,2017
ilen
J coupler 778D |MY52180302 |Apr.13,2016 |Apr.12,2017
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|
. , Date of last | Date of next
Manufacturer Device Type |[Serial number calibration | calibration
. RF Signal
Agilent Generator N5181A |MY50145142 |Feb.19,2016|Feb.18,2017
Agilent Power Meter E4417A |MY51410006 |Jan.07,2016|Jan.06,2017
E9301H |MY51470001 [Jan.07,2016|Jan.06,2017
Agilent Power Sensor
E9301H |MY51470002 |Jan.07,2016|Jan.06,2017
Digital
TECPEL thermometer DTM-303A| TP130073 |Feb.26,2016|Feb.25,2017

Radio
Communication
Test

Anritsu MT8820C | 6201061049 |Apr.08,2016 | Apr.07,2017
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5. Measurements

Date: 2016/11/22
GSM 850 Head Re Cheek CH 251
Communication System: GSM; Frequency: 848.8 MHz, Duty Cycle: 1:8.3
Medium parameters used: f = 849 MHz; o = 0.896 S/m; ¢, = 41.013; p = 1000 kg/m*
Phantom section: Right Section
Ambient temperature: 23.4° C ; Liquid temperature: 21.8° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(8.84, 8.84, 8.84); Calibrated: 2016/1/27;

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

« Electronics: DAE4 Sn547; Calibrated: 2016/3/21

« Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conﬂguratlon/Head/Area Scan (71x111x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 0.132 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 3.478 V/m; Power Drift = 0.12 dB
Peak SAR (extrapolated) = 0.142 W/kg
SAR(1 g) = 0.114 W/kg; SAR(10 g) = 0.085 W/kg
Maximum value of SAR (measured) = 0.131 W/kg
db

217
-4.33
-b.50
-8.6b
-10.83

0 dB = 0.131 Wkg = -8.82 dBW/kg
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Date: 2016/11/24
GSM 850_Body-worn_Back side_CH 251_10mm
Communication System: GSM; Frequency: 848.8 MHz, Duty Cycle: 1:8.3
Medium parameters used: f = 849 MHz; o = 1.021 S/m; ¢, = 53.194; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 23.5° C ; Liquid temperature: 22.0° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(9.08, 9.08, 9.08); Calibrated: 2016/1/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2016/3/21
e Phantom: Head
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (71x121x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 0.786 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 15.06 V/m; Power Drift = 0.08 dB
Peak SAR (extrapolated) = 0.992 W/kg
SAR(1 g) = 0.571 W/kg; SAR(10 g) = 0.316 W/kg
Maximum value of SAR (measured) = 0.797 W/kg
dB

-3.60
-7.20
-10.80
-14.40
-18.00

0 dB = 0.797 W/kg = -0.98 dBW/kg
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GPRS 850 _Hotspot_Back side_CH 251_10mm
Communication System: GPRS (1Dn2Up); Frequency: 848.8 MHz, Duty Cycle: 1:4.15
Medium parameters used: f = 849 MHz; o = 1.021 S/m; ¢, = 53.194; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 23.5° C ; Liquid temperature: 22.0° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(9.08, 9.08, 9.08); Calibrated: 2016/1/27;

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

e Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (71x121x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 0.761 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 14.79 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 0.963 W/kg
SAR(1 g) = 0.554 W/kg; SAR(10 g) = 0.307 W/kg
Maximum value of SAR (measured) = 0.775 W/kg
dB

-3.508
-f. 16
-10.74
-14.32
-17.90

0 dB = 0.775 W/kg = -1.11 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: 2016/11/22
GSM 1900 Head Le Cheek CH 512
Communication System: GSM; Frequency: 1850.2 MHz, Duty Cycle: 1:8.3
Medium parameters used: f = 1850.2 MHz; 0 = 1.378 S/m € = 40.207; p = 1000 kg/m?®
Phantom section: Left Section
Ambient temperature: 23.1° C ; Liquid temperature: 22.0° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(7.66, 7.66, 7.66); Calibrated: 2016/1/27;

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

e Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (61x111x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 0.401 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 4.847 V/m; Power Drift = 0.15 dB
Peak SAR (extrapolated) = 0.479 W/kg
SAR(1 g) = 0.310 W/kg; SAR(10 g) = 0.192 W/kg
Maximum value of SAR (measured) = 0.402 W/kg
dB

-3.32
-b.6%
-9.97
-13.30
-16.62

0 dB = 0.402 W/kg = -3.96 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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GSM 1900_Body-worn_Back side_CH 512_10mm
Communication System: GSM; Frequency: 1850.2 MHz, Duty Cycle: 1:8.3
Medium parameters used: f = 1850.2 MHz; o = 1.507 S/m & = 52.089; p = 1000 kg/m?®
Phantom section: Flat Section
Ambient temperature: 23.4° C ; Liquid temperature: 22.2° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(7.54, 7.54, 7.54); Calibrated: 2016/1/27;

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

e Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (61x131x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 0.714 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 7.367 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 0.854 W/kg
SAR(1 g) = 0.502 W/kg; SAR(10 g) = 0.302 W/kg
Maximum value of SAR (measured) = 0.658 W/kg
dB

-3.79
-f.bhi
-11.36
-15.15
-18.94

0 dB = 0.658 W/kg = -1.82 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: 2016/11/24
GPRS 1900_Hotspot_Back side_CH 810_10mm
Communication System: GPRS (1Dn4Up); Frequency: 1909.8 MHz, Duty Cycle: 1:2
Medium parameters used: f = 1910 MHz; o = 1.573 S/m; ¢, = 51.935; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 23.4° C ; Liquid temperature: 22.2° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(7.54, 7.54, 7.54); Calibrated: 2016/1/27;

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

e Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (61x131x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 0.586 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 5.658 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 0.651 W/kg
SAR(1 g) = 0.399 W/kg; SAR(10 g) = 0.249 W/kg
Maximum value of SAR (measured) = 0.525 W/kg
dB

-4.19
-8.39
-12.58
-16.76
-20.97

0 dB = 0.525 W/kg = -2.80 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WCDMA Band V_Head_Re Cheek CH 4233
Communication System: WCDMA; Frequency: 846.6 MHz, Duty Cycle: 1:1
Medium parameters used: f = 847 MHz; o = 0.894 S/m; ¢, = 41.038; p = 1000 kg/m®
Phantom section: Right Section
Ambient temperature: 23.4° C ; Liquid temperature: 21.8° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(8.84, 8.84, 8.84); Calibrated: 2016/1/27;

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

e Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (71x111x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 0.209 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 3.902 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 0.227 W/kg
SAR(1 g) = 0.182 W/kg; SAR(10 g) = 0.134 W/kg
Maximum value of SAR (measured) = 0.209 W/kg
dB

-2.3
-4.62
-6.94
-9.25
-11.56

0 dB = 0.209 W/kg = -6.80 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/11/24
WCDMA Band V_Hotspot_Back side_CH 4233_10mm
Communication System: WCDMA; Frequency: 846.6 MHz, Duty Cycle: 1:1
Medium parameters used: f = 847 MHz; o = 1.007 S/m; ¢, = 53.299; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 23.5° C ; Liquid temperature: 22.0° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(9.08, 9.08, 9.08); Calibrated: 2016/1/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2016/3/21
e Phantom: Head
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (71x121x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 1.06 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 17.31 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 1.33 W/kg
SAR(1 g) = 0.802 W/kg; SAR(10 g) = 0.440 W/kg
Maximum value of SAR (measured) = 1.06 W/kg
dB

-3.62
-7.24
-10.86
-14.45
-18.10

0 dB = 1.06 W/kg = 0.25 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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WLAN 802.11b_Head Le Cheek_CH 6
Communication System: WLAN(2 4@G); Frequency: 2437 MHz, Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; o = 1.813 S/m; ¢, = 38.236; p = 1000 kg/m®
Phantom section: Left Section
Ambient temperature: 23.4° C ; Liquid temperature: 22.1° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(6.92, 6.92, 6.92); Calibrated: 2016/1/27;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (81x141x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.0978 W/kg

Configuration/Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 4.149 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 0.142 W/kg
SAR(1 g) = 0.065 W/kg; SAR(10 g) = 0.032 W/kg
Maximum value of SAR (measured) = 0.0993 W/kg
dB

BT

-11.53
-17.30
-23.06
-28.83

0 dB = 0.0993 W/kg = -10.03 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: 2016/11/25
WLAN 802.11b_Hotspot_Back side_ CH 6_10mm
Communication System: WLAN(2.4G); Frequency: 2437 MHz, Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; o = 1.961 S/m; ¢, = 52.59; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 23.7° C ; Liquid temperature: 22.0° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(7.05, 7.05, 7.05); Calibrated: 2016/1/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2016/3/21
e Phantom: Head
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (91x141x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.0858 W/kg

Configuration/Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 2.613 V/m; Power Drift = 0.18 dB
Peak SAR (extrapolated) = 0.126 W/kg
SAR(1 g) = 0.057 W/kg; SAR(10 g) = 0.025 W/kg
Maximum value of SAR (measured) = 0.0898 W/kg
dB

-4.14
-8.27
-12.11
-16.54
-20.68

0 dB =0.0898 W/kg = -10.47 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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Bluetooth(GFSK)_Body-worn_Back side_CH 0_10mm

Communication System: Bluetooth; Frequency: 2402 MHz, Duty Cycle: 1:1

Medium parameters used: f = 2402 MHz; 0 = 1.91 S/m; &, = 52.672; p = 1000 kg/m®
Phantom section: Flat Section

Ambient temperature: 23.7° C ; Liquid temperature: 22.0° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(7.05, 7.05, 7.05); Calibrated: 2016/1/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2016/3/21
e Phantom: Head
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (91x141x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.0286 W/kg

Configuration/Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 1.196 V/m; Power Drift = 0.07 dB
Peak SAR (extrapolated) = 0.0730 W/kg
SAR(1 g) = 0.019 W/kg; SAR(10 g) = 0.0085 W/kg
Maximum value of SAR (measured) = 0.0316 W/kg
dB

-3.60
-7.21
-10.81
-14.42
-18.02

0 dB = 0.0316 W/kg = -15.00 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11ac(80M) 5.2G_Head Le Cheek CH 42
Communication System: WLAN 5G; Frequency: 5210 MHz, Duty Cycle: 1:1
Medium parameters used: f = 5210 MHz; 0 = 4.737 S/m; €, = 34.976; p = 1000 kg/m®
Phantom section: Left Section
Ambient temperature: 23.5° C ; Liquid temperature: 22.4° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(4.76, 4.76, 4.76); Calibrated: 2016/1/27;

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

e Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (91x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.373 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 0.5510 V/m; Power Drift = 0.06 dB
Peak SAR (extrapolated) = 0.570 W/kg
SAR(1 g) = 0.135 W/kg; SAR(10 g) = 0.034 W/kg
Maximum value of SAR (measured) = 0.307 W/kg
dB

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

0 dB = 0.307 Wkg = -5.13 dBW/kg
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Date: 2016/11/25
WLAN 802.11ac(80M) 5.2G_Body-worn_Back side_CH 42_10mm
Communication System: WLAN(5G); Frequency: 5210 MHz, Duty Cycle: 1:1
Medium parameters used: f = 5210 MHz; o = 5.343 S/m; ¢, = 48.372; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 23.6° C ; Liquid temperature: 22.1° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(4.07, 4.07, 4.07); Calibrated: 2016/1/27;

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

e Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (101x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.139 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 0.6880 V/m; Power Drift = 0.17 dB
Peak SAR (extrapolated) = 0.263 W/kg
SAR(1 g) = 0.072 W/kg; SAR(10 g) = 0.024 W/kg
Maximum value of SAR (measured) = 0.147 W/kg
dB

-b.96

-13.1
-20.87
-27.62
-34.78

0 dB = 0.147 W/kg = -8.33 dBW/kg
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WLAN 802.11ac(80M) 5.3G_Head_Le Cheek_CH 58
Communication System: WLAN 5G; Frequency: 5290 MHz, Duty Cycle: 1:1
Medium parameters used: f = 5290 MHz; o = 4.858 S/m; ¢, = 34.465; p = 1000 kg/m®
Phantom section: Left Section
Ambient temperature: 23.5° C ; Liquid temperature: 22.4° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(4.46, 4.46, 4.46); Calibrated: 2016/1/27;

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

e Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (91x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.399 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.238 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 0.443 W/kg
SAR(1 g) = 0.098 W/kg; SAR(10 g) = 0.025 W/kg
Maximum value of SAR (measured) = 0.240 W/kg
dB

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

0 dB = 0.240 W/kg = -6.19 dBW/kg
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Date: 2016/11/25
WLAN 802.11ac(80M) 5.3G_Body-worn_Back side_CH 58_10mm
Communication System: WLAN(5G); Frequency: 5290 MHz, Duty Cycle: 1:1
Medium parameters used: f = 5290 MHz; o = 5.427 S/m; ¢, = 48.258; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 23.6° C ; Liquid temperature: 22.1° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(3.81, 3.81, 3.81); Calibrated: 2016/1/27;

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

e Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (101x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.116 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.014 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 0.231 W/kg
SAR(1 g) = 0.059 W/kg; SAR(10 g) = 0.019 W/kg
Maximum value of SAR (measured) = 0.122 W/kg
dB

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

0 dB = 0.122 W/kg = -9.14 dBW/kg
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Date: 2016/11/23
WLAN 802.11ac(80M) 5.6G_Head_Le Tilt_ CH 138
Communication System: WLAN 5G; Frequency: 5690 MHz, Duty Cycle: 1:1
Medium parameters used: f = 5690 MHz; o = 5.303 S/m; €, = 34.303; p = 1000 kg/m®
Phantom section: Left Section
Ambient temperature: 23.5° C ; Liquid temperature: 22.4° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(4.08, 4.08, 4.08); Calibrated: 2016/1/27;

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

e Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (91x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.407 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.051 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 1.10 W/kg
SAR(1 g) = 0.095 W/kg; SAR(10 g) = 0.022 W/kg
Maximum value of SAR (measured) = 0.166 W/kg
dB

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

0dB =0.166 W/kg = -7.79 dBW/kg
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WLAN 802.11ac(80M) 5.6G_Body-worn_Back side_CH 138_10mm
Communication System: WLAN(5G); Frequency: 5690 MHz, Duty Cycle: 1:1
Medium parameters used: f = 5690 MHz; 0 = 5.974 S/m; ¢, = 48.649; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 23.6° C ; Liquid temperature: 22.1° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(3.47, 3.47, 3.47); Calibrated: 2016/1/27;

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

e Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (101x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.117 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 0.8100 V/m; Power Drift = -0.12 dB
Peak SAR (extrapolated) = 0.191 W/kg
SAR(1 g) = 0.027 W/kg; SAR(10 g) = 0.00826 W/kg
Maximum value of SAR (measured) = 0.0597 W/kg
dB

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

0 dB = 0.0597 W/kg = -12.24 dBW/kg
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6. SAR System Performance Verification

Date: 2016/11/22
Dipole 835 MHz_SN:4d063_Head
Communication System: CW; Frequency: 835 MHz, Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.882 S/m; ¢, = 41.181; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 23.4° C ; Liquid temperature: 21.8° C

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(8.84, 8.84, 8.84); Calibrated: 2016/1/27;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Pln_250mW/Area Scan (41x121x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 2.98 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 58.32 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 3.56 W/kg
SAR(1 g) = 2.33 W/kg; SAR(10 g) = 1.49 W/kg
Maximum value of SAR (measured) = 2.99 W/kg
dB

-2.28
-4.56
-b.85
-9.13
-11.41

0 dB = 2.99 W/kg = 4.76 dBW/kg
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Date: 2016/11/24
Dipole 835 MHz_SN:4d063_Body
Communication System: CW; Frequency: 835 MHz, Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; 0 = 0.996 S/m; ¢, = 53.336; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 23.5° C ; Liquid temperature: 22.0° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(9.08, 9.08, 9.08); Calibrated: 2016/1/27;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (51x131x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 3.39 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 58.93 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 4.05 W/kg
SAR(1 g) = 2.56 W/kg; SAR(10 g) = 1.61 W/kg
Maximum value of SAR (measured) = 3.42 W/kg
dB

-2.24
-4.49
-b.73
-8.98
-11.22

0 dB = 3.42 W/kg = 5.34 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: 2016/11/22
Dipole 1900 MHz_SN:5d027_Head
Communication System: CW; Frequency: 1900 MHz, Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.429 S/m; €, = 40.087; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 23.1° C ; Liquid temperature: 22.0° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(7.66, 7.66, 7.66); Calibrated: 2016/1/27;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (51x61x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 13.9 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 102.2 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 17.7 W/kg
SAR(1 g) = 9.56 W/kg; SAR(10 g) = 4.98 W/kg
Maximum value of SAR (measured) = 13.8 W/kg
dB

-3.63
-F.27
-10.90
-14.54
1817

0 dB = 13.8 W/kg = 11.40 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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Date: 2016/11/24
Dipole 1900 MHz_SN:5d027_Body
Communication System: CW; Frequency: 1900 MHz, Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.563 S/m; €, = 51.961; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 23.4° C ; Liquid temperature: 22.2° C

DASY5 Configuration:

« Probe: EX3DV4 - SN3831; ConvF(7.54, 7.54, 7.54); Calibrated: 2016/1/27;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

o Phantom: Head

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (51x61x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 15.1 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 102.6 V/m; Power Drift = 0.06 dB
Peak SAR (extrapolated) = 18.8 W/kg
SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.21 W/kg
Maximum value of SAR (measured) = 14.6 W/kg
dB

-3.66
-f.33
-10.99
-14.66
-18.32

0 dB = 14.6 W/kg = 11.64 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.
PRIV RR > P A SRR VAR T IR IRRGHIE BFT007 « ¥ At ?’ﬁJ%}F‘lfrﬁ* b -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot

be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.
No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* # 7 % % #74* 2 £ Fl % 7 1§ 134 5%

AR EOLDF D F | t(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No. : E5/2016/B0002
Page: 67 of 130

Date: 2016/11/22
Dipole 2450 MHz_SN:727 Head
Communication System: CW; Frequency: 2450 MHz, Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.826 S/m; €, = 38.213; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 23.4° C ; Liquid temperature: 22.1° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(6.92, 6.92, 6.92); Calibrated: 2016/1/27;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (51x61x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 20.4 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 106.5 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 27.1 W/kg
SAR(1 g) = 12.9 W/kg; SAR(10 g) = 5.93 W/kg
Maximum value of SAR (measured) = 19.7 W/kg
dB

-4.65
-9.29
-13.94
-18.58
-23.23

0dB = 19.7 W/kg = 12.94 dBW/kg
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PRIV RR > P A SRR VAR T IR IRRGHIE BFT007 « ¥ At ?’ﬁJ%}F‘lfrﬁ* b -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot

be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.
No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* # 7 % % #74* 2 £ Fl % 7 1§ 134 5%

AR EOLDF D F | t(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No. : E5/2016/B0002
Page: 68 of 130

Date: 2016/11/25
Dipole 2450 MHz_SN:727 Body
Communication System: CW; Frequency: 2450 MHz, Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.974 S/m; €, = 52.573; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 23.7° C ; Liquid temperature: 22.0° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(7.05, 7.05, 7.05); Calibrated: 2016/1/27;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (51x51x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 20.1 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 98.41 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 24.8 W/kg
SAR(1 g) = 12.1 W/kg; SAR(10 g) = 5.62 W/kg
Maximum value of SAR (measured) = 18.5 W/kg
dB

-4.51
.M
-13.52
-18.02
-22.53

0 dB = 18.5 W/kg = 12.67 dBW/kg
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Date: 2016/11/23
Dipole 5200 MHz_SN:1023_Head
Communication System: CW; Frequency: 5200 MHz, Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 4.726 S/m; €, = 35.052; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 23.5° C ; Liquid temperature: 22.4° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(4.76, 4.76, 4.76); Calibrated: 2016/1/27;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

o Phantom: Head

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (71x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 17.2 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 59.33 V/m; Power Drift = -0.06 dB
Peak SAR (extrapolated) = 28.6 W/kg
SAR(1 g) = 7.71 W/kg; SAR(10 g) = 2.22 W/kg
Maximum value of SAR (measured) = 16.1 W/kg
dB

-1.52

-15.04
-22.56
-30.08
-37.60

0dB = 16.1 W/kg = 12.06 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.
PRIV RR > P A SRR VAR T IR IRRGHIE BFT007 « ¥ At ?’ﬁJ%}F‘lfrﬁ* b -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot

be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.
No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* # 7 % % #74* 2 £ Fl % 7 1§ 134 5%

AR EOLDF D F | t(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No. : E5/2016/B0002
Page: 70 of 130

Date: 2016/11/25
Dipole 5200 MHz_SN:1023_Body
Communication System: CW; Frequency: 5200 MHz, Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 5.333 S/m; €, = 48.387; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 23.6° C ; Liquid temperature: 22.1° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(4.07, 4.07, 4.07); Calibrated: 2016/1/27;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

o Phantom: Head

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (71x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 15.0 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 56.71 V/m; Power Drift = -0.13 dB
Peak SAR (extrapolated) = 25.6 W/kg
SAR(1 g) = 7.53 W/kg; SAR(10 g) = 2.06 W/kg
Maximum value of SAR (measured) = 14.8 W/kg
dB

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

0 dB = 14.8 W/kg = 11.70 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: 2016/11/23
Dipole 5300 MHz_SN:1023_ Head
Communication System: CW; Frequency: 5300 MHz, Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; o = 4.869 S/m; €, = 34.453; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 23.5° C ; Liquid temperature: 22.4° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(4.46, 4.46, 4.46); Calibrated: 2016/1/27;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

o Phantom: Head

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (71x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 17.9 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 59.55 V/m; Power Drift = -0.18 dB
Peak SAR (extrapolated) = 29.7 W/kg
SAR(1 g) = 8.28 W/kg; SAR(10 g) = 2.34 W/kg
Maximum value of SAR (measured) = 16.8 W/kg

dB
0
-10.00
-20.00
-30.00
-40.00
-50.00

/

0 dB = 16.8 W/kg = 12.24 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: 2016/11/25
Dipole 5300 MHz_SN:1023_Body
Communication System: CW; Frequency: 5300 MHz, Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; o = 5.411 S/m; €, = 48.245; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 23.6° C ; Liquid temperature: 22.1° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(3.81, 3.81, 3.81); Calibrated: 2016/1/27;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (71x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 15.7 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 56.45 V/m; Power Drift = -0.13 dB
Peak SAR (extrapolated) = 27.8 W/kg
SAR(1 g) =7.78 W/kg; SAR(10 g) = 2.17 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 = 11.86 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: 2016/11/23
Dipole 5600 MHz_SN:1023_ Head
Communication System: CW; Frequency: 5600 MHz, Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; o = 5.213 S/m; €, = 34.406; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 23.5° C ; Liquid temperature: 22.4° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(4.08, 4.08, 4.08); Calibrated: 2016/1/27;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (71x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 18.3 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 59.28 V/m; Power Drift = -0.15 dB
Peak SAR (extrapolated) = 31.8 W/kg
SAR(1 g) = 8.4 W/kg; SAR(10 g) = 2.46 W/kg
Maximum value of SAR (measured) = 17.1 W/kg
dB

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

0dB = 17.1 W/kg = 12.34 dBW/kg
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Date: 2016/11/25
Dipole 5600 MHz_SN:1023_Body
Communication System: CW; Frequency: 5600 MHz, Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; o = 5.868 S/m; €, = 48.772; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 23.6° C ; Liquid temperature: 22.1° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(3.47, 3.47, 3.47); Calibrated: 2016/1/27;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

o Phantom: Head

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (71x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 17.1 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 55.04 V/m; Power Drift = -0.15 dB
Peak SAR (extrapolated) = 34.0 W/kg
SAR(1 g) = 8.13 W/kg; SAR(10 g) = 2.32 W/kg
Maximum value of SAR (measured) = 17.0 W/kg
dB

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

0dB = 17.0 W/kg = 12.32 dBW/kg
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Glossary

DAE data apquisition elecironics

Connector angle  information used in DASY sysiem io align proba sensor X 1o the robat
coordinagle syslem.

Methods Applied and Interpretation of Parameters
=  [OC Votage Measurement; Calibration Factor asseszed for usa in DASY syslem by
comparison with a calibrated imstrument traceable to naticnal standards. Tha ligure givar
corresponds fo the full scale mnga of the voilmeter in Ihe respaclive range.

»  Copnector angle: The angle of e connector < assessed measuring the argbe
mechansally by & el inseded. Uncanainty |s not required

* The fakowing parsmeters as documented in the Appendix contain technical Informatkon as a
result from the performance fest and reguirs no uncartainty.
= OO Vollage Measuremond Linganty, Verification of the Linearity af +10% apd -10% of
tha naminal calloralion voltage, Influgnee of offsef voltage is included i this
measurament

«  Common mode sensifivity: Iniuance of a positive or negative common mods voliage on
the differantial maasunemeinl.

*  Channel separaton Influence of & voltage on the neighbor channels nol subjact iooan
(LT R P

& AD Convenar Valuas with inputs shored: Yalues o the Internal AD converter
comesponding o 2er nput vollage

s fnput Ofse! Measyrament Qutput voitage and stasistical resulls ower a large numbxen of
e vaollage maasuraments

s impwt Offeaf Coment: Typical valla for Infarmation; Maximum channel input offsel
current, not considerng tha [ppul resistanca,

s Inpul resistance: Typical valug for infarmation: DAE inpul resistance at the connector,
during Intednal aute-2eming ard during measuremant,

= Low Batrery Alarm Voltage: Typical value for informaticn, Below this voltage, a balleny
akarm signel is genaraied.

«  Power consumpbion: Typlcal value for information. Supply Gurrents in varous operating
modes.

Canificas Mo: LAEd-ALT a8 Page P i

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.

AR L'**ﬁéf,iﬁ%‘»‘ @%ﬁﬁﬂ?ﬁ;’/%ﬁg. Fif fﬁJEﬁL%p@iﬂ?‘{‘)O:\ o ¢ﬁ§f’ﬁl~%§¢ 2 ﬁJ%;EI?’F’ > T\F’ﬁﬂm’fﬁé‘i °

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot

be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

SGS Taiwan Lid. | No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 % % #74* 2 £ F1 % 7 1 §& 134 5%
AR EOLDF D F | t(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
| Member of SGS Group




Report No. : E5/2016/B0002
Page: 77 of 130

DC Veoltage Measurement
AD - Gomwerter Fesciution ramingl

High Ranga: LSH = BARY full rarge = =100..+300 my
Low Renga: 1ILSE = ainl', full ;ange = =1....... +am
DASY massuremant parametars; Aute Zero Time: 3 secs Massuring fime: 3 sac
[ calibestion Factors | X ¥ z
High Range 4063135 + 0.02% =) | 403036 + 0.02% (k=2 | 402684 £ 0.02% (k=)

| Low Range | 3.95306 + 1.60% (w=r) | 3.80338 + 1.50% (k=2) | 3.96004 £ 1.50% (k=2)
Connector Angle

| Connector Angle to be used in DASY syetem 1620% 21"
Cantificate Mo: DAE4-547_Marig Pagedef s
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range | Reading (uv) Difference (zV) Error (%)
Channel X + Input 180004 21 218 0.00
Channel ¥ + Input HO002 .68 am 0.0
Channel X - Impiit -18968. .62 4.06 o2
Channel ¥ + Input 195953.63 1.36 .00
Channel ¥ + Input 18896.33 -2.33 Eilul
Channel Y = Input -20002.28 -1.42 0.
Channel Z + Input 196962 57 a0 .00
Channel Z + Input 2000118 043 0.00
Channel £ = Input -1 GRE 63 1.28 0un
Low Range Reading {LV) Difterence (uV) Errar (%)
Channal X + Input 200074 . 000
Channel X » Input 200898 -0.15 -0.08
Channel X - Input 198,85 017 0.09
Channal ¥ + Input 200055 -0.24 -0
Channel v + lnpaut 200.62 hE3 .31
Channal Y - input BT 063 n.32
Channel ¥ + Inpust 2000 2 0.18 iZI.D1
Channel Z + Input 200.08 -1.21 ALGE
Channel T = It 159,88 =133 0.67

2. Common mode sensitivity
DASY measurament prramaters: Aulo Zero Tima: 3 sed; Measuring Bme: 3 gec

Common mode High Range Low Rangs
Input Valage (mV} Average Reading (V) Awerage Reading (V)
Channel X 200 =397 -5.74
_amo 575 FRE
Channel ¥ 200 -0.98 118
= F00 -0.19 -0,
| Channel Z ] 538 539 1
= B0 -7.68 7.2 A

3. Channel separation
[ASY measurement pararneders: Aulo Zare Time: 5 sec; Maasuring time: 3 soo

Input Voltage (mv) | Channal X (uv) [ Channel ¥ (pW) Channel T (V]
Channel X 203 - 3.23 -209
Channel ¥ 20} R - 425
Channal £ 200 &4 853 - n
GCartilizabe Ho: DAES-547_Marig Page 4 of 5
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4. AD-Converter Values with inputs shorted
DASY measuremeant parametiers: Aulo Zaro Tirme: 3 sec; Measuring lime: 3 sec

High Ramga (L5E) Lonw Riange (LSE)
Channel X 16360 14961
Channel ¥ 18477 16325
Channeal Z 16075 . 16224

5. Input Offset Measurement
DS megsuremenl pararalans: Aulo Zeed Tima: 3 gac; Measgusnng tima: 3 aes

Input 10880
Average (0] | min Offsat[uV) | mae Offsetfuv) | o0 '{’::;““’"

Channal X 0.98 14 1.0 0az

Chanmel ¥ =029 =1.11 0.5 i ]

Cuaritied 2 | am |  am i 018 P
6. Input Offset Current

Wominal Input cirobry ofses curent an all charmals; <2564
7. ﬂpl.lt Resistance (Typical values for mfarnation)

Zaraing (kiihm) Measuring (MOhen}

Channel X 200 200

Channel ¥ 200 EI¥]

Channel Z 200 200 ]
B. Low Baltery Alarm Voltage (Typical valses far informalion)

Typical values Alarm Lavel (VDC)

Supply {+ Voa) +7.8

Supply |- Voe) T
9. Power Consumption (Typleal values far information)

Typical values Switched off (mA) | Stand by (mi) Transmitiing (ma)

Supply [+ Yeo) +0.01 + +14

Supply [- Vo) 0. - -8
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Glossary:

T5L lissed airdaling Heyuid

HORMy, 2 aenshivity in e space

CarvF sensillyity in TAL ( HORMLYZ

DC# (#ngid comgrsssini poifl

LF srest fackor | inuty_cyela) of e AF Sigrs

AB C.0O mgsliation dapardent Sneanzalion paremates

Palarizadion a ip redabon around probe s

Paisrizalion & A piatiabien artaard an 3=is Te 15 in ihe plare normes e ancs 408 1S neas namant cenbary,

i, B o= 0 s ropnal b probe exis -
CHiREcor AaE irilcemation == B OASY syiem 0 align pobe sensor & o e obal coordinale eyebem

Callbration Is Performad According to the Following Standards:

m} |EEE 5.3 1528-291 3, EEE Recommerided Practics lor Datarminna (he Paraik, Spatial-Averapad Somdic
Bisamplion Rate (SAR) it s Human Hesd from Wirsless Commuiiietions Dayiges, Meastmoment
Techniguas”, Juma 2013

by IEC E2200 1, “Praceire 16 measun tho Spacihe Abizoplion Rets (SAR) o nandeid clisaoes used i oKes
BRIy 1o (e sar Freoaeicy rangs of 300 MHz o 3 GHe”, Febrisry 2005

&) EC 62208.2 “Proceduma b determine (e Specic ADsormkon Hate SR for windess comruncation dovices
wisnl |n oipss proximity [0 the fuman body {frequsncy range of 2 MH2 & GHz)', Manzh 2070

U] DR JESEES, "SAR Maasuremen| Reguirements lor 100 Mt [0 BGHE

Mithods Applied and Interpretation of Parameters:

= NORME Y2 Assessed for E-fald potanzation I =0 (F < 800 M in TEM-GEIL | = 1800 MHE; F22 'A'Elucgudrl
NORM, .2 are only kenradaln vales, e, e urceiantes o NORK ¥z doss ool slfact the £ el
pnertaingy mside TSL {S2e balpls Tamd)

5 ARy, = NDRME V2 * freamancy, meponse (s2e Freguency Hesponsa Chorl), This faerizawn
iinpeTered in DASYH soffwars versians |abar ifan 4.2 The wicetainty of Ihe femiecy mspoise is iRchibad
im e stabed uncertainny of ComeE, ;

s DCPyyx DO Ars numencl [nsaimmlion persnalisy agsnsed Lased an ihe dala of poser sweep wib G
sigral (o umcerdi My faguired) DCH dous not epsant om requency e mediz

«  FARPAR & e Peak bo Sverage Ratin hat & el sllala bl detarmned based an s signal
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e ATET BEiE Cuy ® Oys VWRepo 4 6, G O se umeica irssnzetoen parmmsios aesmpand Dpsad on
ke data ol powar Swes e specSo madulation sgnal, The pammaists B hot depaind on Frai iR iy e
madia, ¥IF i he mzalnum calbiraton mngs soresssd in WS yoiage acrass e doos

« O and Baundany Efect Barameters Assesaed i llal pharom asing E-feld {on Temgersium Trarsies
Skandard For F < 500 MHz} ard insiin waveguide wsng snalyics! finld destibulions Desed o Dok
measwamants fat 1= 400 MHz. The same seips e wsad of assassmen) of e parameters apolsed o
Lawwidary compansalicn (soka, depll; of which 1ypost uncertainty velues ara gives. These penemeis)s me
gl 1 DASTA soSwars b ampimve probe accdrsty cose o e boundery, The Bens vty m TEL moraspocedg
b MRS, 2 T CorneF wigrahy tha uncerasinly coniespands (o We goen for Convt. A e eancy tapantent
CanvE 5 user n DASY y@raiin 4,4 and highor whch alows eaieniming the yaldey fom e 50 MHZ 0 & 100
Bl

«  SphEncal sefrocy (A0 cewskan oot olmppl In 8 fak of ow mradienls reslized ising & lleE phasildin
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= Coonector Angie- The sndle s assassed ismp e wdir s gamned by cemmmining e NORHE (o
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ExXa0va - 88383 Januery 27, 206

Probe EX3DV4

SN:3831

Manufactured:  September 6, 2011
Calibrated: January 27, 20186

Calibrated for DASY/EASY Systems

(Miske: non-compelbls with DASY2 systaml)
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EXADN = SIS January 27, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3831

Easic Calibration Parameters

Eansor X Sensor Y Sonsar £ Uns (k=Z)
Warm ;Euggrwmﬁﬂ" .45 | 0.42 | D43 10,1 %
DCE ] | 100.7 - ) -
Maodulation Calibration Parameters
o " Communicalion Systn Mame y | 8 ] o VR Unz"
di | B 4B mv ki) |
o oW [ 0y 00 10 00 | IBAT | 4d.0%
] ¥ | oo 0 10 ek
B z 0o | 00 1.0 1435

I The reparied uncartainty of measuremeant s stated as the standard uncerainly of measuremant
multipliad by the coverage factor k=2, which for a normal distribution cormesponds (o 8 coveraga
| probability of approximately 95%.

* Tha uncentainties of Rom XY, do rot affect the B feid encerainty isside TEL {sos Pages 5 and 8}
Ryl lasrstisn jErdiTEhE COnmny not reguiees,

¥ Lincarisnly is delemined wsing the mio., dawlicn fom Enear raspenso applyieg guiar ik and @ d o 1he Squam of the
M wEiue
Caifcale Hoo EX3-3001_Janic Page 4 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.
PRV RV A SRR B IR R OO - BB R D IR T -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot

be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 "% % #74* 2 ¥ F1 % 7 1§ 134 5%
AR EOLDF D F | t(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com

Member of SGS Group



Report No. : E5/2016/B0002
Page: 84 of 130

EXA0VE- SH:3031 January 27, 26

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3831

Calibration Parameter Determined in Head Tissue Simulating Media
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Ex30Na- SM3E31 Jerwany 37, 306

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3831

Calibration Parameter Determined in Body Tissue Simulating Media

Ruladiva Conductivity Dapth ™ Uns
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EXADNA— SH:3831 Jaruary 27, 201G

Frequency Response of E-Field
[TEM-Cell:ifi110 EXX, Waveguide: RZZ)
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EXIC4— SH:3831 dnnuary 2T, 21E
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BV BREZERY January 27, 2016
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EX300d- S3:3001 danuary 27, 20146
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EX30VE- 3R 3831 Jdanusry 37, ME

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3831

Other Probe Parameters
Sgnpor Amangermeri Tiriangulasr

Connecior Angle %) =203

Mechanical Surface Detection Mode anabied

Optical Surface Detection Mods - dizabled
| Probe Cuwerall Length 337 mm
Frobe Body Dlameter | — domm

Tiplengh - & mm

Tip Diameler ZEmm |

Probe Tip 1o Sareor K Calibabon Foing T men

Frabe Tio In Sensor ¥ Caibration Peir T imm |

Frebe Tip to Genser £ Calibestion Faint Turen

Recommendid Measurament Cistance fram Surfecs 1.4 mm
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8. Uncertainty Budget

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

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

Source of Uncertainty ToIeran(_:e/ Protabili Div Div Value |ci (19) ci (109) Standard Standard vi, or Veff
Uncertainty y uncertainty |uncertainty

Measurement system

Probe calibration 6.55% N 1 1 1 1 6.55% 6.55% S

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

Isotropy, 9.60%| R V3 1.732 1 1 5.54% 5.54%| =

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% ©

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% w

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% ©

SeRaurement drift 1.75%| R 3 1.732 1 1 1.01% 1.01%| =

(class A evaluat_lqn)

?;simb'em condition - 3.00%| R 3 1.732 1 1 1.73% 1.73%|  «

RF ambient conditions -| 3 g0, R v3 1.732 1 1 1.73% 1.73%| o

reflections

Probe positioner 0.40%| R NE 1.732 1 1 0.23% 0.28%| =

Mechanical restrictions

Probe Positioning with 2.90%| R 3 1.732 1 1 1.67% 1.67%|

respect 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 Eigiaer 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% o

Phantom and Setup

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

'(‘r'r?:;d)perm'“"’”y 3.95%| N 1 1 0.64 0.43 2.53% 1.70%| M

'('r'r‘:':;d)oond“m"’“y 292%| N 1 1 06 0.49 1.75% 1.43%| M

Combined standard RSS 1211%|  11.92%

uncertainty

Expant uncertainty o o

(95% confidence 24.23% 23.83%
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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 ToIerange/ Probabilit Div Div Value [ci (19) ci (10g) Standar'd Standarld vi, or Veff
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% o
Isotropy, o o o
Hemispherical 9.60% R /3 1.732 1 1 5.54% 5.54% S
Modulation Response 2.40% R V3 1.732 1 1 1.40% 1.40% oo
Boundary Effect 1.00% R V3 1.732 1 1 0.58% 0.58% 0
Linearity 4.70% R V3 1.732 1 1 2.71% 2.71% oo
Detection Limits 1.00% R s 1.732 1 1 0.58% 0.58% o0
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% oo
Response time 0.80% R v/ 3 1.732 1 1 0.46% 0.46% o0
Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% o
Measurement drift 1.75%| R /3 1.732 1 1 1.01% 1.01%| oo
class A evaluat_lqn)

E‘;simb'e“t condition - 3.00%| R /3 1.732 1 1 1.73% 1.78%| oo
RF ambient conditions - | 3 500,/ R /3 1,732 1 1 1.73% 1.73%| oo
reflections

e positioner 0.40%| R /3 1.732 1 1 0.23% 0.23%|
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 V3 1.732 1 1 0.58% 0.58% S
Max SAR Eval 1.00% R /3 1.732 1 1 0.58% 0.58% o

Test Sample related

Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| M-
Device Holder 360%| N 1 1 1 1 3.60% 3.60%| M1
Uncertainty

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

Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% £
p T parmitivity 356%| N 1 1 0.64 0.43 2.28% 153%| M
(mea.)

Liquid Conductivity 349%| N 1 1 06 0.49 2.09% 1.71%| M
(mea.)

Combined standard RSS 11.83%  11.64%
uncertainty

Expant uncertainty o, o,

(95% confidence 23.66% 23.27%
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9. Phantom Description

Bebmin & Parmet Engreareg AG

Feuiihausstargi 41, 0004 Dusck, Seiteel ana
Frdr +47 1 285 930, Fax <41 T 3455775

| aonag cairL BIpassy BpBag oo

Cartificate of Conformity / First Articla Inspection

Hei HAM Twki Phamom va.0
Typir N G0 An0 P40 C
Satjs Mo TP-1180 and highar
“Wrufaciine SPREAG
Zaughaussirerss 43
CH-8004 Zirich
Swikzastand
Tedin

The saries produstion process Lesd akaws tha smsstion 1o tesl of fArdt ariices.
Gomplels Wisls were miade o the pre-sstas Type No. G0 000 P40 Af, Berial No TP 1004 and on the

anngs Bl arscle Tepa Mo, G0 GO0 P40 B4, Soral Mo, TP1008 Carain perasmatens have bean minsing
unbng furthmr sarims ieris (oabed semplas) or are Wesled al sach iwm

fant [Reauismani .QEEEEE
Dimsnsena amplimnt Wil [ho geemeiry It e [* Irat i,
%ﬁl e CAD medsl Ramiglen
Watasial thicknass | Compliant with the requirsmsnis Zmm +- admm in fat Firak mnklie,
al nhell secarding io the siandards and ipesiic srass of Hamples,
{i[a]3] TF-1 314 1,
Muierial icknans | Gomplisnt wi) 166 requlreimsnis L FO LG Ty
ull [EFF i g . wi A iimmn
PHaleciric paramelers Tor reguired 300 Mz = B (e Malaral
parmmelarg fraguanicias Rualative parmitiivity « 5. | samples
e langani = 0.08
atenal ey @ material hes Desn mad D De bazed Fra-uaiing,
campalible with the liguids defoed in | sFmlaling liquids Firal articis,
T Aldnddarda i1 handled 8ivd aleaned Mimnial
scaseding 1o e inatrueiions Samplsy
Cibmaoyn mcnnical Mais for maberial
!
Haggag Complisnt with this regulrsmeiis < 1% ryplcal < 0.0% 0 i
mecarding lo he slandards. Bllad wim 1 8%mm aof Hample
Sagaing of the flal sectian whan flles | HELTOG and wahoul lmnfing
| witn tiesue simabapng figuid DT betaw
Hipnards
{1] CEMELEC EM 50381
(2 IEEE S 1620.2003
3 IEQ §2208 Pan )
d] FCC OET Bulletin 85, Supglamant C, Edilion 01-01

(7 The IT'18 GAD Nie s dervad Troin [3] @nd la dlsa willin ihe olsranos aguiramants of the shapas ol

tha athar documan (s

Conf
Basad on e sampls bsis pboye, wa cartdy thal tis (lam '8 in complienes Wil he umsansnty
faqueemsdnls of SAR massuramants spactied in stapdards 1] 10 (4]

Daiw LF.OT. 2008 MI_
L] it &g Ivmaiedg Al
Signaturs | Stamp %Wﬁimﬂ
e w0, WITT i oy LT
Do Mo B = Q0000 (40§ - = Magn (1]
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10. System Validation from Original Equipment Supplier

Callbration Laboratory of
Schmid & Parner

Enginesring AG
Tuigrimiecarinem 47, 5ot Furich, Swireainn:

s_ Sewintnmichar Kaeserdienwt

c Service siiises o etalonnagn
Bervizlo svlzzere O larabara

S suilss Callimilin Serdce

Breredist by tho-Bvdsa Ancrect i on Sanvcs (SEE) de=vallin s b : ‘SCS 0108
This Swinn Accredibatcn Bervics id ome o the -;n-lnlldl:ﬂlll E&

whintliateral Agresreeed ior the ¥ el et

Clewi  SGEE-TW (Auden) Cortiizats Ne: DHE3SV2-4d063_Augif

|CALIBRATION CERTIFICATE |

| ke Da3sVE - SMiA8062
|

| Datirasion procad neisp oA CAL-0G. 8
| Calofalan procsdine (o difose valeston ks above 700 MHz

[
| Comiaivhiifi =i .ﬂU?J-E! 25, 2016
|

Thiw iasdinn curl s dog mess T Fansalifny 1o saboral sinnoengs which msize fhe prysicsl uvls of massaemees ()
| T mammunenmsnte s | e oroseis il s o810 coofdanes prnSaliiy & given an [ha ikl ng pages and an el of o o cess

| &1 mikrainrs hoam besn-condanind (n e pinees sbomiory [BOMNE sryammes) | esdmmiing (5 e 300 and hilmidiy = Tk,
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Barondary Emndms Ehock Date |n rousey Nk i heck
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Calibration Labaretory of _«.-“".:-:'_-'_-":!':-;_{ = P e——
Schmid & Parner e y " c Swiien wil ke Sl nege
Engingering A = F Seveimia avezzern il tarmurn
Tuup haussiraes 43, 5004 Zurizn, Swinsaenl ?“'-u::.}ﬁ _:__‘H‘_:}-‘- s Swias Casirasion Saruice
Boninchiinl try he Swiss oo lion Seneen (565 hooerisson He: SCS 0108

hie Swess Socved lation Service |5 ono of e wigeslsre (0 5a EA
skl | Aigimiaiiiniiik bai v smeogedtian of salilemilon catlisskes

Glossary:

TSL fEsue simulaling Ii|:|ui|:|

ConvF sansitvity in TSL/MNORM 3y 8
iy nat applicable or o measunad

Calibration is Performed Acocording o the Following Standande:

a) IEEE 51d 1528-2013, EEE Recommended Practica fof Datgimining the Paak Spatil-
Avaragod Specilic Abeorption Pate (SAR) In the Human Head oo Winoless
Communicatione Devices. Measumement Technigues” June 3013

b} IEC BZ209-1, "Procedure to measuna the Specific Absorption Aats (SAR) lar hand-hald
devices vEed in class praximily (o the ear (frequency rangs of 300 MHz 1o 3 GHz)*
Fabruary 2005

g) IEC 82209.2. 'Provedurs o detarming the Specalio Absosplion Fate (SAR) lor wircloss
communication devices uged in closa proximity to the human bady (freguency range of 30
MHz to &6 GHz)", March 2010

d) KDE BE5E64, "SAR Mezsuremant Reoulkaments for 500 MHZ 1o § GHE

Additional Documentation
e) DASY4'E System Handoook

Methads Applicd and Intarpretation of Parametars!

& Megsurement Condifions: Furthar detils are avaliable from the Validaton Flepor at the ang
af the cariticate. All Houres staled n the senificate are valio &l the reguencsy indicated,

s Aptenna Paramedars with T51, The dipole is maunted wilh the spacar 16 posilion (ks lead
gl Bxactty betow the center marking of tha Hat praniam seclon, willi tho &ime ananted
parafel to the body aas,

& Feed Point (mpedance and @otunm Loss These parameters are measured with he dipala
pagiliened under Iha liquid fibed prantom The impedance stated is lransformed Iro e
meaguraman at 1he 3MA sonnector ta the lzed poinl. Tha Ralum Lass anduies |ow
maflacten powsar, Ma unserainty regquired,

s Elpeiical Dwlay: One-way dalay between e SMA conneclor and the anteid feed polnt.
MO wneertalrity reguined

» SAR megsured: SAR measured at the stated antenna inpul power.

»  SAA narmalized; SAR as maasured, normalized tooan inpul powar of 1 W at the anienrna
connecion.

= SAR fgr nomingl TSL parameters: The measured TSL parameters sre =ed 1o caiculale he
nizmemnal SAR resull.

The rsportec uneenainmy af measurement is stato as (he standad uncemainty of measUremen
muttipliea by the coverage fasor k=2, which for 3 normal distriution cormresponds (o & coverage
probatifity of approsimataly 85%,

Tevll|ipatn W TEAVA-L0ieE Auy e Fage Evl &
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Mzasurement Conditions
DASY sysiermn canfiguration. na ler a5 nol given on pege

DASY Version DASYS VhE B8
Extrapalatinn Sdvanced Extragcmtion .

Phantam Modudar Flai Phardom - =
Distance Dipale Canter - TSL "~ i5 mm With Spacar

Zoom Soan Resolution i, d!.l, dz2 =5 mm

Frequancy B35 MHE =1 MHx

Head TSL parameters

The fallowing paramelars and Caculalions weie appied,

Temperaius Parmiivily | Congustry
Mominal Hosd TSL parmamoters 220%C 415 | a0 mho'm
Maasured Hesd TSL parnmetors (220 =02 T 21=8% 0.Bd mban 2 6% |
Head TSL lemparaturg changs during test =BT + — |
SAR resull with Head TSL
SAR avaraged ower 1 cm? |§ g) of Head T5L Candilion
54F mEasrscd 25 mW inpul powes 240 Wikg
SAF lor noamdnal Head TEL parameters nosmalized b 1W | BAD Wiks) = 17.0 % (k=2
| 5AR avaroged over 10 s (10 ) of Hasd TEL Cesiidian
| EAF measired 0w inpul power 1.54 Wikg
:, SaF far mamnal Mewd TSL pacamelens nonazed e 1W G Wikeg + 1 0.8 %o [k=2)
Body TSL paramelers
Tha hallewing pakemededs aivl caloulalions wers applied =
Temperatusrs Parmlttiyiny Condustigty |
Hominnl Body TSL parameders 220 BEZ D27 mhoem
Massured Body TSL parametesrs |2do =103 T BAT=E% 1,00 mbm =6 %=
Basdy TSL tempoerature changs during leal =05 — —
SAR resull with Body TSL
= T
SAR averaged over 1 &' (1 o) of Body TEL Condilian
SAR mpmsumed 250 MW il Soeer 247 Wika
| SAR far nammal Body TSL paramsatars nomadized i 1 B.5T7 Wikg & 17.0 % {k=2)
| S8R mearegad over 10 c® (10 g) of Baedy THI cansilion : |
| SAR measuneo 250 i inpus pawar 181 Wikg |
| S&A tor nominal Booky TSL paramabans nerns Ead o TW B.28 w]'lcg = 16.5 % (k=3} ]
Cenilicae Mo DEISV2400E_hug 16 Page 561 B
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Appendix (Additionsl assessmenis oulside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadanees, trensformen 1o fesd paint 5120 -2Aj)

Hetm Loga mnEaE

Antenna Farameters with Body TSL

Impidantca, ranstnmmed 10 {esd paine 47.3 11 -5.6 L
Aeium Laas | 24 v dB

General Antenna Parameters and Design

| Elecincz| Deay (one dimckon] | | 492 ng

ARer lomag banm Lise with 100W adiaiod phwer, onf a slight swarming of tha Spcla ranr s laed paint 2an ba msasurad

The dgicla i made-of slandend semirid coaxlel cable, Tha cartar conductar of the isadng e s drecily conmacied o 1hs
secend arm of he dipoke. The anienta = tharefor: shed-circdiled for DC-Signala. Qn same of the dipekas, small end caps
am addad In tha dipais arms 0 arder ke mpmva mesching when losdad acroring b the position s explained in s
*Maesuremant Candilions® paragraph. The SAF dala are nol affectes by s chanpe, The aversl dipole length is il
SOCOrAg LW 1P Standars.

M iermessiie fomos mis be applied io b dipale arms, beosuase sy mighr bani or e salieead ronractions near e
faedpoint may bie camaged

Additionsl EUT Data

| Manutaetured by | SPEAG
| Marudscstined an | Fhaiesmibar ¥, 2006 I
Canmcsin Mix DRESVE-40iE_hug) & Page 4 of T
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DASYS Validation Report for Head TSL

Date: 25.08.2006
Test Laboraiory: 3PEAG, Zunich, Swilzerlamd
DUT: Dipode 835 Mz Type: DEISYZ; Serial: DE3EVI - SN:4d063

Communication System: UID 0 - OW; Frequency: 835 MHz

Medinm parametess wsed: F=835 MHz. a5 =093 5l g =42, 1 p= M kgl
PFhantom section: Flur Section

Messurement Standarl DASY S (IEEENECANST O3 19200 1)

DASYSL Configuration:
s Probe: EX3DV4 - SNT349; ConvF(9.72, 9.72, 9.72): Calibrated: 15.06.2016;
= Sensor-Surface: | dmm i Mechonical Sorface Detection)
& Electmmics: DAES Snalhl; Calibrateds 300122015
a  Phantoyn? Flat Phantom 4.9 Type: QDOOMP49AA; Serial: 1001

« DASYSZ32.EH(1258) SEMCAD X 14.6.1007372)

Dvipole Calibration for Head Tissue/Pin=250 mW, d= 15minyFoom Scan (Tx7xTWCube ()
Mensuremant grd: di=3mm, dy=3mm, dz=Smm

Reference Value = 61,75 Vim; Power Deifi = (003 dB

Peak SAR {extrapolated ) = 565 Wikg

SARI g) = 2.4 Wikp: SAR(L0 g) = 1.54 Wike

Maximum valwe of SAR {measured) = 3.24 Wiks

-2.40
A8
=120

-9.50

~12.00

0dB =324 Wike=15.11 dBW/kg

Carificabe Ma; DAZEV 20062 _Aug16 Page 5af@
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Impedance Measurement Plot for Head TSL

= Aug JRIE 13183148

EHT =11 1 U F= 123,156 ¢ -ZEd3Ba 67825 pF 835.080 B2 MHz
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Hl4
CHZ Hii LG 3 gR¢ BEF =78 o > 1-30, 349 gy 50,000 dbd HHz
| P, =52 ] L L L 4 B B — i |
— =
- . - — - . _,_l" - ‘ i
=5 o
| N R N e M
L ."‘r -

“'1_;'5 L ] 2 g L: L 4 I
Wig | 4 4 4 | } } 4 . 4

START G35.080 8O0 HHz - ; ETOF 4 G3E,000 008 PHE
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DASYS Validation Report for Body TSL
Dl 25082016

Test Laharatary: SPEAG, Furich, Switzerland
DTS Dipole 835 MHx: Type: DE3IFYE; Serial; DE3SVI - ENidd63
Conmmyunecatson Sysierm: LT - CW; Fregiency; 835 MHz
Wedinm parameiers wserl: £= 833 Ml o= L0 Sim: 6= 547 p= |00 kg'm
Phaintoan sectivn: Flm Section
Measurement Standord: DAY S (ITEEEMTECANSL O3 1920111
DASY 52 Conliguratinn:

= Probe: EX3DV4 - SNTHWS ConvFi9, 73, 9.73, 9.73); Calibrated: |5.006,20 | &;

o Senur-Surfhoe | s$mm (Mechanice! Surface Delectom

«  Electromics: DAES Sofii; Cilibraied: 30,12.2005

= Phantotn: Flat Phantom 4,90 Type: QDOOGP4TAAL Seriul: 1001

« DASYS2 FLEA(1258), SEMCAD X 146107372}

Dipole Calibration for Body Tiscoe/Pilo=250 mW, d=15mm/Zoom Scan (TxTxT W Cube (i
Measurcment grid: dx=Smum, dy=>51nm, de=3mm

Reference Velue = 54953 Vim: Power Dyifi =-0.00 dB

Peak SAR (exirapolated ) = 3.63 Wike

SAR(1 g = 2.47 Wikg: SAR(T0 g) = 1.61 Wike

Mlaxiiien value of SAR i medsured) = 205 Wikg

~2.40
-4, [0
-r.20
1,60

-12.00

B =3.25 Wik = 5.1 dBW/kg

Carilicam M DERSVE 4di63_hug 1B Paps 7cd
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Impedance Measurement Plot for Body TSL
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Callbration Laboratory of
Schmid & Partiner

Engneering AG
Enugnoussirasss 43, B84 Zumich, Swnlemiard

§ bl ey Kastairdlansl
c 1]
5  Ewiss Callbeniion Service

Artraied by e Eiss Adcrad o lon Eorion [SAE) Anaditalion Ha: SCS M08
Tha Gwinn Azereciiition Survies in ane of lho signelerios o the EA
Multilaieral Agresment for b recognition of calibrafon certificaies

ciemt  SGETW (Auden) Carsticats fo: D1900V2-5d027 Apri6
[CALIBRATION CERTIFICATE |
[

it D800V - Sh: Sd0aT

Cailirai on procedurets) D CAL-05 9
Cadibration procsdure for dipolevaliciaton kits above 700 MHz

Castmla i fprd 25, 2076

Thiu ciibainn enfilcss docuinens tha nasoakitty o natoral standards, which otz the physcsl unie of msssumsmens (51
T mpsrsiin ieres and Hie uresanies win cenddansn oeassabi iy e ghiven on iha iollowing paces and am pen of the cefllcwe.

A psiibraion havo meen oondicied in i ciosed abomlony i by ennmmssnl jepam om 22 s 300 b liinmdivg = 70%

| Cal ratio Eguepmert ime=d IMATE erjbid | salizmton)

Primary Sandaid |Io¥ Col D (lerhificuln o) Sedwiusl Dhiivalion
Fowar mmier Hl-'ﬂ"_ S 1TIRTTE DE-Ape-16 M. 21702285023 LT
Fowar sensor WAF-I31 = Tna2de Ue-Ap-18 (. 21700285 BprET
Phiiwviay st WAF-T04 BN 103245 OF-Apr-16 (Pin. 271 7002001 Apa-TT
RArdereron 210 0B Allafwalng B3 SO5H ¢0K) 0516 (P, 21 7-02282) Aprad
Type- mismakch combiralion G AT 2 Y N5-Apd 15 (Mo 217402305) Apr-ay
Ralarancs Froba EXIOY N TaEE A-Dasc-15 M, EXS-THE_Das15) Dec-1h
afd SN & 30-Once 15 (Mo DARSS0Y Dhachd) o 16
Bacondary Shandaue e Chack Dalw fin Fousey St Chack
Fr_nm ;r'élm FFi-4424, GH: GEITI0TY O7-Ul-18 Mo, 27 -0 iy bl ceeci Dol 18
Poreser sanans HP §4014 N USIT3aETEa OF-Ol- A5 Mo, 2002 Iy battniod eieacse 01 ¥H
Powser sonsor HP B0 TA SN WA AT OOl 15 Mo, 297 D222 In Fouss chece: D18
AF pansmie RAS SMT-06 Sk 1mare 15=diime15 (in Mdlise chach. dun-i5 In ncdise chec Ocl-16
Fiaiws & Anaivzei HP 27535 SR LSS i i-Tied =M |14 e chack Ooi-15) in modise cnack -l
| Hamp Furien 5 ure
Calbralod ty: Wit Waliss —anammiory Tanmnicar: ? ]

J%}

| Approsed s #ialj3, Pk Tastine Manage = ‘p:t;ﬁa

Issund: Apdl 36, 2000 |

This caikbiraiion oerficais Shail sk e e peockoes Rasepd sl wikio wioni appmesl ol e lsbomkey.

Certificat® Ma: D1 800V2-ESI2T_ApriE Page | ot &
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Calibration Laborstory af ATy T e
o Sy i

Schmid & Pardner = ey 2 Sarvice sulsse dsaloanzge

Engineernng AS g + Sarvizic avissens o Lrala
Zoughsumsranze 43, BIM Turich, Swlisetind {":-wﬁ:; ,:‘.::F:::_’J 5 Swies Calllsrl o Suryics
P i by P S Aot S [R5 accraditntion o S0E D108
The Swiss dcoreciBafion Service ks one al s aigpalcdins ia Uia EA
Mullintors] Age Tt gk ol i
Glossary:
TSL Ussua similating liquid
ConvF aansitivity in TSL / NORM =y z
AL nat applizable or not measurad

Calibration |s Perlormed Accerding o the Following Standarde:

a) IEEE Swl 1528-2013, 1EEE Recommended Practics for Determining the Peak Spatiak-
Averaged Specific Absorplion Rate (SAR) In the Human Head from Wireless
Communications Devices: Measumemeant Techniques”, June 2013

b) |EC 622091, “Procedura to mpasure the Specific Absorption Rata (SAR) far hand-hid
devices used in close proximity to the ear (frequency range of 300 MHZ ta 3 GHz)",
February 2005

£l |EC 82208-2, "Procedure to determine the Specilic Absoiption Rate (SAR) tor wirslaas
communication devices (=ad (0 closoe proximity to the human body (frequency range of 30
MHz 1o B GHz)', March 2010

dj KDB BE5664, *SAR Measuremen! Reguiramsants for 100 MHz to B GHz"

Additaral Doocumentation:
g} DASY4/5 System Handboak

Methods Applied and Imterpretation of Parameters:

s Maastrement Conaitions: Furthar details are avallabla from the Validation Repart at the end
ol tha carificate. All igures sisted in the cedificals are valid a1 the frequency ndicaled,

s Antanng Peameters wilh TSL! The dipole is mountad with the spacer 10 position its feed
point exacity below the center marking of the flat phantom ssction, with the arms oriented
paralle! to ihe body a)s.

& Fesd Poinl impedance and Returm Loss! These parameters are measured with the dipola
posilionad wnder the lquid Hiled phartem, The impedance slated is transformed [rom fhe
measurement at the SMA connector (o the feed point, The Ratum Loss ensures jow
reflacied powar. Mo uncertainty requirad,

»  Elwcircal Delay: Ona-way delay betwaen the BMA connector and the anlanng feed point,
Mo upceriainty requirad.

& SAA measured 3AR maasured at tha stated amenna inpul power.

»  SAR nommaized: SAR as measured, nommalized 16 an [Aput powar of 1 W &l the antanna
CONNECIOT.

s SAF for nominal TSL peramefers: The measured TSL paramelars ars used (o calculale tha
narsinal SAR result

The reported unoarainky of miasurement is stated a5 the standard uncerainty of measuramant
mulliplled by the coverage factor k=2, which for & nomeal dietribution corresponds to 8 coveraps
probability of approxmatedy 35%:.

e e

Ginrtdcate Mo AIOVE-SA027 _ bAgris Page 2 ol B
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Measurement Conditions

DASY systam mankiguration, as far as nok given on page 1.

| DASY Version DASTE VEZEE
Extrapoiation BAdvanoed Extrapolation
Phaniam Maodular Flatk Pharmiom
DiBI:HI.b.E Dipole Cenler - TSL 10 mm 'with Spacer
Zoom Scan Resclution dw, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz

Head TSL parameters

The Tollavin armelers and calculalions wers applied.
Temperatura ' ~ Parmitthvity Conductivity
MNominal Head TSL parameterns 22070 | 40.0 1._-E|.'JTH'ID|'IT-
Measured Herd TSL parametnrs (22.0+0.2)°C l‘-'lll:l.lj:hﬁ 3 137 mabwa’mn = 6%
Head T5SL temperatune changs durlng lest = 055G —

SAR result with Head TSL

SAR averaged over 1 em® (1 g) of Head TEL Condan ]

| 54 measurad 250 W input powar 55 Wk
SAR lor nomingl Hasd TSL parsmatas narraimed o 1W 36,7 Wikg & 17.0 % (k=2
SAR averaged awar 10 om® (10 g) of Head TEL candilicn
SAR measurad A50 mW input powes 5.03 Wikg
SAR for mominal Head TSL paramatars normalized to W 20.3 Wikg + 16.5 % [k=2)

Bady TSL paramelers
Tha fellowing paramelens and calculations wana applied,

Temperatuns Permiltivity Conductivity
Mominal Body TSL parameters 20 533 1.52 mham
Maasured Body TSL parameters (220 2 0.2 °C B20=E% 1,48 mhodm = 8 %
Baody TSL temperature change dufing test < {15 G -— -
SAR result with Body TSL
SAR averaged over 1 em? {1 g) of Body TSL Candilion [
SAR measured 2580 il inpul poveer 983 Wikg
SAR far namnal Body TSL paramatars normalized 1o W ] 30,7 Wilhg = 170 % [k=2) |
SAR averaged aver 10 em? (10 g) of Body TSL condian
SAR measuned PEO miW gt powear 531 Wiky
| BAR for nominal Body TSL pasameters nomalized to 1W 21,0 Wik = 16,5 5 (k=3)
Carticate Mo 01 S00Y2-8d002 F_ﬁ.pf'lﬁ Page 3ol 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiormed to feed poind 508 £ + dad j2
Ratum Loss ) -27.0d46

Antenna Parameters with Body TSL

Impadanaa, transfommed o faad poit 4650+ 560
Faturm Lioss -233 dB

General Antenna Parameters and Design

| Edectiical Delay [ane direclion) | 1.186 na

Adtar long term wea with T00W radiated power, anly a slight warming of fhe dipole near fhe feedpaint can be moasured.

The dipals is made of slandard sermingld cossdal cabie. The canter conductar of the feading line i directly connectad to the
sacand sim of tha dpoba. The artenna is thenalons shor-cincuilted for DG-signals. On some of the dipoles, amall end caps
ang acded tothe dipole ams in onder o improse matshing when loaded accarding o the posilien &= explained in the
“Measurament Conditiona® paragraph, The SAR dats are not affacted by this changa, The averall dipale length is stil
accarding 1o the Standand.

Ho excrssive force must be epplied 1o the dipale ames, besause thay might bend or the soldarad connecians naar the
feadpoint mey be demagad

Additional EUT Data

Manufacturad by SPEAG
Manulactured on Dacamber 17, 2002
Carfcata Mo DIS00V2S4027_bpriG Pege 4 al B
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DASYS Validation Report for Head TSL
Diate: 25,0200 6

Test Laboratory: SFEAG, Zurich, Switzer]and
DUT: Dipole 19460 MHz; Type: DI I; Serial: DIY0OV2 - SM: 54027
Comrmuamicalion System: LI 0 - W5 Frequency: 1900 MHz "
Medium parumeters need: fe 1900 MHz; o= 1.37 3/m: & = 40; p = 1000 kgfm”
Phantom section: Flai Section
Measurement Standard: DASYS (IEEE/EC/ANS] Ca3. [%9-2011)
DASY 52 Confipuration:

o Probe: EX30W4Y - SNTMO: ConvFig.2, 8.2, 8.2 Cahbrated: 31,12,2015:

o Sensor-Surfaces Vdmn (Mechanical Surface Deboction b

»  Blectronics: DAED Snolk]; Calibrated: 30122015

=+ Phamom: Flar Phanwom 5.0 (froorl; Type: QDOOOPS0A S, Serial; 100]

+ DASYSISLES{1258): SEMCAD X 14.6.01007372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (73757 Cube I
Measurement grid: de=5mm. dy=Smm. dz=3mm

Reeferznce Walue = 1069 Yim: Power Drift = 0.02 dB

Peak SAR {extrapolated) = 17.2 Wikg

SARC] g) =955 Wik SARC0 g} = 5.03 Wikg

Maximum value of SAR {measuied) = 14.5 Wike

(B = 14,3 Wikg = 11,55 dBWikg

Carificate Ma: D1 00VE-E58027_ApriE Fage 5ot E
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Drabe; 25.04. K016
Teat Laboratony: SPEAG, Zimich, Switzerland
DUT: Dipale 1900 MHz; Type: DIV 2; Serial: DTNV - SN; Sd027
Commumication System: LD O - CW; Freguency: 1900 MHz ;
Medium parameters wsed: F= 1900 MHz: o= 149 5/m; £ =52.9: p= |0 kg'm”

Phantom section: Flat Seclion
beasurement Standurd: DASYS [TEEETEC/ANST CO319-3011 )

DAEYSZ Configuration:
s Probe: EX3DVA « SNT3% ConvP(R.03, 803, 8.03): Calibrated: 31.12.20015;
»  Sensor-Surfece) dmm (Mechamical Surfore Detection )
«  Elecironics: DAEL Snd]; Calibeaied: 30012.2015
»  Phanom: Flut Phantom 5.0 (hack); Type: QDIOOPS0MAA; Serial; 1002
»  DASYSZ SLERM1Z58), SEMUAD X 14.6.10K7372)

Dipale Calibration for Body TissuePin=250 mW, d=10mm/Eoom Scan (Tx7x7 W Cobe (:
Mezsurement grid: dx=5mm. dy=3mim, de=5mm

Reference Value = 104.2 Vim; Power Deift = 002 dB

Peak SAR (extrapofated) = 17.2 Wiko

SARIT o) =983 Wikg; SAR(I0 g) = 521 Wikg

Max i valoe of SAR (measired) = 14,7 Wikg

-3.80
-¥.60
-11.40
-15.20

-19.00

0dB = 14.7 Wikg = 11.67 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
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Sehmid & Parinar

c Service subsso d'salonnage

Enoinearing AG e e aei
Trughaussirasse 43, B Furich, Switsesiano j"f{ﬁ:ﬁ; 5 wins Callbution Servica
il i
s rerbbed byt Swtss Accreciianon Samas (SAS) ficcreditation Wo,; SCS 0108

The Swizs Actreditatbon Service in one of the mgnatories ko the EA
Manilsteral Agrasmaend for the recognition of oalibeation cenfoales

Cieni S5G5-TW (Audan) Comttizate Mo- D2490V2-T2T_Apri6

|CALIBRATION CERTIFICATE |
|

| Doyt Daasaw2 - SNETEY

|
et i) O CAL-DE.vE

Calibration precedura for dipole validaticn kits abowa 700 MHz

Caltoration dain: HApril 18, 2016

Thia cabbration conlimale docwmsnts the Imcrabiieg 0 rabens sieedarde sfich Sl e physici) ot cf e il |55
Thi Feas. and 1ha LN with corftdancs probatiy ane ghen on (he folomng pages and = part of lhe cilcabs

Al snihrapchs e e compRireE in he clsean mhorsory IRcilly; s ITmise am peanae (22 + 315 and humidby = 7%

Caftwaion Eoulomeani aned (MATE ortical for colioraiion|

Primary Seandaris | i & Gl DM [CiifPstn Mo ) _Bcheckised Casbimiion
Perivin il MAF | SM:104TTE CE-Apr-16 (o 20 P02 beeng| Apr ¥
Pévimsr ganani NAP-Z01 ! SN 33 CE-Apr- 16 {No. Z17:020mE| Aape-17
Fower sanaor NAM-ZW1 | BN 1ERren CH-AQe 16 Mo, 29702280 Apr-17
FRalwmanca 20 o dfanurior SN B 20 -2 (Mo, 3P0 ApAT
T M mismaleh comis naton | BM: G472 F OE32T SE-Rpr-H (Mo, 20702 Agr-17
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| Posnd sanssi HFE BEE1A Ef WS IEEETT Or-Cet-118 (M. 2170 I Nenma chack: D16
1% gerarain &S SUT086 Bl TMIETS 15Jun-15 fin hese check Jurr15) n norEe chieck: G106
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He=e Fiimecdian Sgnanes
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Calibration Laboratory of

o LR, g Somoizerisshe Kallbrisenm
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Engineering AG Lt & o, c Servizio evizzeo di tareiling
Touok susstrasse 43, B004 Turfch. Swieonas L e o 6 mwiss Damben Sarues
Hhilii e
Ao by B Sriss oo linion Seveoy |S45| dsspuilimiien ja: SCE 0108

Thu Ewlas Acciecisation Bervlee & ons ol lhe algnileries o |ha EA
Wl i s oo i Fecog iz ol |

Glossary:

TEL fissua simulating liguid

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

Calibration is Performed Accarding to the Following Standards:

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

) 1EC 62200-1, “Procadure to measure the Specific Absorpton Fate (SAR) far hand-hakd
devices used in close praximity 1o the sar (frequancy range of 300 MHz 10 3 GHz)
Febru=ary 2005

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

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

Additional Documentation:
8] DASYAS System Handbook

Methods Applied and Inlerprotation of Paramoters:

= Moasurement Conditions; Further details are available Trom the Vabdation Reporl at the end
of the cerificate. All figurea stated ip the cerilicala are valid al the lreguancy Indlcated.

s Arntorra Paramelers with TSL The dipole i mounted with the spacer (o positien is feed
palnt exactly below the center marking of ihe fiat phantom sectian, with the arms orentad
parallel io the body axig.

« Faed Point impedance and Aefuin Loss: These parameters are measured with the dipole
posilonsd updar [he iguid lilled phantom, The impedance stated is transtormean from the
meazuemeant at ihe SMA connector to the feed point. The Returm Loss ensures low
refiected power, Mo uncertainty required

o Elzcirical Dafay; One-way delay belwean the SMA connector and the antenna fesd point,
e upisarainty recguined.

«  SAR megsured: SAR measured al the stated antenna npul power.

s B4R formalzed SAR as measured, nomalized fo an mpiet pawer of 1 W at the anlennz
CONNBCtoT

«  SAR for noming! TSL paramelars: The measured TSL parameters gre used to calcukale [ha
nominal SAR result.

[ The repored uncerainly of measurement is stated as the standard uncedainty of messuramant
mutiplled by the covarage factor k=2, whief for & norme| distribution cofresponds io a coverage
probability of approximatedy 95%:.

Cantificake Mol D2450V2.TE7_ApriE Bagn 3 gFd
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Measurement Conditions
DASY syatem confiquration, &8 far 88 not given on page 1.
DASY Vaersion DAEYSE WE2BE |
Extrapolation Advanced Extrapriation |
Phantom Mpdulr Fiat Phangom i
Distanca Dipola Cantar - TSL 10 mm wilh Spascer
Loom Scan Resolulion dx, dy, d2 = Siren
Freguency 2450 MHz +1 MHz
Head TSL parameters
Tha rDlH]WlHﬂ PEIETIB‘IBIE and EElEUE"_E_A':IE Wara E‘:IpiEl!.
| Temperalung Parmillivity Conduativity
MWaorninal Head TSL parameters 2.0°C .2 1.80 mhoim
Measured Head TSL parameters (220 +02)°C 40.0+8 % 153 mha'm £ 6%
Head TSL temperature change during test < 06 " ez
SAR result with Head TSL
SAR averaged over 1 cm?® {1 g) of Head TSL Gonditian
SAH maasured 250 i inpull power 128 Wikp
S4R for nominal Head TEL parametens narmakzed fo 1TW 510 Wikg =17.0 % (=2}
SaR sveraged over 10 cm?® (10 g) of Head TSL candilion
SAR massured 250 mW input power 5.92 Wikg
SaR for nomingl Head TSL paramaters rarmalized o 1W 23.7 Wikg = 16.5 e (k=2)
Body TSL parameters
The folowing parameters and crloulations were applied.
| Temperature Permittivity Conductivity
Mominal Body TSL parameiers 220G LRy 1.98 mbri
Meazured Body TSL parametars [2E0 & 0.2) "0 SET+E S 158 mhoim & & %
| Bady TSL temperature changs during les) <050 -
SAR result with Body TSL
SAR averaged over 1 om® (1 g} of Body T3L Condition
SAR measurad 50 i inpul powar 12.5 Wikg
SAF for nominal By TS5L paramelsrs nomalized o 1w 498 Wikg = 17.0 % (k=)
SAR averaged cver 10 em® {10 g} of Hody TSL candifion
SAR mossured 250 miW inprut pover 8.5 Wikg
SAR for nominal Body TEL paramelens: narmalized 1o 1W 23.3 Wikg = 16,5 %% (k=2)

Cartiticate Mao: CR2480V2-T27_Aprig Page 3ol B
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadancs, ranslormesd b lead point | ERA+ 200

Returm Logs | - P54 4B

Antenna Parameters with Body TSL

Impedance, Iranslanmed o leed paint B2 2+ 4.0 2

Aeturn Lass - 2549dB

General Antenna Parameters and Design

Elrctricar] Dedary (one directian) 1148 rs

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

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

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

Additional EUT Data

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

Test Laboratory: SPEAG, Zunch, Swirzerland
DUT: Dipole 2450 MHz; Type: D2450% 2; Serial: D2450V2 - SN; 727
Communication System: UTD 0 - CW; Frequency: 2450 MHz
Medium parameters used: = 2450 MHz: o = L83 Sim: =40 p= 1000 kg'm*
Phantons seetion: Flat Sectyon
Measurement Standard: DASYS (IEERAECTANST C63.19-201 1)
DASYS2 Configuration!

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

»  Sensor-Surbwce: |Ammm (Mechanical Swiface Detection )

»  BElectromics: DAES Sn6]; Calibrated: 300123015

o Phantem: Flar Phantom 500 froany;, Type: QDODMIPS0AA; Serial: 1001

+ DASYS2 525811258 SEMCAD X 14.6.00(7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (TxTxTWCube 0z
Measuremient gnd: dx=5mm, dy=Smm, de=5mm

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

Peuk SAR (extrapolated) = 25,7 Wike

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

Mlaximum valoe of SAR (measured) = 208 Wika

1000
“15.00

20,00

-25.00

OUB =208 Wikg= 1318 dBW/kg

Canificate Mo, D2450VE-TET_ApriG Page 5 of 8
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Impedance Measurement Plot for Head TSL
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SGE-TW (Auten)
CALIBRATION CERTIFICATE |

Eileni Ceriticats Mo: DEGHZV2-1023 Jan1B

Crtip DSGH2YZ - 8N: 1023
Caltsnsion proen dussls) Qo CAL-22 v2

Caffration procadure Mo dipoke validabon kits betwaorn 3-0 GH2
Golibratin b January 26, 2016
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Calibration Laboralory of ,xw;'h;_.-",wx_ :

Sehrmd & Bartrer | Survier zulame skl crege
Engineenng AG =k C asinin siimars 8 tarsliaes

FrugRimissaiae G, 00 Derlch SwissHaiin ‘{-'!-n'::.'.'--‘}. S s alliitminn Amvies

A il Py ® 0 S i decna linan) Sandca B4 aceresdimilon M| S05 0108

The Swigs Accrecsstinn Servics @ crm @ Hio wigniiecies w jhe B4

Fullilabaras Agr Fo e n al ceriilicning

Glossary:

TSL ligzue simulating lkuid

ConvF gansitivity in TSL ! NORM x v,z

A, not @pplicable or not measuered

Calibration s Perormed According 1o the Following Standards:

s} |EEE Sid 1528.2013, IEEE Racommended Prartice for Detarmining the Peak Spatizl-
Averaged Spacific Absompfion Rate (SAR) in the Human Head fom Wiralass
Communications Devices; Measuremen! Techniguas®, June 2013

o IEC B2208-2, *Procadure to delarmine the Specilic Absorption Rate (SAR) for wirdess
communicalion devices used I close proximity 1o the himan body (frequancy mnge of 30
WHE to & SHE)", March 2010

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied end Interpretation of Paramaters:

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

s Antenna Paramefers with TSL: Tha dipala & mounted with the apacer to postion iz laed
paoint exactly balow the cantér maming of tha fiat phaniom sactian, with tha arms ofentad
parallel lo the body dxis.

s Fuyod Point fmpedance and Aeium Loss! These paranieters are measured with the dipole
posifinned under the liquid (iked phantom. The Impedance stated & tranafamed from he
measurament al the SMA connector 1o the feed point, The Retum Lose ensures low
reilacied power. Mo uncertainty required,

v Electrical Delay; One-way delay batwesn he SMA connectar and the antenna fead poant,
Ma uneertainty requined.

& SAF megsured’ SAFR measumed at the stated anienna Nl gowern,

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

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

The reported Lncartaimly of maastrement is stated as he slandard uncertanty of messurement
rrmhiFﬁE:r by the coverage factor k=2, which for & normal disinbulion cofresponds b a coverags
probability of approdimataly 35%.

Caartifiteasd hd. DEEHEY2- 1023 o 18 Fegs 2ol 18
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Measurement Gonditions
DASY eysbem configuestien, as far &8 not ghven on pags 1.
DASY Wersion DASYs WIZB8
Extrapclation Aetvanced Exlrapalation
Phantom Madular Flat Pharmem VED
Distance Dipole Conter - TSL 10 men with Spacar

Zoom Scan Resalution

du, dy = 4.0mm, dz = 1.4 mm

Giraded Aatic = 1.4 (2 dimstion)

Frequenay

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

Head TSL parameters at 5200 MHz

The fellowing paramebars and calculations ware appliad,

Cerlificals Moo DSGEHzV2 1023 _Jan1é

ARBRPELDT T

Temparature Permittivity Conductivity
Mominal Head TSL parameters 2o 36.0 4.66 mho'm
Measured Head TSL parameters (22.0+0.2)°C 2% 451 mhafm = 6%
Head TSL temparature change during tost L -

SAR result with Head TSL at 5200 MHz

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

Paga Bal 15
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Head TSL parameters at 5300 MHz
Thix lolkawing paramsters and caleulalions wese applied

Temperature Parmittivity Conductivity
| Mominal Hard TSL paramatars 2200 Jo.8 4,78 mbadm
Measured Head TSL parsmelers (220 =02 "2 A1 =6% 480 mho/m £ 6 %
Head TSL temperalure change during test = 0.58°C -
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 cm® (1 g of Head TSL Condition
SAR measunad 100 mW Input power 803 Wikg
SAR lor nomiral Head TSL paramatars mioemalized b W TO.8 W/ kg = 18,8 % (k=2}
SAR averaged over 10 cm® (10 g) of Head TSL COnamon |
SAR measured 00 iV inpul posar FA3WkG \
HAR for nominal Head TSL parameters nomalized to 1W | 231 Wikg £ 19.5 % (k=2) |
Head TSL parameaters at 5600 MHz
Tha tollowing paramatars and calculations wana appliad,
Temparatura Parmittivity Conductivity
Neminal Hoad TSL paramatars 2200 5 5,07 mho'm
Measured Head TSL parameters (2200w 0,2} "5 T w6 % 4.90 mhaim » 8 % |
Head TEL temperature change during test = 0.5 "G - - |
SAR result with Head TSL at 5600 MHz
| SAR averaged ower 1 cm® (1 g) of Hiead TSL Condisian
SAR measwed 100 W input powar B3 Whkg
| SAR far mamingl Heed TSL parametans nomalized 1o 1W B2.6 Wiko £ 19.9 % (k=2]
EAR averaged aver 10 cm? (10 g) of Head TSL | carditien
SAR measured 100 MW inpul power 2.33 Wiy
ZaH for nominal Haad TSL paramatens reanmalipad 1o 1% 236 Wikig = 19.5 % (k=2) |
Cerlilicals Mo: DSEHZVE-1HE_Jdanl& Page 4 af 15

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
PRV RV A SRR B IR R OO - BB R D IR T -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 "% % #74* 2 ¥ F1 % 7 1§ 134 5%
AR EOLDF D F | t(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No. : E5/2016/B0002
Page: 120 of 130

Head TSL parameters at 5800 MHz
The fallwing peramaters and calculations wars appliad,

Temparatura Parmittivity Conduativity

Mominal Head TSL parameters oG Lx} 537 mhofm

Measumed Head TSL parameters (#2008 0 ECETT- 510 mhaim = 6%

Haad TSL temparalure chamngps during test =050 — —
SAR result with Head TSL at 5800 MHz

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

SHH_FH.‘-MUI'I}IEI 100 mW input power 7.78 Wikg

SAR for nomingl Hasd TSL perameatens nammaized to 1W T7.3 Wikg & 19,9 % (k=2)

SAR averaged over 10 erm® (10 g) of Head TSL condiion

SAR measuned 100 e I poseer 2.E2 Wiky

SaR far nominal Haad TSL parameters mormaleed o 1 22.0 Wikg 2 19.5 % (k=2)
Carfficata Mo DECHEVE-1023_Jan16 Pape 5 of 1B
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SAR meazured
SAH for nominal Bady TEL parameiens

1o i mpat possar

7.25 Wikg

normalized 2 19

71.8 Wileg + 19,9 % (k=2)

SAR averaged over 100em? {10 g) of Body TSL

conditicn

SAF massured V00 W input power 205 Wikg

5AR lor nomingl Body TSL parameters normalized fo TW 20.3 Wikg £ 19.5 % [k=2)
Body TSL parameters at 5300 MHz

Thi folawing parameders and calzulptions were applied,
Temperature Permittivity Candustivity

Mominal Bady TSL parameiers 220 eC Alg 542 mhaim

Measured Body TSL paramelers (22.0=02)C 46,9 & 6 560 mhoim £ 6%

Body TSL temperature change during fest < L5 °C — -
SAR result with Bedy TSL at 5300 MHz

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

SAR measned 100 mW input povwar 7.67 Wilkg

SAR o noeninal Body TEL param st naemalized to 1W 751 Wikg & 19.9 % (k=2)

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

SAR maasured 100 M input powar 214 Wil

S4HR for noménal Body TSL parsmeies nomnalized o W 1.2 Wikg £ 19.5 % (k=2) !

Page: 121 of 130
Body TSL parameters at 5200 MHz
Thie lalowing parametecs and calculations weee applied.
[ Temperaiure Permittivity Conductivity
Hominal Body TSL parameters 220G 49.0 5.30 mhadm
Measured Body TSL parameters [220 02 °C AT 1+ 6% EA¥ mho/m + 6 %
Body TSL temperature change during test = 0,550 - e
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm® {1 g} of Body TSL Cerditian

Cerificale Me: DEGHZV2-1023_Janie Paga B of 15
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Body TSL parameters at 5600 MHz
The lallewing paramealens and caloulations wens applad

Tempersiure Parmittiwity Conductivity

Nominal Body TSL parameters g e 4835 5.77 mhodm

Maasured Body TSL parametars (2.0 4 0.5 "0 A6+ 0 % 581 mibam = 6%

Baody TOL lemperalune change during tbst < 0.5"C —_ r=mr
SAR result with Body TSL at 5600 MHz

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

SAR massured 100 mW inpul powear 708 Wikg

SAR for nominal Body TEL parameiens nomnalized o 1W 8.3 Wikg £ 19.9 % (k=2)

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

SAR massured 100 i input poser 2.23 Wikyg

SAR for nominal Body TSL parameters norraized to W 22,1 Wik = 19.5 % (k=2)
Body TSL parameters at 5800 MHz

The following paramesars and ciloulatians weoe applied.
Temperature Permittivity |  Conductivity

Mominal Body TSL paramaters #2000 482 &.00 mho'm

Measured Bady TSL paramalens (220 0.2} "0 A6,0 0 G % 618 mho/m a 6%

Body TSL termperature change during test <05 "C —— —
SAR result with Body TSL at 5800 MHz

SAR aversged owar 1 cm? {1 g) of Body TSL Candition

SAR measured 100 MW Inpus power 7.53 Wikg

SAR for nominal Body TSL paramalarns . rormalized 1o 1 753 Wikg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL | candition

SAA measurad | 100 A ing pawie 2.13 Wikg

SAA for nominal Bagy TSL paramatars marmalized 1o 1% 27.1 Wikg = 19.5 % (k=2)
Cortificate Mo: DEGHZV2-1023_lan18 Fage 7 of 15
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Appendix (Additional assessments cutside the scope of SCS 0108)

Anmtenna Parameters with Head TSL at 5200 MHz

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

Antenna Parameters with Head T5L at 5300 MHz

Impedanca, rarstomed to faed poin ARG L 47
Faturn Loss -7 dE

Antenna Parameters with Head TSL at 5600 MHz

Impadanca, ransformed o feed poinl B45101- 1.4

Feturn Lass 26,3 dB

Antenna Parameters with Head TSL at 5800 MHz

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

Antenna Parameters with Body TSL at 5200 MHz

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

Antenna Parameters with Body TSL at 5300 MHz

|rr|'.|l!d:||'||:-ﬂ. transdommnad 10 faed pﬂll‘f. B0L9 £ - 240
Ratum Loss -31.602

Antenna Parameters with Body TSL at 5800 MHz

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

Impedanos, iranslamed 1o feed point | 564 01+ 2.4 0
Heturn Loss - F1.8 dB
General Antenna Parameters and Design
| Elactrical Dalay (one dinection) | 1.188 ne

Alter long lerm use wifh 100W rediated paver, only a slight warming of tha dipola near tha feedpoint can be messured,

The dipole s made of standard semirigid coaxial cable. The cenler conductor of the leeding ne is direclly connecled Lo the
second amm of the dipcka, The antenna is tharafara shor-cirouiled for DC-Signals. On Same of the digales, small end caps
are added 1o the dipale ams in order o improve maiching whan loadad acconding to the posiion as explained in tha
“Mieasurament Conditions" paragraph. The SAR dala are nol allechsd by tis chanpa, The overall dpshe leng e atill
accarding te fhe Siandard,

Mo excossive force must ba appliad io the dipoke ams, because thay might bend ar the soldered connections near the
feadpaint may be demaged

Additional EUT Data

Marufactured by SPEAG
Manufachured on Felruary 05, 2004
Corificate Moo DEEH:2-1023_Jan18 Paga S of 156
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DASYS Validation Report for Head TSL

Date: 26.01.2016
Test Laboratory: SFEAG, Furich, Swilzerland

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

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

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

Phantom section: Fliat Sectiodn

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

DABYS2 Configuration:

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

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

« Elecronics: DAF4 Sn601; Calibrated: 30122015

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

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

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

Peak 3AR (extrapolmed) = 28,1 Wikg

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

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

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

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

Peak SAR (extrapolated) = 2000 Wikg

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

blairmum value of SAR (measured) = 18.7 Wikg

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

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

Pk SAR (extrapolated) = 32.6 Wikg

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

Maximum valwe of SAR (measured) = 19.8 Wik
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Dipole Calibration for Head Tissue/Pin=10mW, dist=10mm, f=5500 MHzFoom Scan,
dist=1.4mm (Ex8x7 W Cube 0: Measurement grid: de=dmm, dy=4mm, dz=1.4mm

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

Peak SAR (extrapolated) = 3100 Wikg

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

Maximum value of SAR (measured) = 153 Wikg

-15.00

-20.00

25.00

0 dB = 15.8 Wike = 12.74 dBW kg
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Impedance Measurement Flol for Head TSL
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DASYS Validation Report for Body TSL

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

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

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

Phantom section: Flat Section

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

DASYSE Configuration:

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

«  Sensor-Sucface: 1dmm (Mechanical Surface Detection)

s Electronics: DAE4 Sn601; Calibrated: 30.12.2043

= Phantom: Flat Phantom 5,0 (back); Type: QDOO0PI0AA; Serial: 1002
o DASYSD S2RR(1258) SEMCAD X 146 1007372}

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

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

Peuk SAR (extrapolated) = 27.1 Wikg

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

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

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

Reference Value = 6743 Vim; Power Diifi = 0.02 dB

Peak SAR (extrapolated) = 29,1 Wikg

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

Maximum valoe of SAR (measured) = 17.7 Wikg

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

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

Peak SAR (exirapolated) = 32.6 Wikg

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

Mlaxionum value of SAR {measured) = 15,1 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHzZoom Scan,
dist=1.4mm (8x8xTWCabe 0 Measurement grid: du=dmm, dy=4mm, dz=14mm

Reference Value = 65.76 Vim, Power Drift = 0002 dB

Peak SAR (extrapoluied) = 33.0 Wikg

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

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

a
=3

-6.00

-i0.0@

-15.00

-20.00

-25.00

0dB = 15.5 Wikg = 12.67 dBW/kg
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Impedance Measurement Plot for Body TSL
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