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SAR TEST REPORT

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

Equipment Under Test AL9S

Marketing Name Klic K4 Smartphone

Brand Name Kalley

Model No. K4-02 4G

Company Name Quanta Computer Inc.

Company Address 188, Wen Hwa 2nd Rd., Guishan Dist., Tao Yuan City 33377,
Taiwan

Standards IEEE/ANSIC95.1,C95.3,IEEE1528,

KDB447498D01v05r02,KDB941225D01v03,
KDB941225D05v02r03,KDB941225D06v02,KDB865664D01
v01r04, KDB865664D02v01r01, KDB648474D04v01r02.

FCCID HFS-K4-024G

Date of Receipt Jul. 14, 2015

Date of Test(s) Jul. 22, 2015 ~ Jul. 30, 2015
Date of Issue Aug. 28, 2015

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

This report details the results of the testing carried out on one samples, 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

Sr. Engineer Supervisor
~ h : '] -
K gin Lot Vel Wivang
\
Kevin Li < Ricky Huang v
Date: Aug. 28, 2015 Date: Aug. 28, 2015

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.
FR2ERVE R - L"“ﬁ#ﬁ%ﬁf‘»‘@?ﬁﬁﬂ%ﬂ/@[ﬁﬁ FIf [ﬁlﬁﬁi%[ﬁﬁ@ fﬁ\’%’f‘)O e iﬁiflﬂ’@i i 'HJ?}E‘!E:”H’ ) Hﬁﬂ\'ﬁvﬁi%& °

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm .
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

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

prosecuted to the fullest extent of the law.

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#7#* # 7 % % #7# A £ B % 7 1§ 134 52

SAMREPHERRT DT | 1(886-2) 2299-3279 f (886-2) 2298-0488 WWWw.tw.sgs.com
Member of SGS Group



Version

Report No. : E5/2015/70021A-02
Page: 2 of 97

Report Number

Revision

Description

Issue Date

E5/2015/70021A-02

00

Initial Version

Aug. 20, 2015

E5/2015/70021A-02

01

1% modification

Aug. 21, 2015

E5/2015/70021A-02

02

2" modification

Aug. 28, 2015

This test report contains a reference to the previous version test report that it

replaces.
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory
No0.134, Wu Kung Road, New Taipei Industrial Park

Wouku District, New Taipei City, Taiwan

Tel +886-2-2299-3279

Fax +886-2-2298-0488

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

1.2 Details of Applicant

Company Name Quanta Computer Inc.
Company Address _}_gﬁ\,,avglen Hwa 2nd Rd., Guishan Dist., Tao Yuan City 33377,
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EUT Name AL9S

Marketing Name Klic K4 Smartphone
Brand Name Kalley

Model No. K4-02 4G

IMEI Code

357264049401038

FCCID

HFS-K4-024G

Mode of Operation

XIWCDMA [X]JHSDPA XJHSUPA

XHSPA+ [XIDC-HSDPA

XILTE FDD

Duty Cycle

WCDMA

LTE

TX Frequency Range
(MHz)

WCDMA Band Il 1852.4

— 1907.6

LTE FDD Band IV 1710

— 1755

LTE FDD Band VII 2500

— 2570

Channel Number
(ARFCN).

WCDMA Band Il 9262

— 9538

LTE FDD Band IV 19957

— 20393

LTE FDD Band VIi 20775

— 21425
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Max. SAR (1 g) (Unit: W/KQ)
Mode Band Measured|Reported| Position / Channel
[ ]Left XRight
WCDMA Band Il 0.257 | 0.265 |X]Cheek [ ]Tilt
9262  Channel
[ ]Left XRight
Head LTE FDD Band IV 0.250 0.267 |XICheek [ ]Tilt
20300 Channel
XLeft [ IRight
LTE FDD Band VI 0.439 0.447 |XICheek [ ]Tilt
21100 Channel
Max. SAR (1 g) (Unit: W/KQ)
Mode Band Measured|Reported| Position / Channel
[ JFront [X|Back
WCDMA Band Il 0589 | 0608 |—Bottom LIRight
[ JLeft
9262 Channel
XJFront [ |Back
Hotspot LTEFDD Band IV | 0506 | 0541 |Botom [IRight
mode [ JLeft
20300 Channel
[ JFront [X]Back
LTEFDDBand IV | 1.100 | 157 |=Bottom LIRight
[ JLeft
20850 Channel
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#. WCDMA Band Il / HSDPA / HSUPA/ HSPA+/DC-HSDPA_conducted power table:

Max.
Rated HSDPA mode AV(dBm) HSUPA mode AV(dBm) HSPA+ mode AV(dBm) DC-HSDPA mode AV(dBm)
AVG. Rel99
Band CH Power + AV(dBm)
Toll\g?:ﬁce SUB-1 | SUB-2 | SUB-3 | SUB-4 | SUB-1 | SUB-2 | SUB-3 | SUB-4 | SUB-5 | SUB-1 | SUB-2 | SUB-3 | SUB-4 | SUB-5 | SUB-1 | SUB-2 [ SUB-3 | SUB-4
(dBm)
WCDMA 9262 235 23.36 [22.18 | 22.09 |21.69 |21.74 [23.32 |21.38 | 21.36 |21.43 [21.48 |23.13 |21.19 |22.17 |21.24 |22.99 | 23.26 |21.27 |21.21 |[21.24
Band Il 9400 235 23.22 [22.06 |21.91 |21.60 |21.64 [23.15 |21.23 |21.21 |21.29 (21.42 |23.05 |21.13 |22.11 [21.19 |22.88 | 23.09 | 21.22 [21.07 |21.19
9538 235 23.18 [21.99 |21.85|21.81 |21.87 [23.10 |21.14 |21.18 |21.22 [21.37 |23.26 |21.30 |22.34 |21.38 |23.15 | 23.09 | 21.10 |21.02 [ 21.11

HSDPA
: Ba Bus CM (dB) MPR (dB)
SUB-TEST | B Pa | s | PPd | (Notel, Note 2) (Note 3) (Note 3)
1 2015 | 1515 | 64 | 2/15 4/15 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 15 05
4 15/15 | 4/15 64 15/4 30/15 15 05
HSUPA
CM | MPR | AG
Bed
(dB) | (dB) | Index
SUB-TEST| B. | B P B/ Prs Bec | (Note 5) fol ||t E-TFCI
(SF) (Notel) (SF) | (Codes) | (Note | (Note | (Note
(Note 6)
2 | 2) | 8
1 11/15|15/15 | 64 |11/15| 22/15 |209/225 |1309/225| 4 1 10 |00 | 20 | 75
2 6/15 |15/15| 64 | 6/15 | 12/15 | 12115 | 94175 | 4 1 30 | 20 | 12 | 67
Beal:
47/15 | 4
3 15/15 | 9/15 | 64 | 15/9 | 3015 | 3015 | o7 | 2 20 | 10| 15 | 92
ed&-
47/15
4 2115 |15/15| 64 | 2115 | 4/15 | 2115 | 56/75 | 4 1 30 [ 20| 17 | 71
15/15|15/15| 64 |15/15| 30/15 | 24/15 | 134/15 | 4 1 10 | 00 | 21 | 81
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LTE FDD Band IV / Band VIl power table:
FDD Band 4
Target
. . Frequency Conducted Power + MPR
BW(Mhz) | Modulation | RB Size | RB Offset (MH2) Channel power (dBm) Max. Allowed per
Tolerance | 3GPP(dB)
(dBm)

1720 20050 22.68 23 0

0 1732.5 20175 22.69 23 0

1745 20300 22.71 23 0

1720 20050 22.59 23 0

1RB 50 1732.5 20175 22.56 23 0

1745 20300 22.60 23 0

1720 20050 22.54 23 0

99 1732.5 20175 22.61 23 0

1745 20300 22.58 23 0
1720 20050 21.68 22 0-1
QPSK 0 1732.5 20175 21.72 22 0-1
1745 20300 21.80 22 0-1
1720 20050 21.67 22 0-1
50 RB 25 17325 20175 21.78 22 0-1
1745 20300 21.79 22 0-1
1720 20050 21.65 22 0-1
50 1732.5 20175 21.75 22 0-1
1745 20300 21.83 22 0-1
1720 20050 21.69 22 0-1
100RB 1732.5 20175 21.73 22 0-1
20 1745 20300 21.81 22 0-1
1720 20050 21.43 22 0-1
0 1732.5 20175 21.28 22 0-1
1745 20300 21.53 22 0-1
1720 20050 21.54 22 0-1
1RB 50 1732.5 20175 21.58 22 0-1
1745 20300 21.72 22 0-1
1720 20050 21.48 22 0-1
99 1732.5 20175 21.80 22 0-1
1745 20300 21.90 22 0-1
1720 20050 20.77 21 0-2
16-QAM 0 1732.5 20175 20.76 21 0-2
1745 20300 20.83 21 0-2
1720 20050 20.77 21 0-2
50 RB 25 1732.5 20175 20.72 21 0-2
1745 20300 20.85 21 0-2
1720 20050 20.69 21 0-2
50 1732.5 20175 20.85 21 0-2
1745 20300 20.86 21 0-2
1720 20050 20.85 21 0-2
100RB 1732.5 20175 20.77 21 0-2
1745 20300 20.89 21 0-2

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.
FR2ERVE R - L"“ﬁ#ﬁ%ﬁf‘»‘@?ﬁﬁﬂ%ﬁgﬂ/@[ﬁﬁ FIf WJF%L%W@ fﬁ\’%’f‘)O e iﬁiflﬂ’@fi i 'HJ?}E‘I?H’ ) }Vﬁﬁ\'ﬁv}”@%& °

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

SABRHPHRNF A

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/37# # 1 %%

t (886-2) 2299-3279

f (886-2) 2298-0488

www.tw.sgs.com
Member of SGS Group

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

AT AF PRI 1B 13450



Report No. : E5/2015/70021A-02

Page: 9 of 97
FDD Band 4
Target
. . Frequency Conducted Power + MPR
BW(Mhz) | Modulation | RB Size | RB Offset (MH2) Channel power (dBm) Max. Allowed per
Tolerance | 3GPP(dB)
(dBm)

1717.5 20025 22.62 23 0

0 1732.5 20175 22.65 23 0

1747.5 20325 22.66 23 0

17175 20025 22.63 23 0

1RB 36 1732.5 20175 22.69 23 0

1747.5 20325 22.60 23 0

1717.5 20025 22.65 23 0

74 17325 20175 22.53 23 0

1747.5 20325 22.69 23 0
1717.5 20025 21.59 22 0-1
QPSK 0 1732.5 20175 21.70 22 0-1
1747.5 20325 21.75 22 0-1
1717.5 20025 21.56 22 0-1
36 RB 18 17325 20175 21.74 22 0-1
1747.5 20325 21.68 22 0-1
1717.5 20025 21.63 22 0-1
37 1732.5 20175 21.66 22 0-1
1747.5 20325 21.77 22 0-1
1717.5 20025 21.66 22 0-1
75RB 1732.5 20175 21.71 22 0-1
15 1747.5 20325 21.82 22 0-1
1717.5 20025 21.33 22 0-1
0 1732.5 20175 21.63 22 0-1
1747.5 20325 21.57 22 0-1
1717.5 20025 21.33 22 0-1
1RB 36 1732.5 20175 21.47 22 0-1
1747.5 20325 21.72 22 0-1
17175 20025 21.35 22 0-1
74 1732.5 20175 21.55 22 0-1
1747.5 20325 21.50 22 0-1
17175 20025 20.65 21 0-2
16-QAM 0 1732.5 20175 20.71 21 0-2
1747.5 20325 20.75 21 0-2
17175 20025 20.63 21 0-2
36 RB 18 17325 20175 20.84 21 0-2
1747.5 20325 20.72 21 0-2
1717.5 20025 20.62 21 0-2
37 1732.5 20175 20.70 21 0-2
1747.5 20325 20.82 21 0-2
1717.5 20025 20.68 21 0-2
75RB 1732.5 20175 20.75 21 0-2
1747.5 20325 20.88 21 0-2
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FDD Band 4
Target
. . Frequency Conducted Power + MPR
BW(Mhz) | Modulation | RB Size | RB Offset (MH2) Channel power (dBm) Max. Allowed per
Tolerance | 3GPP(dB)
(dBm)

1715 20000 22.56 23 0

0 1732.5 20175 22.66 23 0

1750 20350 22.56 23 0

1715 20000 22.53 23 0

1RB 25 1732.5 20175 22.66 23 0

1750 20350 22.54 23 0

1715 20000 22.53 23 0

49 17325 20175 22.48 23 0

1750 20350 22.69 23 0
1715 20000 21.55 22 0-1
QPSK 0 1732.5 20175 21.60 22 0-1
1750 20350 21.60 22 0-1
1715 20000 21.57 22 0-1
25 RB 12 1732.5 20175 21.62 22 0-1
1750 20350 21.67 22 0-1
1715 20000 21.59 22 0-1
25 1732.5 20175 21.66 22 0-1
1750 20350 21.68 22 0-1
1715 20000 21.57 22 0-1
50RB 1732.5 20175 21.70 22 0-1
10 1750 20350 21.74 22 0-1
1715 20000 21.20 22 0-1
0 1732.5 20175 21.82 22 0-1
1750 20350 21.78 22 0-1
1715 20000 21.42 22 0-1
1RB 25 1732.5 20175 21.49 22 0-1
1750 20350 21.67 22 0-1
1715 20000 21.41 22 0-1
49 1732.5 20175 21.41 22 0-1
1750 20350 21.36 22 0-1
1715 20000 20.63 21 0-2
16-QAM 0 1732.5 20175 20.73 21 0-2
1750 20350 20.72 21 0-2
1715 20000 20.60 21 0-2
25 RB 12 1732.5 20175 20.78 21 0-2
1750 20350 20.85 21 0-2
1715 20000 20.69 21 0-2
25 1732.5 20175 20.70 21 0-2
1750 20350 20.90 21 0-2
1715 20000 20.66 21 0-2
50RB 1732.5 20175 20.69 21 0-2
1750 20350 20.87 21 0-2
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FDD Band 4
Target
. . Frequency Conducted Power + MPR
BW(Mhz) | Modulation | RB Size | RB Offset (MH2) Channel power (dBm) Max. Allowed per
Tolerance | 3GPP(dB)
(dBm)

17125 19975 22.48 23 0

0 1732.5 20175 22.50 23 0

1752.5 20375 22.55 23 0

17125 19975 22.39 23 0

1RB 12 1732.5 20175 22.52 23 0

1752.5 20375 22.48 23 0

17125 19975 22.29 23 0

24 17325 20175 22.52 23 0

1752.5 20375 22.62 23 0
17125 19975 21.27 22 0-1
QPSK 0 1732.5 20175 21.59 22 0-1
1752.5 20375 21.69 22 0-1
1712.5 19975 21.38 22 0-1
12 RB 6 1732.5 20175 21.55 22 0-1
1752.5 20375 21.60 22 0-1
1712.5 19975 21.33 22 0-1
13 1732.5 20175 21.51 22 0-1
1752.5 20375 21.62 22 0-1
1712.5 19975 21.34 22 0-1
25RB 1732.5 20175 21.56 22 0-1
5 1752.5 20375 21.53 22 0-1
1712.5 19975 20.95 22 0-1
0 1732.5 20175 21.27 22 0-1
1752.5 20375 21.18 22 0-1
1712.5 19975 21.54 22 0-1
1RB 12 1732.5 20175 21.62 22 0-1
1752.5 20375 21.42 22 0-1
17125 19975 21.26 22 0-1
24 1732.5 20175 21.33 22 0-1
1752.5 20375 21.57 22 0-1
17125 19975 20.48 21 0-2
16-QAM 0 1732.5 20175 20.51 21 0-2
1752.5 20375 20.59 21 0-2
17125 19975 20.41 21 0-2
12 RB 6 1732.5 20175 20.44 21 0-2
1752.5 20375 20.62 21 0-2
17125 19975 20.42 21 0-2
13 1732.5 20175 20.69 21 0-2
1752.5 20375 20.67 21 0-2
1712.5 19975 20.51 21 0-2
25RB 1732.5 20175 20.56 21 0-2
1752.5 20375 20.55 21 0-2
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FDD Band 4
Target
. . Frequency Conducted Power + MPR
BW(Mhz) | Modulation | RB Size | RB Offset (MH2) Channel power (dBm) Max. Allowed per
Tolerance | 3GPP(dB)
(dBm)

17115 19965 22.47 23 0

0 1732.5 20175 22.49 23 0

1753.5 20385 22.60 23 0

17115 19965 22.49 23 0

1RB 7 1732.5 20175 22.38 23 0

1753.5 20385 22.47 23 0

17115 19965 22.38 23 0

14 17325 20175 22.59 23 0

1753.5 20385 22.56 23 0
17115 19965 21.30 22 0-1
QPSK 0 1732.5 20175 21.50 22 0-1
1753.5 20385 21.69 22 0-1
1711.5 19965 21.30 22 0-1
8 RB 4 1732.5 20175 21.40 22 0-1
1753.5 20385 21.49 22 0-1
1711.5 19965 21.31 22 0-1
7 1732.5 20175 21.48 22 0-1
1753.5 20385 21.49 22 0-1
1711.5 19965 21.46 22 0-1
15RB 1732.5 20175 21.35 22 0-1
3 1753.5 20385 21.56 22 0-1
1711.5 19965 21.68 22 0-1
0 1732.5 20175 21.60 22 0-1
1753.5 20385 21.81 22 0-1
1711.5 19965 21.53 22 0-1
1RB 7 1732.5 20175 21.32 22 0-1
1753.5 20385 21.01 22 0-1
17115 19965 21.19 22 0-1
14 1732.5 20175 21.59 22 0-1
1753.5 20385 21.53 22 0-1
17115 19965 20.42 21 0-2
16-QAM 0 1732.5 20175 20.58 21 0-2
1753.5 20385 20.69 21 0-2
17115 19965 20.36 21 0-2
8 RB 4 1732.5 20175 20.74 21 0-2
1753.5 20385 20.66 21 0-2
17115 19965 20.49 21 0-2
7 1732.5 20175 20.62 21 0-2
1753.5 20385 20.52 21 0-2
1711.5 19965 20.25 21 0-2
15RB 1732.5 20175 20.51 21 0-2
1753.5 20385 20.61 21 0-2
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FDD Band 4
Target
. . Frequency Conducted Power + MPR
BW(Mhz) | Modulation | RB Size | RB Offset (MH2) Channel power (dBm) Max. Allowed per
Tolerance | 3GPP(dB)
(dBm)

1710.7 19957 22.36 23 0

0 1732.5 20175 22.47 23 0

1754.3 20393 22.47 23 0

1710.7 19957 22.25 23 0

1RB 2 1732.5 20175 22.30 23 0

1754.3 20393 22.32 23 0

1710.7 19957 22.25 23 0

5 17325 20175 22.39 23 0

1754.3 20393 22.44 23 0
1710.7 19957 21.35 22 0-1
QPSK 0 1732.5 20175 21.48 22 0-1
1754.3 20393 21.52 22 0-1
1710.7 19957 21.27 22 0-1
3RB 2 1732.5 20175 21.52 22 0-1
1754.3 20393 21.46 22 0-1
1710.7 19957 21.26 22 0-1
3 1732.5 20175 21.46 22 0-1
1754.3 20393 21.44 22 0-1
1710.7 19957 21.36 22 0-1
6RB 1732.5 20175 21.38 22 0-1
14 1754.3 20393 21.49 22 0-1
1710.7 19957 21.11 22 0-1
0 1732.5 20175 21.15 22 0-1
1754.3 20393 21.34 22 0-1
1710.7 19957 21.44 22 0-1
1RB 2 1732.5 20175 21.58 22 0-1
1754.3 20393 21.35 22 0-1
1710.7 19957 21.09 22 0-1
5 1732.5 20175 21.34 22 0-1
1754.3 20393 21.60 22 0-1
1710.7 19957 20.30 21 0-2
16-QAM 0 1732.5 20175 20.37 21 0-2
1754.3 20393 20.58 21 0-2
1710.7 19957 20.27 21 0-2
3RB 2 1732.5 20175 20.18 21 0-2
1754.3 20393 20.40 21 0-2
1710.7 19957 20.31 21 0-2
3 1732.5 20175 20.25 21 0-2
1754.3 20393 20.35 21 0-2
1710.7 19957 20.35 21 0-2
6RB 1732.5 20175 20.32 21 0-2
1754.3 20393 20.41 21 0-2
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FDD Band 7
Target
. . Frequency Conducted Power + MPR
BW(Mhz) | Modulation | RB Size | RB Offset (MH2) Channel power (dBm) Max. Allowed per
Tolerance | 3GPP(dB)
(dBm)

2510 20850 21.88 23 0

0 2535 21100 22.83 23 0

2560 21350 22.44 23 0

2510 20850 22.11 23 0

1RB 50 2535 21100 22.92 23 0

2560 21350 22.54 23 0

2510 20850 22.42 23 0

99 2535 21100 22.90 23 0

2560 21350 22.41 23 0
2510 20850 20.87 22 0-1
QPSK 0 2535 21100 22.00 22 0-1
2560 21350 21.53 22 0-1
2510 20850 21.12 22 0-1
50 RB 25 2535 21100 21.97 22 0-1
2560 21350 21.45 22 0-1
2510 20850 21.35 22 0-1
50 2535 21100 21.96 22 0-1
2560 21350 21.63 22 0-1
2510 20850 21.11 22 0-1
100RB 2535 21100 21.98 22 0-1
20 2560 21350 21.44 22 0-1
2510 20850 20.27 22 0-1
0 2535 21100 21.96 22 0-1
2560 21350 21.22 22 0-1
2510 20850 20.58 22 0-1
1RB 50 2535 21100 21.76 22 0-1
2560 21350 21.18 22 0-1
2510 20850 21.08 22 0-1
99 2535 21100 21.97 22 0-1
2560 21350 21.45 22 0-1
2510 20850 19.84 21 0-2
16-QAM 0 2535 21100 20.93 21 0-2
2560 21350 20.53 21 0-2
2510 20850 20.14 21 0-2
50 RB 25 2535 21100 20.92 21 0-2
2560 21350 20.49 21 0-2
2510 20850 20.38 21 0-2
50 2535 21100 20.90 21 0-2
2560 21350 20.43 21 0-2
2510 20850 20.08 21 0-2
100RB 2535 21100 20.94 21 0-2
2560 21350 20.55 21 0-2
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FDD Band 7
Target
. . Frequency Conducted Power + MPR
BW(Mhz) | Modulation | RB Size | RB Offset (MH2) Channel power (dBm) Max. Allowed per
Tolerance | 3GPP(dB)
(dBm)

2507.5 20825 22.04 23 0

0 2535 21100 22.73 23 0

2562.5 21375 22.31 23 0

2507.5 20825 22.01 23 0

1RB 36 2535 21100 22.87 23 0

2562.5 21375 22.41 23 0

2507.5 20825 22.24 23 0

74 2535 21100 22.85 23 0

2562.5 21375 22.76 23 0
2507.5 20825 20.95 22 0-1
QPSK 0 2535 21100 21.85 22 0-1
2562.5 21375 21.57 22 0-1
2507.5 20825 21.14 22 0-1
36 RB 18 2535 21100 21.96 22 0-1
2562.5 21375 21.47 22 0-1
2507.5 20825 21.39 22 0-1
37 2535 21100 21.94 22 0-1
2562.5 21375 21.44 22 0-1
2507.5 20825 21.14 22 0-1
75RB 2535 21100 21.92 22 0-1
15 2562.5 21375 21.52 22 0-1
2507.5 20825 21.00 22 0-1
0 2535 21100 21.97 22 0-1
2562.5 21375 21.67 22 0-1
2507.5 20825 21.19 22 0-1
1RB 36 2535 21100 21.82 22 0-1
2562.5 21375 21.72 22 0-1
2507.5 20825 21.82 22 0-1
74 2535 21100 21.97 22 0-1
2562.5 21375 21.31 22 0-1
2507.5 20825 20.00 21 0-2
16-QAM 0 2535 21100 20.98 21 0-2
2562.5 21375 20.47 21 0-2
2507.5 20825 20.11 21 0-2
36 RB 18 2535 21100 21.00 21 0-2
2562.5 21375 20.46 21 0-2
2507.5 20825 20.33 21 0-2
37 2535 21100 20.98 21 0-2
2562.5 21375 20.39 21 0-2
2507.5 20825 20.19 21 0-2
75RB 2535 21100 20.91 21 0-2
2562.5 21375 20.52 21 0-2
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FDD Band 7
Target
. . Frequency Conducted Power + MPR
BW(Mhz) | Modulation | RB Size | RB Offset (MH2) Channel power (dBm) Max. Allowed per
Tolerance | 3GPP(dB)
(dBm)

2505 20800 21.82 23 0

0 2535 21100 22.85 23 0

2565 21400 22.38 23 0

2505 20800 21.80 23 0

1RB 25 2535 21100 22.83 23 0

2565 21400 22.30 23 0

2505 20800 22.03 23 0

49 2535 21100 22.87 23 0

2565 21400 22.34 23 0
2505 20800 20.89 22 0-1
QPSK 0 2535 21100 21.96 22 0-1
2565 21400 21.50 22 0-1
2505 20800 20.96 22 0-1
25 RB 12 2535 21100 21.94 22 0-1
2565 21400 21.41 22 0-1
2505 20800 21.03 22 0-1
25 2535 21100 21.92 22 0-1
2565 21400 21.43 22 0-1
2505 20800 20.87 22 0-1
50RB 2535 21100 21.91 22 0-1
10 2565 21400 21.29 22 0-1
2505 20800 20.73 22 0-1
0 2535 21100 21.84 22 0-1
2565 21400 21.26 22 0-1
2505 20800 20.94 22 0-1
1RB 25 2535 21100 21.99 22 0-1
2565 21400 21.33 22 0-1
2505 20800 20.97 22 0-1
49 2535 21100 21.96 22 0-1
2565 21400 21.18 22 0-1
2505 20800 19.94 21 0-2
16-QAM 0 2535 21100 20.98 21 0-2
2565 21400 20.53 21 0-2
2505 20800 20.12 21 0-2
25 RB 12 2535 21100 20.99 21 0-2
2565 21400 20.52 21 0-2
2505 20800 20.32 21 0-2
25 2535 21100 20.97 21 0-2
2565 21400 20.47 21 0-2
2505 20800 20.08 21 0-2
50RB 2535 21100 20.97 21 0-2
2565 21400 20.42 21 0-2
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FDD Band 7
Target
. . Frequency Conducted Power + MPR
BW(Mhz) | Modulation | RB Size | RB Offset (MH2) Channel power (dBm) Max. Allowed per
Tolerance | 3GPP(dB)
(dBm)

2502.5 20775 22.02 23 0

0 2535 21100 22.81 23 0

2567.5 21425 22.35 23 0

2502.5 20775 21.67 23 0

1RB 12 2535 21100 22.87 23 0

2567.5 21425 22.27 23 0

2502.5 20775 22.45 23 0

24 2535 21100 22.88 23 0

2567.5 21425 22.66 23 0
2502.5 20775 20.97 22 0-1
QPSK 0 2535 21100 22.07 22 0-1
2567.5 21425 21.47 22 0-1
2502.5 20775 20.96 22 0-1
12 RB 6 2535 21100 21.97 22 0-1
2567.5 21425 21.42 22 0-1
2502.5 20775 20.97 22 0-1
13 2535 21100 21.89 22 0-1
2567.5 21425 21.32 22 0-1
2502.5 20775 20.89 22 0-1
25RB 2535 21100 21.97 22 0-1
5 2567.5 21425 21.40 22 0-1
2502.5 20775 20.67 22 0-1
0 2535 21100 21.88 22 0-1
2567.5 21425 21.01 22 0-1
2502.5 20775 20.71 22 0-1
1RB 12 2535 21100 21.96 22 0-1
2567.5 21425 21.51 22 0-1
2502.5 20775 21.02 22 0-1
24 2535 21100 21.99 22 0-1
2567.5 21425 21.20 22 0-1
2502.5 20775 20.10 21 0-2
16-QAM 0 2535 21100 20.97 21 0-2
2567.5 21425 20.42 21 0-2
2502.5 20775 19.99 21 0-2
12 RB 6 2535 21100 20.96 21 0-2
2567.5 21425 20.38 21 0-2
2502.5 20775 20.11 21 0-2
13 2535 21100 20.98 21 0-2
2567.5 21425 20.22 21 0-2
2502.5 20775 20.04 21 0-2
25RB 2535 21100 20.95 21 0-2
2567.5 21425 20.44 21 0-2
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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 (R&S CMU200 and
Antrisu 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.

Testing head SAR for all bands with Left Tilt /Left Cheek/Right Tilt/Right Cheek

conditions.

Testing body-worn SAR for WCDMA B2/LTE B4/7(15mm) is not required since the

more conservative configuration with a smaller separation distance(hotspot

mode_10mm) was tested for the overlapping SAR configurations.(WCDMA/LTE)

Testing hotspot mode SAR by separating the EUT and the phantom 10mm

distance.

#. The SAR testing for portable devices with wireless router capability is refered as
test guidance of KDB 941225D06v02 (SAR Evaluation Procedures for Portable
Devices with Wireless Router Capabilities).

#. The following procedures are applicable when the overall device length and width
are 29 cm x 5 cm respectively. A test separation of 10 mm is required. SAR must
be measured for all sides and surfaces with a transmitting antenna located within
25 mm from that surface or edge, for the data modes, wireless technologies and
frequency bands supporting hotspot mode.
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Test configurations for WCDMA B2/LTE B4:
(1) Front side
(2) Back side
(3) Top side.(WWAN antenna to edge distance >25mm_ No SAR measurement is
necessary for this configuration)
(4) Bottom side.
(5) Right side.
(6) Left side.

Test configurations for LTE B7:

(1) Front side

(2) Back side

(3) Top side.

(4) Bottom side. (WWAN antenna to edge distance >25mm_ No SAR
measurement is necessary for this configuration)

(5) Right side.

(6) Left side. (WWAN antenna to edge distance >25mm_ No SAR measurement is
necessary for this configuration)

7. Since the overall diagonal dimension > 16cm, so the phablet procedure in
KDB648474D04 is applied, since hotspot mode applies, 10-g extremity SAR is
required only for the surfaces and edges with hotspot mode 1-g reported SAR > 1.2
W/kg.

8. The SAR measurement is not required for HSDPA/HSPA/HSPA+/DC-HSDPA since
its maximum output power is less than % dB higher than RMC without
HSDPA/HSPA/HSPA+/DC-HSDPA based on KDB 941225D01.

9. LTE modes test according to KDB 941225D05v02r03.
a. Per Section 5.2.1, the largest channel bandwidth and measure SAR for QPSK
with 1 RB allocation.
® Using the RB offset and required test channel combination with the highest
maximum output power for RB offsets at the upper edge, middle and lower
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edge of each required test channel.

When the reported SAR is < 0.8 W/kg, testing of the remaining RB offset
configurations and required test channels is not required for 1 RB allocation;
otherwise, SAR is required for the remaining required test channels and only
for the RB offset configuration with the highest output power for that channel.
When the reported SAR of a required test channel is > 1.45 W/kg, SAR is
required for all three RB offset configurations for that required test channel.

b. Per Section 5.2.2, the largest channel bandwidth and measure SAR for QPSK
with 50% RB allocation

The procedures required for 1 RB allocation in 5.2.1 are applied to measure
the SAR for QPSK with 50% RB allocation.

c. Per Section 5.2.3, the largest channel bandwidth and measure SAR for QPSK
with 100% RB allocation

For QPSK with 100% RB allocation, SAR is not required when the highest
maximum output power for 100 % RB allocation is less than the highest
maximum output power in 50% and 1 RB allocations and the highest reported
SAR for 1 RB and 50% RB allocation in 5.2.1 and 5.2.2 are < 0.8 W/kg.
Otherwise, SAR is measured for the highest output power channel and if the
reported SAR is > 1.45 W/kg, the remaining required test channels must also
be tested.

d. Per Section 5.2.4, Higher order modulations

For each modulation besides QPSK; e.g., 16-QAM, 64-QAM, apply the QPSK
procedures in sections 5.2.1, 5.2.2 and 5.2.3 to determine the QAM
configurations that may need SAR measurement. For each configuration
identified as required for testing, SAR is required only when the highest
maximum output power for the configuration in the higher order modulation is >
Y% dB higher than the same configuration in QPSK or when the reported SAR
for the QPSK configuration is > 1.45 W/kg.

e. Per Section 5.3, other channel bandwidth standalone SAR test requirements
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For the other channel bandwidths used by the device in a frequency band,
apply all the procedures required for the largest channel bandwidth in section
5.2 to determine the channels and RB configurations that need SAR testing
and only measure SAR when the highest maximum output power of a
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configuration requiring testing in the smaller channel bandwidth is > %2 dB
higher than the equivalent channel configurations in the largest channel
bandwidth configuration or the reported SAR of a configuration for the largest
channel bandwidth is > 1.45 W/kg.
® The equivalent channel configuration for the RB allocation, RB offset and
modulation etc. is determined for the smaller channel bandwidth according to
the same number of RB allocated in the largest channel bandwidth.
10.According to KDB447498D01v05r02, testing of other required channels is not
required when the reported 1-g SAR for the highest output channel is < 0.8 W/kg,
when the transmission band is < 100 MHz.
11.According to 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
2 1.45 W/kg (~ 10% from the 1-g SAR limit)
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Top side

Right side Left side

Back of device

WCDMA B2
LTE B4

Bottom side

Backside view of the device
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1.6 Positioning Procedure

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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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.
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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
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.

SAR= |} =c o
Yol ot

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

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

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

® The calibration depends on the assessment of the specific density, the heat capacity
and the conductivity of the medium. While the specific density and heat capacity can
be measured accurately with standardized procedures (~ 2% for ¢; 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:
® The setup must enable accurate determination of the incident power.
® The accuracy of the calculated field strength will depend on the assessment of the
dielectric parameters of the liquid.
® 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.
References
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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|?)/ p
where o and p are the conductivity and mass density of the tissue-simulant.

EYIT

FC

cssclll ]

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:
® 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).

® 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.

® 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.

® The Electro-optical converter (EOC) performs the conversion between optical and
electrical of the signals for the digital communication to the DAE and for the analog
signal from the optical surface detection. The EOC is connected to the measurement
server.

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

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

® A computer operating Windows7

® DASY 5 software.

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

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

® The device holder for handheld mobile phones.

® Tissue simulating liquid mixed according to the given recipes.

® Validation dipole kits allowing to validate the proper functioning of the system.
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1.10 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
HSL1700/1900/2600MHz Additional CF for
other liquids and frequencies upon request
Frequency |10 MHz to > 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/g)
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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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 Thickness:|2 £ 0.2 mm

Filling Volume: [Approx. 25 liters

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 be
locked at different phantom locations (left

head, right head, flat phantom).

Device Holder
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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 KDB865664D01v01r03) from the target SAR values.

These tests were done at 1750/1900/2600 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.

A B _‘ D [

Fig. b The block diagram of system verification

Signal Generator
Amplifier
Power Sensor

Dual Directional Coupling

m o O W »

Reference Dipole Antenna

Photograph of the Dipole Antenna
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1W Target | Measured Measured
Validation Frequency 9 SAR-1g Deviation Measured
. SIN SAR-1g SAR-1g )
Kit (MHz) mw/ mW/ normalized to (%) Date
(mwig) | (MWI9) 15w (mwig)
Head 36.9 9.15 36.6 -0.81% Jul. 22, 2015
D1750Vv2 1008 | 1750
Body 375 9.39 37.56 0.16% Jul. 23, 2015
Head 40.6 9.9 39.6 -2.46% Jul. 27, 2015
D1900Vv2 | 5d027 | 1900
Body 39.3 9.83 39.32 0.05% Jul. 28, 2015
Head 56.8 14.7 58.8 3.52% Jul. 29, 2015
D2600V2 1005 | 2600
Body 55.1 14.1 56.4 2.36% Jul. 30, 2015

Table 1. System validation (follow manufacture target value)
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1.12 Tissue Simulant Fluid for the Frequency Band

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
conjuncation 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)

Tissue | Measurement Measured D‘_I'allrget_ CTac;get_ . l\ét_eellsurgd Measured
Frequency lelectric | Conductivi) Dielectric Conductivity, | % dev er | % dev o
Type Date Constant, ty, Constant,
(MHz) 0 (S/m)
er o (S/m) £r
Jul. 222015 1745 40.087 1.368 39.452 1.321 1.58% 3.44%
B 1750 40.079 1.371 39.439 1.327 1.60% 3.21%
1852.4 40.000 1.400 41.498 1.356 -3.74% 3.14%
H l. 27, 201
ead | Jul. 27,2015 1900 40.000 | 1.400 | 41.354 1.407 23.39% | -0.50%
Jul. 29. 2015 2535 39.092 1.893 40.104 1.841 -2.59% 2.75%
B 2600 39.009 1.964 39.984 1.917 -2.50% 2.39%
Jul. 23. 2015 1745 53.445 1.485 51.923 1.452 2.85% 2.24%
T 1750 53.432 1.488 51.891 1.458 2.88% 2.02%
Jul. 28. 2015 1852.4 53.300 1.520 54214 1.504 -1.71% 1.05%
Bod B 1900 53.300 1.520 54.103 1.554 -1.51% | -2.24%
y 2510 52.624 2.035 51.984 1.984 1.22% 2.51%
Jul. 30. 2015 2535 52.592 2.071 51.954 2.014 1.21% 2.75%
B 2560 52.560 2.106 51.914 2.051 1.23% 2.61%
2600 52.509 2.163 51.842 2.101 1.27% 2.87%

Table 2. Dielectric Parameters of Tissue Simulant Fluid
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The composition of the tissue simulating liquid:
Ingredient
Frequency Total
Mode Preventol
(MHz) DGMBE | Water Salt . Cellulose | Sugar amount
1750 Head | 444529 |552.42g| 3.06g - — — 1.0L(Kg)
Body |300.67g |716.56g| 4.0¢g - — — 1.0L(Kg)
Head | 444529 | 552429 | 3.06¢g — — — 1.0L(KQ)
1
900 Body | 300.67g | 716.56 g 4049 — — — 1.0L(KQ)
Head | 550ml 450ml — - — — 1.0L(Kg)
2600
Body | 301.7ml | 698.3ml — - — — 1.0L(Kg)
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Table 3. Recipes for tissue simulating liquid
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1.13 Test Standards and Limits

According to FCC 47CFR 82.1093(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 8§ 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.
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(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).

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
Spatla(l:;;ﬁ;( SAR 1.60 m Wig 8.00 m W/g
Spa(t\l/?/lhﬁ}/ee gggyfAR 0.08 m W/g 0.40 m Wig
Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 m Wig 20.00 m W/g

Table 4. RF exposure limits

Notes:

1.

2.
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Uncontrolled environments are defined as locations where there is potential exposure of individuals
who have no knowledge or control of their potential exposure.

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

WCDMA Band Il

Distanc Max. Rated Avg. Measured Averaged SAR over
. Freqg. Avg. . 19 Plot
Mode Position e CH Power + Max. Scaling
(MHz) Power (W/kg) page
(mm) Tolerance (dBm)
(dBm) Measured| Reported
RE Cheek Omm | 9262 |1852.4 235 23.36 3.28% 0.257 0.265 43
R99 RE Tilt Omm |9262|1852.4 235 23.36 3.28% | 0.076 0.078 -
(Head) LE Cheek | Omm |9262(1852.4 23.5 23.36 | 3.28% | 0.146 | 0.151 -
LE Tilt Omm | 9262 |1852.4 23.5 23.36 3.28% | 0.057 0.059 -
Front side 10mm | 9262 | 1852.4 235 23.36 3.28% 0.550 0.568 -
Back side | 10mm | 9262 |1852.4 23.5 23.36 3.28% | 0.589 0.608 44
Hotspot Bottom side | 10mm [ 9262 | 1852.4 23.5 23.36 3.28% 0.437 0.451 -
Right side 10mm | 9262 | 1852.4 235 23.36 3.28% 0.210 0.217 -
Left side 10mm | 9262 | 1852.4 235 23.36 3.28% | 0.017 0.018 -
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é\/'i‘xa " Averaged SAR over
ate easure 19 (W/kg)
Bandwidt . Avg. d
Mode h Modulatior RB RB Position Distance CH Freq. Powgr +| Avg. Scaling L
Size |start (mm) (MHz) page
(MHz) To'\lllear)a(\.n . I(DdOI;Nn?; Measured |Reported
e (dBm)
RE Cheek Omm (20300 1745 23 22.71 6.91% 0.250 0.267 45
1re | o RE Tilt Omm (20300 1745 23 22.71 6.91% 0.065 0.069 -
LE Cheek Omm (20300 1745 23 22.71 6.91% 0.166 0.177 -
LE Tilt Omm (20300 1745 23 22.71 6.91% 0.058 0.062 -
RE Cheek Omm (20300 1745 22 21.83 3.99% 0.200 0.208 -
B;E‘l 2otz | oSk |sors| so | _RETI | Omm [20300] 1745 | 22 | 2183 | 3.99% | 0047 | 0.049 | -
(Head) LE Cheek Omm (20300 1745 22 21.83 3.99% 0.126 0.131 -
LE Tilt Omm (20300 1745 22 21.83 3.99% 0.036 0.037 -
RE Cheek Omm (20300 1745 22 21.81 4.47% 0.202 0.211 -
100 RB RE Tilt Omm (20300 1745 22 21.81 4.47% 0.048 0.050 -
LE Cheek Omm (20300 1745 22 21.81 4.47% 0.130 0.136 -
LE Tilt Omm (20300 1745 22 21.81 4.47% 0.040 0.042 -
Front side [ 10mm | 20300 | 1745 23 22.71 6.91% 0.506 0.541 46
Back side | 10mm |[20300| 1745 23 22.71 6.91% 0.478 0.511 -
1RB | O |Bottom side[ 10mm |20300| 1745 23 22.71 6.91% 0.216 0.231 -
Right side | 10mm | 20300 | 1745 23 22.71 6.91% 0.221 0.236 -
Left side 10mm | 20300 | 1745 23 22.71 6.91% 0.012 0.013 -
Front side [ 10mm | 20300 | 1745 22 21.83 3.99% 0.387 0.402 -
52:54 Back side | 10mm [20800] 1745 | 22 | 2183 | 3.99% | 0.863 | 0377 | -
(Hotspot 20MHz QPSK |50 RB| 50 [Bottom side| 10mm |20300| 1745 22 21.83 3.99% 0.230 0.239 -
) Right side | 10mm | 20300 | 1745 22 21.83 3.99% 0.155 0.161 -
Left side 10mm | 20300 | 1745 22 21.83 3.99% 0.0098 0.010 -
Front side [ 10mm | 20300 | 1745 22 21.81 4.47% 0.393 0.411 -
Back side | 10mm |[20300| 1745 22 21.81 4.47% 0.378 0.395 -
100 RB |Bottom side[ 10mm |[20300| 1745 22 21.81 4.47% 0.214 0.224 -
Right side 10mm | 20300 | 1745 22 21.81 4.47% 0.164 0.171 -
Left side 10mm | 20300 | 1745 22 21.81 4.47% 0.0098 0.010 -
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LTE FDD Band VIl

RM?XH " Averaged SAR over
ate easure 1g (W/kg)
Bandwidt . Avg. d
Mode h Modulatior RB RB Position Distance CH Freq. Powgr +| Avg. Scaling Plot
Size |start (mm) (MHz) page
(MHz) Tol\lllea:);n . l(:)dogvrr?)r Measured |Reported
e (dBm)
RE Cheek Omm (21100 2535 23 22.92 1.86% 0.200 0.204 -
1re | 50 RE Tilt Omm (21100 2535 23 22.92 1.86% 0.175 0.178 -
LE Cheek Omm (21100 2535 23 22.92 1.86% 0.439 0.447 47
LE Tilt Omm (21100 2535 23 22.92 1.86% 0.269 0.274 -
RE Cheek Omm (21100 2535 22 22.00 0.00% 0.163 0.163 -
Bla_:;:f? 20MHz oPsK |50RB| 0 RE Tilt Omm |[21100| 2535 22 22.00 0.00% 0.144 0.144 -
(Head) LE Cheek Omm |[21100| 2535 22 22.00 0.00% 0.320 0.320 -
LE Tilt Omm (21100 2535 22 22.00 0.00% 0.179 0.179 -
RE Cheek Omm (21100 2535 22 21.98 0.46% 0.164 0.165 -
100 RB RE Tilt Omm |[21100| 2535 22 21.98 0.46% 0.138 0.139 -
LE Cheek Omm |[21100| 2535 22 21.98 0.46% 0.337 0.339 -
LE Tilt Omm |[21100| 2535 22 21.98 0.46% 0.174 0.175 -
Front side [ 10mm | 21100| 2535 23 22.92 1.86% 0.100 0.102 -
Back side | 10mm |21100| 2535 23 22.92 1.86% 1.080 1.100 -
50 | Back side | 10mm | 21350| 2560 23 2254 | 11.17% 0.934 1.038 -
1RB Top side 10mm | 21100| 2535 23 22.92 1.86% 0.118 0.120 -
Right side | 10mm |21100| 2535 23 22.92 1.86% 0.458 0.467 -
99 Back side | 10mm |[20850| 2510 23 22.42 14.29% 1.100 1.257 48
Back side* | 10mm | 20850 2510 23 22.42 14.29% 1.080 1.234 -
Front side [ 10mm | 21100 | 2535 22 22.00 0.00% 0.081 0.081 -
32257 o [ Backside | 1omm [21100] 2585 | 22 | 2200 [0.00% | 0830 | 0.830 | -
(Hotspot 20MHz QPSK 50 RB Top side 10mm | 21100| 2535 22 22.00 0.00% 0.079 0.079 -
) Right side | 10mm |21100| 2535 22 22.00 0.00% 0.354 0.354 -
50 Back side | 10mm [20850| 2510 22 21.35 16.14% 0.814 0.945 -
Back side | 10mm |[21350| 2560 22 21.63 8.89% 0.666 0.725 -
Front side [ 10mm | 21100 | 2535 22 21.98 0.46% 0.074 0.074 -
Back side | 10mm [20850| 2510 22 21.11 | 22.74% 0.798 0.979 -
100 RB Back side | 10mm |[21100| 2535 22 21.98 0.46% 0.815 0.819 -
Back side | 10mm [21350| 2560 22 21.44 |13.76% 0.702 0.799 -
Top side 10mm | 21100| 2535 22 21.98 0.46% 0.093 0.093 -
Right side | 10mm |21100| 2535 22 21.98 0.46% 0.347 0.349

*- repeated at the highest SAR measurement according to the FCC KDB 865664 D01v01r03

Max. Averaged SAR over
Rated |Measure 10g (W/kg)
Bandwidt . Avg. d
Mode h Modulatior RB RB Position Distance CH Freg. Power + [ Avg. | Scaling HL
Size |start (mm) (MHz) page
(MHz) Max. | Power Measured |Reported
Toleranc| (dBm)
e (dBm)
LTE
Band 7 | 20MHz QPSK [ 1RB | 99 [Back side| Omm 20850 | 2510 23 2242 |[14.29% 1.790 2.046 49
(Hand)
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3. Instruments List
) . Date of last | Date of next
Device Manufacturer Type |Serial number L .
calibration | calibration
Dosimetric E-Field | Schmid & Partner
Probe Engineering AG EX3DV4 3848 Nov.21,2014 |Nov.20,2015
Svstem Validati Schmid & Part D1750V2 1008 Aug.28,2014 |Aug.27,2015
ystem Validation chmi artner
Dipole Engineering AG D1900V2 5d027 Apr.29,2015 | Apr.28,2016
D2600V2 1005 Jan.27,2015 |Jan.26,2016
Data acquisition Schmid & Partner
Electronics Engineering AG DAE4 1336 Nov.21,2014 |Nov.20,2015
Schmid & Partner | DASY 52 Calibration not Calibration
Software Engineering AG | V52.8.8 N/A required | not required
Schmid & Partner Calibration not] Calibration
Phantom Engineering AG SAM N/A required | not required
Network Analyzer Agilent E5071C |MY46108212| Aug.28,2014 |Aug.27,2015
Calibration noty Calibration
Dielectric Probe Kit Agilent 85070E |MY44300677 ! I ! I
required | not required
Dual-directional Agilent 772D |MY52180142| Feb.11,2015 |Feb.10,2016
coupler 778D 50313 Aug.07,2014 |Aug.06,2015
RF Signal Generator Agilent N5181A (MY50141235| Dec.14,2013 |Dec.13,2016
Power Meter Agilent E4417A (MY51410006| Oct.25,2013 | Oct.24,2015
Power Sensor Agilent E9301H |[MY51470001| Dec.16,2013 |Dec.15,2015
Radio Communication R&S CMU200 | 113505 | Aug.14,2014 |Aug.13,2015
Radio Communication Anritsu MT8820C | 6200930984 | Aug.28,2014 |Aug.27,2015
D I
TECPEL thermometer | DTM303| TP130074 | Mar.27,2015 | Mar.26,2016
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4. Measurements

Date: 2015/7/27
WCDMA Band 2 _Head Re Cheek CH 9262
Communication System: WCDMA; Frequency: 1852.4 MHz
Medium parameters used: f = 1852.4 MHz; o = 1.356 S/m; €, = 41.498; p = 1000 kg/m?®
Phantom section: Right Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3848; ConvF(7.79, 7.79, 7.79); Calibrated: 2014/11/21,
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn1336; Calibrated: 2014/11/21
« Phantom: Head
o« DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

Configuration/Head/Area Scan (71x121x1): Interpolated grid: dx=15 mm, dy=15 mm
Maximum value of SAR (interpolated) = 0.320 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 6.008 V/m; Power Drift = 0.07 dB
Peak SAR (extrapolated) = 0.383 W/kg
SAR(1 g) =0.257 W/kg; SAR(10 g) = 0.163 W/kg
Maximum value of SAR (measured) = 0.327 W/kg
dB

-3.10
-6.20
-9.30
-12.40
-15.50

0 dB = 0.327 W/kg = -4.85 dBW/kg
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Date: 2015/7/28
WCDMA Band 2_Hotspot_Back side CH 9262 10mm
Communication System: WCDMA; Frequency: 1852.4 MHz
Medium parameters used: f = 1852.4 MHz; 0 = 1.504 S/m; ¢, = 54.214; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3848; ConvF(7.49, 7.49, 7.49); Calibrated: 2014/11/21;

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

o Electronics: DAE4 Sn1336; Calibrated: 2014/11/21

« Phantom: Head

o DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Head/Area Scan (81x131x1): Interpolated grid: dx=15 mm, dy=15 mm
Maximum value of SAR (interpolated) = 0.763 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 8.656 V/m; Power Drift = 0.13 dB
Peak SAR (extrapolated) = 1.01 W/kg
SAR(1 g) = 0.589 W/kg; SAR(10 g) = 0.323 W/kg
Maximum value of SAR (measured) = 0.809 W/kg
dB

-3.45
-6.90
-10.36
-13.81
-17.26

0 dB = 0.809 W/kg = -0.92 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: 2015/7/22
LTE Band 4 (20MHz) Head Re Cheek CH 20300 QPSK 1-0
Communication System: LTE; Frequency: 1745 MHz
Medium parameters used: f = 1745 MHz; ¢ = 1.321 S/m; €, = 39.452; p = 1000 kg/m®
Phantom section: Right Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3848; ConvF(8.26, 8.26, 8.26); Calibrated: 2014/11/21;

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

o Electronics: DAE4 Sn1336; Calibrated: 2014/11/21

o Phantom: Head

o DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Head/Area Scan (71x121x1): Interpolated grid: dx=15 mm, dy=15 mm
Maximum value of SAR (interpolated) = 0.301 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 6.525 V/m; Power Drift = 0.11 dB
Peak SAR (extrapolated) = 0.347 W/kg
SAR(1 g) = 0.250 W/kg; SAR(10 g) = 0.167 W/kg
Maximum value of SAR (measured) = 0.304 W/kg
dB

-3.24
-6.48
-9.71
-12.95
-16.19

0 dB = 0.304 W/kg = -5.18 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: 2015/7/23
LTE Band 4 (20MHz) Hotspot_Front side_CH 20300 QPSK_ 1-0 10mm
Communication System: LTE; Frequency: 1745 MHz
Medium parameters used: f = 1745 MHz; ¢ = 1.452 S/m; €, = 51.923; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3848; ConvF(7.85, 7.85, 7.85); Calibrated: 2014/11/21;

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

o Electronics: DAE4 Sn1336; Calibrated: 2014/11/21

« Phantom: Head

o DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Head/Area Scan (81x131x1): Interpolated grid: dx=15 mm, dy=15 mm
Maximum value of SAR (interpolated) = 0.691 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 10.84 V/m; Power Drift = -0.10 dB
Peak SAR (extrapolated) = 0.793 W/kg
SAR(1 g) = 0.506 W/kg; SAR(10 g) = 0.297 W/kg
Maximum value of SAR (measured) = 0.653 W/kg
dB

-3.04
-6.08
9.1
-12.15
-15.19

0 dB = 0.653 W/kg = -1.85 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2015/7/29
LTE Band 7 (20MHz) Head Le Cheek CH 21100 QPSK_ 1-50
Communication System: LTE; Frequency: 2535 MHz
Medium parameters used: f = 2535 MHz; ¢ = 1.841 S/m; €, = 40.104; p = 1000 kg/m®
Phantom section: Left Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3848; ConvF(6.51, 6.51, 6.51); Calibrated: 2014/11/21;

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

o Electronics: DAE4 Sn1336; Calibrated: 2014/11/21

« Phantom: Head

o DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Head/Area Scan (91x151x1): Interpolated grid: dx=12 mm, dy=12 mm
Maximum value of SAR (interpolated) = 0.687 W/kg

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

Reference Value = 9.858 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 1.04 W/kg

SAR(1 g) = 0.439 W/kg; SAR(10 g) = 0.219 W/kg

Maximum value of SAR (measured) = 0.690 W/kg

Configuration/Head/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 9.858 V/m; Power Drift = 0.11 dB
Peak SAR (extrapolated) = 0.837 W/kg
SAR(1 g) = 0.403 W/kg; SAR(10 g) = 0.203 W/kg
Maximum value of SAR (measured) = 0.609 W/kg
dB

-4.19
-8.38
-12.58
-16.77
-20.96

0 dB = 0.609 W/kg = -2.15 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: 2015/7/30
LTE Band 7 (20MHz) Hotspot_Back side_ CH 20850 QPSK_1-99 10mm
Communication System: LTE; Frequency: 2510 MHz
Medium parameters used: f = 2510 MHz; ¢ = 1.984 S/m; €, = 51.984; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3848; ConvF(6.63, 6.63, 6.63); Calibrated: 2014/11/21;

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

o Electronics: DAE4 Sn1336; Calibrated: 2014/11/21

« Phantom: Head

o DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Head/Area Scan (91x151x1): Interpolated grid: dx=12 mm, dy=12 mm
Maximum value of SAR (interpolated) = 1.78 W/kg

Configuration/Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 6.064 V/m; Power Drift = 0.14 dB
Peak SAR (extrapolated) = 2.42 W/kg
SAR(1 g) = 1.1 W/kg; SAR(10 g) = 0.516 W/kg
Maximum value of SAR (measured) = 1.71 W/kg
dB

-5.29

-10.58
-15.86
-21.15
-26.44

0 dB = 1.71 W/kg = 2.33 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: 2015/7/30
LTE Band 7 (20MHz) Hand Back side_CH 20850 QPSK_ 1-99 Omm
Communication System: LTE; Frequency: 2510 MHz
Medium parameters used: f = 2510 MHz; ¢ = 1.984 S/m; €, = 51.984; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3848; ConvF(6.63, 6.63, 6.63); Calibrated: 2014/11/21;

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

o Electronics: DAE4 Sn1336; Calibrated: 2014/11/21

« Phantom: Head

o DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Head/Area Scan (91x151x1): Interpolated grid: dx=12 mm, dy=12 mm
Maximum value of SAR (interpolated) = 13.2 W/kg

Configuration/Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 4.057 V/m; Power Drift = 0.10 dB
Peak SAR (extrapolated) = 19.1 W/kg
SAR(1 g) = 5.09 W/kg; SAR(10 g) = 1.79 W/kg
Maximum value of SAR (measured) = 11.1 W/kg
dB

-6.01

-12.02
-18.03
-24.04
-30.0%

0 dB = 11.1 W/kg = 10.45 dBW/kg

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

Date: 2015/7/22
Dipole 1750 MHz_SN:1008
Communication System: CW; Frequency: 1750 MHz
Medium parameters used: f = 1750 MHz; o = 1.327 S/m; €, = 39.439; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3848; ConvF(8.26, 8.26, 8.26); Calibrated: 2014/11/21;

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

« Electronics: DAE4 Sn1336; Calibrated: 2014/11/21

e Phantom: Head

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Conflguratlon/Pln 250mW/Area Scan (51x101x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 12.7 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 95.14 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 16.5 W/kg
SAR(1 g) = 9.15 W/kg; SAR(10 g) = 4.86 W/kg
Maximum value of SAR (measured) = 12.6 W/kg
dB

-3.72
-7.45
117
-14.90
-18.62

0 dB = 12.6 W/kg = 11.00 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2015/7/23
Dipole 1750 MHz_SN:1008
Communication System: CW; Frequency: 1750 MHz
Medium parameters used: f = 1750 MHz; ¢ = 1.458 S/m; €, = 51.891; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3848; ConvF(7.85, 7.85, 7.85); Calibrated: 2014/11/21;

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

o Electronics: DAE4 Sn1336; Calibrated: 2014/11/21

o Phantom: Head

o DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=250mW/Area Scan (51x101x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 14.8 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 95.04 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 15.9 W/kg
SAR(1 g) =9.39 W/kg; SAR(10 g) =5.02 W/kg
Maximum value of SAR (measured) = 12.8 W/kg
dB

-3.13
-6.26
-9.39
-12.52
-15.65

0 dB = 12.8 W/kg = 11.07 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: 2015/7/27
Dipole 1900 MHz_SN:5d027
Communication System: CW; Frequency: 1900 MHz
Medium parameters used: f = 1900 MHz; ¢ = 1.407 S/m; €, = 41.354; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3848; ConvF(7.79, 7.79, 7.79); Calibrated: 2014/11/21;

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

o Electronics: DAE4 Sn1336; Calibrated: 2014/11/21

o Phantom: Head

o DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=250mW/Area Scan (41x81x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 14.1 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 97.56 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 18.1 W/kg
SAR(1 g) =9.9 W/Kkg; SAR(10 g) =5.24 Wikg
Maximum value of SAR (measured) = 13.9 W/kg
dB

-3.77
-7.b4
-11.30
-15.07
-18.84

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

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: 2015/7/28
Dipole 1900 MHz_SN:5d027
Communication System: CW; Frequency: 1900 MHz
Medium parameters used: f = 1900 MHz; ¢ = 1.554 S/m; €, = 54.103; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3848; ConvF(7.49, 7.49, 7.49); Calibrated: 2014/11/21;

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

o Electronics: DAE4 Sn1336; Calibrated: 2014/11/21

« Phantom: Head

o DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=250mW/Area Scan (51x101x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 15.8 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 95.22 VV/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 17.6 W/kg
SAR(1 g) =9.83 W/kg; SAR(10 g) =5.17 W/kg
Maximum value of SAR (measured) = 14.0 W/kg
dB

-3.81
-f1.63
-11.44
-15.26
-19.07

0 dB = 14.0 W/kg = 11.46 dBW/kg
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Date: 2015/7/29
Dipole 2600 MHz_SN:1005
Communication System: CW; Frequency: 2600 MHz
Medium parameters used: f = 2600 MHz; ¢ = 1.917 S/m; €, = 39.984; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3848; ConvF(6.51, 6.51, 6.51); Calibrated: 2014/11/21;

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

o Electronics: DAE4 Sn1336; Calibrated: 2014/11/21

« Phantom: Head

o DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=250mW/Area Scan (61x121x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 23.6 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 98.22 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 33.3 W/kg
SAR(1 g) = 14.7 W/kg; SAR(10 g) = 6.45 W/kg
Maximum value of SAR (measured) = 23.3 W/kg
dB

-h.00

-10.00
-14.99
-19.99
-24.99

0 dB = 23.3 W/kg = 13.67 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.
FR2ERVE R - l"“%ﬁ%‘ﬁk‘ fﬁ%ﬁﬁﬂ%ﬂ/fifﬁﬁ FIf [ﬁlﬁﬁl%ﬁﬁ@ fﬁ\’?ﬁ'% e iﬁﬁ FAEA S }TJ?}EW?‘H‘ ) H‘ﬁﬂ\'ﬁvﬁi?ﬂ °

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm .
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

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

prosecuted to the fullest extent of the law.

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#7#* # 7 % % #7# A £ B % 7 1§ 134 52

SAMREPHERRT DT | 1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.Sgs.com
Member of SGS Group



Report No. : E5/2015/70021A-02
Page: 55 of 97

Date: 2015/7/30
Dipole 2600 MHz_SN:1005
Communication System: CW; Frequency: 2600 MHz
Medium parameters used: f = 2600 MHz; ¢ = 2.101 S/m; €, = 51.842; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3848; ConvF(6.63, 6.63, 6.63); Calibrated: 2014/11/21;

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

o Electronics: DAE4 Sn1336; Calibrated: 2014/11/21

« Phantom: Head

o« DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=250mW/Area Scan (51x61x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 22.9 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 96.85 V/m; Power Drift = -0.08 dB
Peak SAR (extrapolated) = 30.4 W/kg
SAR(1 g) = 14.1 W/kg; SAR(10 g) = 6.25 W/kg
Maximum value of SAR (measured) = 22.0 W/kg
dB

-4.72
-9.44
-14.17
-18.89
-23.61

0 dB = 22.0 W/kg = 13.42 dBW/kg
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FR2EpVE|FI l"“%ﬁ%‘ﬁk‘ fﬁ%ﬁﬁﬂ%ﬂ/fiﬁﬁ FIf [ﬁlﬁﬁlﬁrﬂﬁlﬁ fﬁ\’?ﬁ'% e i%ﬁ FAEA S }TJ?EEW?‘H‘ T H‘ﬁﬂ\'ﬁvﬁi?ﬂ °

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm .
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

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

prosecuted to the fullest extent of the law.

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#7#* # 7 % % #7# A £ B % 7 1§ 134 52

SAMREPHERRT DT | 1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.Sgs.com
Member of SGS Group



Report No. : E5/2015/70021A-02
Page: 56 of 97

6. DAE & Probe Calibration Certificate

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughsussirssss 43, 0004 Zurich, Switzerland

ischer K:
c Service suisse d étalonnage
Servizio avizaeco o taratura

S Swiss Calibration Service

Actredted by e Swiss Accradiation Service (SAS)
The Swiss Accreditation Service ia one of thw signatories to the EA
Multitateral Agreement for the recognition of calibration certificates

cient  SGS-TW (Auden)
|[CALIBRATION CERTIFICATE

y Calibration procedure(s)
|

Accreditation No.: SCS 108

Certificate No: DAE4-1336_Nov14

Ctiject DAE4 - SO 000 D04 BM - SN: 1336

QA CAL-06.v28
Calibration procedure for the data acquisition electronics {DAE)

Caliveston date: November 21, 2014

This calbration cenificata documents the tracoatiity 10 nationsl stsscards, which realze the physical unigs of mossurersents (S1).
The measuramans and the urcaralntias with conlidence protabilty are gven cn the fallrmng pages and are pant of 1w caniticie

Al calibraions Nave b conducied in the closed ladborasy facliy: ervironment temperatun (22 » 3)°C and bumidety < 70%.

Calbration Equipensct used (MSTE critical for calibration)

Primary Stancards {0 Cal Date |Ceriticme No) Schedded Calbration
Katthiey Mutieneder Type 2001 &N ce10273 C3-Oct-14 {No:15573) Q15
Secondary Standards D s Crack Date (in hoswe) Scheddwd Check

Auto DAE C#ibraton Unit
Caliveator Bax V2.1

SE UWS 053 AA 1000
SE UMS 006 AA 1002

07 -Jan-14 {in house check|
07-Jan-14 {in bouss chock|

In house chack: Jarv15
In house chack: Jar-15

Nams Function Signarre
Caltirated by Domisigue Steffon Todhnicin
Aopeaved by Fin Bombor Deputy Tachnical Managar q «_\g‘» ‘

lsouect Novamier 21, 2014

This cfibealion cenficaa shal Nat D& M\Er0OUCHO exvept n full wethou! written appooval of the Bboratory

Certificale No. DAE4-1336_Nov14 Page 10f5
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Calibration Laboratory of §  Schwsizarischer K

Schmid & Partner Service suisse & étalonnage
Engineering AG C servisio evizsaro o saratura

Zeughausstrasse 43, 8004 Zurich, Switzeriand S Swiss Callbration Servics

Accresitnd by the Swiss Accradiiation Senice {SAS) Accreditation Ne.: SCS 108

The Swiss Accrecitation Service is one of the signatories to the EA

Multilateral Ag for the 9 of calibration cortificates

Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
* DC Voltage Measurement: Callbration Factor assessed for use in DASY system by
comparison with & calibrated instrument traceable to national standards. The figure given
corrasponds to the full scale range of the voltmeter in the respective range.

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

» The following parameters as documented in the Appendix contain technical information as a.

result from the performance test and require no uncertainty.

DC Voitage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

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

Channe! separation: Influence of a voltage on the neighbor channels not subjact to an
input voltage.

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

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

Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

Input resistance: Typical value for information: DAE input resistance at the connector,
during intemal aute-zeroing and during measurement.

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

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

Certificate No: DAES-1336_Novi4 Page2of5
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DC Voltage Measurement
A/D - Converter Resolution nomenal
High Range: 1LSB =
Low Range 1LSB =

SV,
GInv,

Report No. : E5/2015/70021A-02
Page: 58 of 97

-100...+300 mV
1o A3mV

full range =
full range =

DASY measwement parameters. Auto Zero Time: 3 sec; Measuring time: 3 sec

| Calibration Factors X

Y I 2 ]

High Range 403.246 + 0,02% (k=2)

-
403.544 + 0.02% (k=2) | 403.033 = 0.02% (x=2)

| Low Range 3.95015 £ 1.50% (k=2)

3.98585 + 1.50% (k=2) | 3.98783 = 1.50% (k=2) |

Connector Angle

Connector Angle 1o be used in DASY systemn

1205°z1°

Canificate No: DAE4-1336_Novid
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Report No. : E5/2015/70021A-02

Appendix (Additional assessments outside the scope of SCS108)

1. DC Voltage Linearity

Page :

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200032.46 -0.66 -0.00
Channel X + Input 20003 .54 -0.10 -0.00
Channel X - Input 20004.28 1.14 -0.01
Channel Y + Input 20003213 072 -0.00
Channel Y + Input 20002.83 063 -0.00
Channel Y = Input -20006.63 -1,07 0.01
Channel Z + Input 200031.82 -1.48 0.00
Channei Z + Input 20001 11 -2.42 L.01
Channel Z = Input 20007.02 -1.55 om
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.2% 0.13 0.01
Channel X + Input 20081 024 012
Channel X - Input -1968.99 0.66 -0.33
Channel ¥ + Input 2000.23 0.04 0.00
Channel Y + Input 20007 -0.28 014
Channel Y - Input +200.03 ©27 D14
Channel 2 + Input 2000.37 0.22 o.M
Channel Z + Input 185.26 -1.07 -0.53
Channel Z -Input 201.00 117 059
2. Common mode sensitivity
DASY measurernant parameters: Auto Zaro Tme: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (LV) Average Reading (kV)
Channel X 200 550 474
- 200 -3.57 -4.81
Channel ¥ 200 -3.54 -3.62
- 200 165 232
Channel Z 200 21.07 21.40
-200 2496 -24.29
3. Channel separation
DASY measurement parameters: Auto Zeco Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X {uV) | Channel ¥ (uV) | Channel Z (uV)
Channel X 200 - 552 -2.38
Channel Y 200 B.89 - 7.03
Channel Z 200 B45 6.35
Certficate Nao: DAES-1336_Novid Pagedol 5
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sac; W

Report No. : E5/2015/70021A-02

g time: 3 sec
High Range (LS8) Low Range (LSB)
Channel X 15662 181892
Channei Y 15913 16260
Channel Z 15361 12669

5. Input Offset Measurement
DASY measurement parameters: Auto Zaro Tima: 3 sec; Measuring tme! 3 sec

Page :

60 of 97

Input 10MQ
Average (1) | min. Offsot (uV) | max. Ottset (v) | % m’“"
Channel X 081 -0.10 233 0.38
Channel Y -0.49 141 0.15 0.34
Channel Z 0,60 -1.76 018 0.33
6. Input Offset Current
Nommnal Input circuitry offset curent on all channels: <25fA
7. Input Resistance (Typical values for informaticn)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for indeemation)
Typical values Alarm Level (VDC)
Supply (+ Vec) +79
Supply (- Vee) 786
9. Power Consumption (Typical values for infarmation)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
iupp!y (+ Vee) +0.01 6 +14
Supply (- Vec) -0.01 8 8
Condicale No: DAE4-1336_Novi4 Page 50l 5
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Calibration Laboratory of tscher K

Schmid & Partner Service susse dHtaonnage
Engineering AG Servizio svizzero di taratura

Zoughausstrasse €3, BDM Zurich, Switzertand Swiss Calibration Service

Accrading by the Swess Acomdivion Service (3AS) Acceediation No.: SCS 108

The Swixs Accreditation Service is one of the signatories to the EA

e \a! ¥ for sthe or of calibratice cartificaes

ciont  SGSTW (Auden) Cortificate No; EX3-3848_Novid

CALIBRATION CERTIFICATE |

Obyject EX3DV4 - SN:3848

Catbaation precaturms) mcmms,mcu-«' . QA CAL-23.v5, QA CAL-25v6

erofa dcsimsﬁic E-field probes

Calbrasson date November 21, 2014

Trhis caltirston certticate docements the raceabibly 10 natons standards. which realze the Prysical units of Mmedsurements (S1)
Trm vents and the unc with conficnce probatilty are gren on the fobomng PAsRSs and A can of the cartficae

Al calitwigons havw bewn conducied i the dosed ¥ lacity. e ® (22 £ 3)°C and humidty < 705%

Caibvaion Eqagmert used (NS TE ontical for calitration)

Prmary Swndarcs D | Cal Date {Cartficitn No ) Scheduled Calby
Peawat metar EA4 150 GB412:0874 -Apr-14 (No. 217-01511) AQ-15
Power sensor E44124 MY4146E067 03 Apr-14 (No. 217-01911) Ar-15
Referencs 3 4B Alieuisce SN: $5054 |32) 03 Age-14 (No. 217-01015) | Aoe-15
Rederencs 20 dB Atenuator | SN: S6277 |20 A-Apr-14 (No. 217.01819) Aoe-15
Reference 30 08 Atanuator | SN: 35128 [306) €3.Agr-14 (No. 217-01020) Ace-15
Refarancs Probe ESIONZ SN: 013 30-D0:-13 N5 ES3-3019_Ouct §) Doc.14
DAE4 SN: 680 13-Dec-13 (N0 DAEL850_Dect3) Dac-14 B
| Seccndury Stunchnis ) = Chock Due (n howsel Scheduied Check ==
| RF generator HP BG4EC USI42001700 4-Aug56 (I house check Aoe13) 1.In house check; Apr-18
Notwork Analyzer HP 37536 | USS7900685 18-Cxt-01 [ howws chuck Oct-14) | In house check: Oct- 15
Nore Slu'uluve

Coloratod by dJeton Kastrih uhmwman f

\

Aopoved by Fatfo Pokanéc Tacknicd Manwgne W

Issoed: November 24, 2014
This cafitvation cenificaie el not be upuxhuw ancape in ful withcut writien appwal of 20 boratory.
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Calibration Laboratory of J_Kﬁu_'_.::__);ﬁ.l Schwnizerizcher Kallbriondienst
S:Ghl!l"I!d & F_'anner m Service suisse d'étalonmage
Enginearing AG 5 = Servicio svizzem & tarstura
Zoughaussirases 4%, 804 Zurich, Switmarand : mﬁ#ﬁ Swisx Calibration Service
ila
Accraditad by e Swiis Accrediabion Sandoe [S48) Acerediatian Ha.: SCS 108

Thax Bwiss Accreditation Servics is afm of the signalories 1o the BA
Muttilateral Agresmaint for ks recogrition of callbration cortificaies

Glossary:

TEL fizaue simulating liquid

MORM, .2 sunsilivity in froe space

ConywF sanaitivily in T3L § MORMx, vz

DCP dicde camprassion paind

CF craal Factar {1Mduly_cycle) of the RF signal

AECD madulation depandant lineartzation perameters:

Polarization ¢ g rotation around probe axis

Polarization § B rotabon erownd an axis that is in the plane normal (o probe axds (3t measursment centar),
La., & =0 ia nomal ko probe axis

Conneclor Angle informiafion used in DASY system to align probe senser X 1o the robol coon@nale system

Callbration is Performed According to the Fellowing Standards:

m} |IEEE Std 1528-2013, "|EEE Recommendad Practics for Detarmining the Peak Spatial-Averaged Specific
Absarption Rata (SAR) in the Human Haad from Wireless Communizations Dovices: Measurermant
Tachniquas®, June 2013

b} IEC GEZ208-1, "Procedurs o measure the Spedhc Absaorplian Riste (SAR) for hand-held devices used in closs
prodmity Lo the ear (Fequancy range of 300 MHz to 2 GHzY', February 2005

Mathods Applied and Interpretation of Parameters:

= NORMgy 2 Assassed for Efield polarization § = 0 (i = 900 MHz in TEM-cell; f = 1800 MH= RZ2 waveguida).
MORKE, v,z are anly intermadiate valuss, La., the uncerantios of MORM:xy,z does not affect the E-field
uncertainty inside TSL (see below ComvF)

= NORMT .z = NORM,y.z * frequency_respanss [ses Fregquency Response Chart). This linsarization is
implemented in DASY4 software versions |ster than 4.2, The uncartainty of the frequency response is included
Im the stabed uncartainly of Comar.

o D0 y.z DOP are rumarizel inearization perameters sssessed based on the data of power swaap wilh W
gignal (no uncenainty requirad). DCP doas not depend on frequency nor media,

= PAR: PAR is the Peak bo Average Retio that is not calibreted but determined based on the sigral
characteristics

¢ Avpm Brew Crpz Deyz VR pz A B, C, Dare rumerical linsarization parameters assessed based on
the data of power sween for specifio moedulaton signal. The parameters do not depend on frequency nor
meda, ¥R is the maximum callbration range expressed in RMS voltage scroas the diode.

s Comd ang Boundsy Effec! Paameders: Assessed in flat phantom using E-fisld (o Temperature Trensfer
Standard for £ B00 MHZ) and inside waveguida using analytical fisld distributions bazad on povwer
magsuraments for f = B00 MHz The same sslups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. Thes=e paramatars are
used in DASYY eoltwane o improve probe sccuracy close to the baundary. The sensifivity in TSL comasponds
o NOWRMx, .2 * CanvF whereby the uncertainty comasponds be that givan far Convf. A frequency depandeant
ConvF | usad in DASY warsion 4.4 and higher which alkews sxiending the walidty fram & 50 MHz to £ 100
MHz

«  Spherca fzotropy (30 dewaron o isafrapy); ina ekl of low gradients reaiized using a fat phantom
axposad by a patch antenna

= Sengor Cffzel The sensor offsel comesponds 1o the affset of sirtual measurement center from the proba tip
{em probe axls). Mo folerance required.

= Conmector Angie: The angle @ sasessed using the nfarmalion gained by delanmining ihe MORM (na
unsertainly raquired).
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Mowambsar 21, 2074

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3848

Basic Calibration Parameters

Semsor X Sensor Y ‘Bansor I Unt (k=]
Harm (Edivim T 04T 041 0.21 101 % |
DOCF (mv] 1015 57 A 100.7
Modulation Calibration Parameters
wn Communicakon System Mama A ] G o VR Lime™
dB dBN L] mv (k=32
0 | C % | oo [ 10 | 000 | 0T | a3 |
I~ ¥ | 0o | ap 1.0 142
L 3 [ 1.4 7401

The reported uncertainly of measurement is stated as the standard uneertainty of measurement
muliipled by the coverage factor k=2, which for a normal distribution comesponds to & coverage
prooability of approsimalely B5%.

:rlq"' uncartanbes of Noma, ¥ I cio not alisot e E%Sell incenainty Psade TSL (soe Pages § and 5]

eriadical Bnearizabon paramebe:; usoorainky nod reguined.

" Linoertainy is dutemissid Ly s mas. dewcbion £om Insar respanss Apgling ecta gulsr diskisulisn snd s expressed for the souare of the
ikl value
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EXIDVE— ShE3848 Hewernber 21, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3848

Callbratien Parameter Determined in Head Tissue Simulating Media

_TiMbz M' w ComFX | ConvF ¥ | ConvEZ | Alpha® ﬁ* llrﬂnr,';aﬂi
50 413 .89 9.85 8.95 9,95 088 | 067 | £120%
835 41.5 .80 847 247 9.47 033 064 | #120% |
200 415 0.a7 9.40 9.40 .40 080 050 | +120%
1450 405 .20 BB .80 a.80 CE4 | 077 | $120%
TS0 401 1,37 826 8.26 8.26 086 | 082 | +120%
1800 40.0 140 1.7 i) 778 067 | 070 | +120%
2000 40,0 140 7.50 7.58 7.5 036 | 080 | +120%

2450 0.2 1.80 6.84 (%] 5.4 042 | 088 | £120%
2600 38.0 1.98 651 B35 B.E1 0.556 072 120 %
5200 360 486 528 534 528 0.35 180 [ 2131%
5500 358 476 507 507 507 0,35 180 | £431%
5600 355 507 4,65 4.65 485 040 1,80 £13.1% |
SE00 g3 537 4.45 4,46 4,46 040 | 180 | =131%

© Fraquency vaidily bove 300 Miz of + 100 MHz mlubrms\‘ﬂlmduw Fape 3}, oo & is oSl |0 + S0KHz.

e i ity 8 bt by b e s Lt b s o
o Frerp——— and 220 MHz 5

wakickly can ba asandeed fa 0 110 Mz e

A Wacuancis belew 3 Gz, the valkdity of HSSue 2ammalas (= and o) e be relsssd 40 & 10% ¥ Iquid comparsation fommla b angiad s

ficssrured SAR valums. il feguencies abowa 3 GHe, the validiy of fasus parametens {1 2nd o) s resticied 10 + 5% The wcaraiely is Be R3S of

||‘r¢ ComF ucertainty for indicaled targal tssue paramelers,

wnmwmmmmSPqummmmmmumuumwm;ﬂ.mh

M‘Bmt1$Mmbﬂﬂileﬂlmbﬂ-1mhﬁmmmnHﬂhnwmmmﬂhﬂhmb
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EXIDVI— SH3848 Hevember 21, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3848

Calibration Parameter Determined in Body Tissue Simulating Media

. Rulafive | Gonductivity Depth™ | Unel,
(M) Permittivity” | {Sim) ComF X | ComF Y | ConwFZ | sipha® | - fmem) [k=2}
750 BE.5 0.96 9.3 838 | B2 | 006 | 096 | £120%
835 66.2 0.87 a7 837 82T 043 Q.87 £120%
00 S50 _1.05 0.04 Q04 04 064 | 060 [ £120% |
1450 54.0 130 BL44 844 BA4 047 | 084 | £120%
1750 §3.4 1.4 T.85 785 745 034 | 083 | £120%
16800 633 1.52 T 7.48 740 D41 | 085 | £120%
2000 53.3 1.52 743 748 748 0.4 146 | +120% |
2450 52T 1,96 B17 8.7y 677 LLED 0.50 +120% |
| 2600 EZ5 2.16 (2] 663 | 663 08D 050 | +12.0%
| 5200 420 5.30 4.7 470 4.70 oS 1.80 131 %
5300 485 G4z 4,51 451 4.51 045 180 | +931%
GEL 485 577 L2l ag1 3.01 050 18 | +131%
SEO0 48.2 6.00 4.06 406 4.06 050 180 +131% |

(’FWMMMMUt1mmtﬂr$wfﬂ'wﬂﬂanﬂhw1lﬂm2} else Tk sostriciod 10 = B0 MHz Tha
urcartsnty @ the 1SS of te Conv® uncerainty a1 calibration feequency and e uncertainly Ns the ndicaed hequency band, Frequency valdty
bedorw 300 MHz &5 + 10, 35, 40, 50 and 7 MHE for Com® assessments o 30, &4, 128, 150 and 220 MHz respactively. Above 5 GHz eguancy
\ﬂdl:.lmbumndeﬂhtﬁumr_

¥ i trequancies boiow 3 GHz, the validhy of hsus pameales (x and of can be mbsed o £ 10% # bquid compensation formela ks appliod to

imastned SAR viluse. Al Baquiccing above ) GHz, fhe validty of Raswee e and 4] s ok 5% The iy b e RES of
he ComiF for Ingicaned 1arga | BSSUG DarRTIASrE

# sl Tagth ara inad dering . SPEAG wrat ke gy Desiaalion dua B I bewndary efed afer com panilicn &
Mr‘!mlhilt15PW'IW.-IMINM-Sﬂﬂiwmzﬂ'ﬁh’mmm}ﬁmuwd:lmlmﬂI.h.lhﬂ'hpluhtm
damster e the boundary.
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EX30V4. SN:38sp

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

Novemnber 29

Page :

2014
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(normaized)
-
n
'l

\

Frequency response
- -
o
]

Uncartainty of Frequency Response of E-field: £ 6.3% (k=2)
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EXI0Va- SN:3843 Novesmiber 21, 2014

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22
. > «
N
2 o . . o ©
Tet X Y < Tt X Y L
F
B 15 S
g | . i
'5‘;P._“.-!8“"‘~1’:i:,.o-‘-'—*’""?"""""}:“:3_‘.
a | :
F
054
r
C A ] WY S W WY - —id_ y S U W | - t 4
150 100 “0 ) ) m 150
Rot 7]
¥ ooT T s T
Uncartainty of Axial Isotropy Assessmant: £ 0,5% (k=2)
Cemfcale No: EX3-3845_Novid Page 8of 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.

FRZEpYE B o ’ﬁ%’ﬁ‘»‘ i@%ﬁ?ﬁ%;”%ﬂﬁ FIf [ﬁlfﬁi‘ﬂ%#@ fﬁ\’?’ﬁoi ° i%ﬁﬁ’ + 2 FJ?}E‘I?F‘ ’ '1‘}‘!‘??%}??!@ °

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at ww.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 Ltd. | No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 % % #74* 2 £ F1 % 7 1 §& 134 5L
SABRBAHLNF RLF | £(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.Sgs.com
\ Member of SGS Group




Report No. : E5/2015/70021A-02
Page: 69 of 97

EX3004— SH.3848 Hovember 21, 2012

Dynamic Range f(SAR}c4)
(TEM cell, fo.= 1900 MHz)

Input Skgneal [uk]
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EX30Va- SN:3848 Nowvernber 23, 2014

Conversion Factor Assessment

= B35 MHzWGLS R9 (H_conF) = 1900 MHz WGLS R22 (H_conv)

[ S 4
3 Y
£ i 5
3 o
" ol
“w {
Ll
'
2
"n s
M " = » o o - I ‘ W % ®» % = AR
13 il afwed
Y . . -
onavical rea— s L

Deviation from Isotropy in Liquid
Error (4, 8), f = 900 MHz

<10 08 -06 04 02 00 02 04 06 03 10
Uncertainty of Spherical 1sotropy A £2.6% (k=2)
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Morwember 21, 2004

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3848

Other Probe Parameters
Sensor Arrangament Trisngular
| Cannacior Angle (1) 1.5
| Machanical Surfaca Delection Mode enabled
Oplical Surface Deleclion Mode dieabiad
Frobe Cwverall Length 337 mm
Probe Body Diameter 10 mm
| o Length T mm
| Tip Diameter 2.5 mm
Frobe Tip o Sensar % Galioretion Point i o 1rmm
Probe Tip to Sensar ' Calbration Pont 1 mem
Probe Tip to Sensar Z Calibration Paint 1 mem
Recammendied Measuramant Distance from Surface 1.4 mm

Cestificale Mo: EX3-3048_Nowld

Fres

Page 11 of 11
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7. Uncertainty Budget

Measurement Uncertainty evaluation template for DUT SAR test (0.3-3G)

A b [¢ D e |f g h=c*f/eli=c*g/e |k

Source of Descriptio Toleranc_:e/ P_rObf-"b'“_ty_ Div ci ci Standar.d Standard vi, or

Uncertainty n tlncertalnty DlstrLI‘:)ut|0| (19) |(10g) uncertaint uncertainty |Veff
n \L

Measurement

|svstem

Probe calibration 7.2.1 6.00% N 1 1 1 6.00% 6.00%)| >

Isotropy , Axial |7.2.1.2 3.5% R /3 1 1 2.0% 2.0%)|

Isotropy, 7.2.1.2 9.6%| R /3 1 1 5.5% 5.5%] o

| Hemispherical

Boundary Effect 7.2.1.5 1.0% R /3 1 1 0.6% 0.6%)| o0

Linearity 7.2.1.3 4.7% R v/ 3 1 1 2.7% 2.7%]| >

Detection Limits 7.2.1.4 1.0% R /3 1 1 0.6% 0.6%)| o0

Readout Electronics|7.2.1.6 0.3% N 1 1 1 0.3% 0.3%)| oo

Response time 7.2.1.7 0.8% R /3 1 1 0.5% 0.5%)| o0

Integration Time 7.2.1.8 2.6% R /3 1 1 1.5% 1.5%)| 0

Measurement | 5 4 g 1.8% R /3 1 1 1.0% 1.0% |0

RF ambient 7.2.3.4 3.0%| R /3 1 1 1.7% 1.7%| oo

RF ambient

conditions - 7.2.3.4 3.0% R V3 1 1 1.7% 1.7%| o0

reflectiong
Probe positioner
Mechanical 7.2.2.1 0.4% R V3 1 1 0.2% 0.2%| oo
restrictions
Probe Positioning

with respect to 7.2.2.4 2.9% R V3 1 1 1.7% 1.7%]| o0
nhantom shell
Post-processing 7.2.4 1.0% R v/ 3 1 1 0.6% 0.6%)| o

Test Sample

Test sample 7.2.2.4 29%| N 1 1 1 2.9% 2.9%|M-1
positioning

Device Holder 1755 4.2 3.6%| N 1 1 1| 36% 3.6%|M-1
Uncertainty

Drift of output 7.2.1.9 5.0% R /3 1 1 2.9% 2.9%| o
power

Phantom and

|ISetup
Phantom 7.2.2.2 4.0% R /3 1 1 2.3% 2.3%|

Algorithm for
correcting SAR
for deviations in |7-2.3.3 1.9% N 1 1 0.84 1.9% 1.6%| o0

permitivity and

A sotiseit

Liquid 7.23.2 25%| N 1 | 0.64| 0.43 1.6% 1.1%|M
conductivitv(meas.)

Liquid 7.23.3 2.5% N 1 0.6] 0.49 1.5% 1.2%]|M
permitivitv(meas)

Combingd standard 731 RSS
uncertainty

Expant uncertainty
(95% confidence  [7-3.2 23.2% 23.0%

intervall K=2

11.6% 11.5%
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8. Phantom Description
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Sehmid & Partner Enginesring AG L R 9 aL g

Zoughausataase 43, BOC4 Zuncn, Swiwreriand
Phono «41 1 245 @700, Fax +4) 1 2456 8778
NICADIRGEG COM, NP LA dPRag com

Certificate of Conformity / First Article Inspection

nam “SAM Twin Phantom V4.0
Type No QD060 PAGC
Series No TP-11 ar
“Manufacturer SPEA
Zeughausstrasse 43
CH-8004 Zarich
Switzerand
Tostn
The series production p used the 10 a5t of first articles.

Campiate tests weres madea on the pre-series Type No. QD 000 P40 AA, Serial No. TP-1001 and on the
sorios first articie Typo No. QD 000 P40 BA, Serial No, TP-1006. Certain paramatars have been retasted

using further series items (called les) or are tested at each item,
Test W—-ﬂ%‘ Units tested
Dimensions Compliant with the geometry EFHE %.TE Flle () First arlicie,
according to the CAD model. Samples
Matanal thicknosa | Compliant with the ragquirements 2mm +/- 0.2mm In Aat First articla,
of shell according to the standards and specific areas of Samptes,
head section TP-1314 1.
Matacial thickness | Compliant with the reguirements gmm +/- 0.2mm at ERP First article,
at ERP according to the standards All items
Material Dielsctric parameters for required 800 Mz - 6 GHz. Material
parametars fraquencies Raolativae permittivity < 8, | samples
t < 0.05
Matorial ivity | The r | has Been tesied to be %‘ Pre-series,
compatibie with the liquids defined in | simulating iquids First article,
the standards if handled and cleaned Material
to ihe Inatructions. samples
Observe tachnical Note for material
Sagging %ompibm Wilh ihe requirements < 1% typical < O.5% i Protatypes,
according to the standards. f\lad with 155mm of Sample
Sagging of the flat section when filled | HSLS00 and without tasting
with tissue simutating Nquid DUT below
Standards
1] CENELEC EN 50381
2] IEEE Std 1528-2003
3) IEC 62208 Pan |
4] FCC OET Bulletn 85, Supplament C, Edition 01-01

(") The IT'IS CAD file is derived from 2] and is aiso within the lolerance requ s of the shapes of
the other documents.

Conformity
Eased on the sampie tests above, we certify that this item Is in compliance with the uncarainty
requiremants of SAR measuremants specified in standards {1] 1o [4).

Date 07.07 2005
B Porinar Eng) AC
Signature / Stamp £3. {2y g
Info Wapeag.com, MIDIwwwospaag com
Doclo A1 -QDGOGPADT < F Page "n
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9. System Validation from Original Equipment Supplier

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughsussirases 43, 5004 Zurich, Swazeeland

Aocreding by the Swse Avcreditation Senvios (SAS)

The Swiss Accreditation Service is one of the signatories to the EA

Mullilateesl Ag

forthe r

clont  SGS-TW (Auden)

gnition of calibration cartificates

Service suizze d dtalonnage
Sarvizio svizzero & taratura

S Swiss Calibration Servics

Aceraditation No.: SCS 108

Certificate No: D1750V2-1008_Augi14

|(CALIBRATION CERTIFICATE
|

Objact

Cafitration procedurs(s)

Caltwation date;

D1750V2 - SN: 1008

QA CAL-05.9

Calibration precedure for dipole validation kits above 700 MHz

August 28, 2014

Caitraton Equpment used (MATE citical for calbeanon)

Tris calbranon camilicale 0ocuments e iracesonly 10 nalionsd Sanaars, wiich sealize the plysca unis of measurements |S1)
The measwemans and the uncertaities with confidence protabilty ars given on the dollowing peges and ars part of the caritcale

AR cHIDRIons Nave e CONDUERY 1 1he Cosed LOEIONY BCty. Smiisnment Rnganaiun (22 « 35°C and humicily < 70%,

LThis calraion oeetlicate shiafl nof e e

Primary Searviards |Io# Cal Dafe (Caetficas No ) Schedubed Calieason

Power eeter EPM-4424 | GBS7TA80704 08-0c1-13 (No. 217-01627) Oct-14

Powar sansor MP B4B1A | usarzazyea 08-0ct-13 (No. 217-01827) Oct-14

Powar 3ansor HP 84814 ‘ Y1093 7 00-001-13 (No. 217-01828) Oct-14

Aslerence 20 B Attenuaior | $N: BosD 120%) 03-Apr-14 (No. 217-01818) Apr-18

Type-N siamarch combinaticn SN: 50472/ 06327 0G-Apr-14 (No. 217.01921) Apr15

RAulorance Probe ESIOVD SN 3205 30-Dec-13 (No, ES3-3206_Dec13) Dwe-14

DAE4 SN: ED1 18-Aug-14 [No. DAE4-601_Aug1d) Aug-15

Sacondary Standards 0¥ Chack Date (in housa| __Scheduled Check

RF generator HAS SMT-05 100005 04-Aug-88 (In house chedk Oct-13) In house check: Oct-16

Notwork Analyzee HP 875 USI7300585 54206  168-0c-01 (n housa check Oct-13] In housa chack: Oct14
Name Function Sigralure

Caibrated by Mchaol Wober Laboratory Techaiclan A/ﬂ g

Approved by: Kata Polowic Tachnical Manager

Cedtificate No: D1750V2-1008_Aug14

SGS Taiwan Ltd.
FAREPHERFERDF

Paga10f8

&2 U EE ] -

f (886-2) 2298-0488

a0 apgeoval of 1 Doy

Issued: August 28, 2014

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.

R P R SRR R IR R 00N - A A
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at ww.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 .

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.

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 % % #74* 2 £ F1 % 7 1 §& 134 5%
t (886-2) 2299-3279

Www.tw.sgs.com

Member of SGS Group



Report No. : E5/2015/70021A-02
Page: 75 of 97

Calibration Laboratory of A, g Schweizerischer Kalibrierds
Schmid & Partner ) c Sarvice sulsse d'éalonnage
Engineering AG g Servizo svazzero di tarstura
Zeughausatrasae 43, 8004 Zurich, Switzerand N S Swiss Calibration Service
Accrodied by the Swiss Accieditation Senice (SAS) Accreditaton No.: SCS 108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilatersl Agreement for the recognition of calibraton certificates

Glossary:

TSL tissue simulating fiquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resull.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximatety 85%.

Certificate No: D1750V2-1008_Augl4 Page 208
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Page :
Measurement Conditions
DASY system configuraticn, as far a3 not given on page 1.

DASY Version DASYS V5288

Extrapolation Advancad Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz = 5 mm

Frequency 1750 MHZ + 1 MH2
Head TSL parameters

The tollowing parameters and calculations were applied.
Temperature Parmittivity Conductivity

Nominal Head TSL paramaters 20°C 401 1.37 mho'm

Measured Head TSL parameters (220£02)°C 392+6% 1.37 mho'm 2 6 %

Head TSL temperature change during test <05°C -
SAR result with Head TSL

SAR averaged over 1 om” (1 g) of Hoad TSL Condition

SAR measurad 250 mW input powesr 926 Wikg

SAR far naminal Head TSL parameters nomalized to 1W 36.9 Wikg = 17.0 % (k=2)

SAR averaged over 10 em’ (10 g) of Head TSL congdtion

SAR measured 250 mW input pawer 4.91 Wikg

SAR for nominal Head TSL parameters

rormalized 1o 1W

19.6 W/kg = 16.5 % (k=2)

Body TSL parameters
The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C £3.4 1.49 mho'm
Measured Body TSL parameters (22.0 £0.2)°C 620+6% 149 mhom=6%
Body TSL temperature change during test <05°C -
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAA measwred 250 m\V Input power 9.44 Wixg
SAR for nominal Bedy TSL pararmeters normakzed to 1W 37.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ {10 g) of Body TSL condition
SAR measured 260 mW input power 5.07 Whg
SAR for nominal Body TSL paramatars nomalized to TW 20.2 Wikg = 16.5 % (k=2)

Certificate No: D1760V2-1008_Augi4
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Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed pont 5040+03 |02
Retum Loss -46.4 dB

Antenna Parameters with Body TSL

krpedance, transiomed 1o feed pont 4640+03jQ
Aatum Loss -285a88

General Antenna Parameters and Design

Elactrical Delay (one direction) | 1222 ns

Afer long term use with 100W radiated power. only a slight wanming of the dpoéa near the feedpoint can be measured

The dipole is made of standard ssmingld coaxlal cable. The center conductor of the feeding ling is directly connected to the
secand arm of the dipcle. The sntenna is thersdore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole ams in order to improve matching whan loaded according to the pasition as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
accordng to the Standard,

No excessive force must be applied 1o the dipole ams, because they might bend or the solderad connections near the
feadpoint may be damaged

Additional EUT Data

| Manufactured by SPEAG

| Manufactured an February 11, 2003
Carificate No: D1750V2-1006_Augid Page d of 8
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DASYS5 Validation Report for Head TSL

Date: 28.08.2014

Test Laboratory: SPEAG. Zurich, Switzerland

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1008

Communication System: UID 0 - CW; Frequency: 1750 MHz )
Medium parameters used; = 1750 MHz; o = 1.37 $/m; & = 39.2: p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS2 Configuration:

Probe: ES3DV3 - SN3205; ConvF(5.23, 5.23, 5.23); Calibeated: 30.12.2013;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601: Calibrated: 18.08.2014

Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSUAA; Serial: 1001

DASYS2 52.8.8(1222), SEMCAD X 14.6.1(§7331)

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

Reference Value = 95.53 Vim:; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 16.7 Wikg

SAR(I g) = 9.26 W/kg; SAR(10 g) = 4.91 W/kg

Maximum value of SAR (measured) = 11.6 Wikg

-4.00
-8.00
-12.00

1600

-20.00

0dB = 11.6 Wikg = 10.64 dBW/kg

Cortificate No: D1750V2.1008_Aug14 Papa 5af8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 28.08.2014

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz: Type: D1750V2; Serial: D1750V2 - SN: 1008
Communication System: UID 0 - CW; Frequency: 1750 MHz
Medium parameters used: = 1750 MHz; ¢ = 1.49 §/m: & = 52; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSIC63.19-2011)
DASYS52 Configuration:

¢ Probe: ES3DV3 - SN3205; ConvF(4.89, 4.89, 4.89); Calibrated: 30.12.2013;

o Sensor-Surface: 3mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 18.08,2014

« Phantom: Flat Phantom 5.0 (back}; Type: QDDOOPS0AA: Serial: 1002

o DASYS5252.8.8(1222), SEMCAD X 14.6.10(7331)

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

Reference Value = 93.44 Vim; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 16,3 Wikg

SAR(I g) = 9.44 W/kg: SAR(10 g) = 5.07 W/kg

Maximum value of SAR (measured) = 11.9 Wikg

-3.60
-7.20
-10.80

-14.40

-16.00

0dB = 11.9 Wikg = 10.76 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of {\\“\\\\\/_;//"A; S Schweizerischer Kalibrierdienst

Schmid & Partner M c Service suisse d'étalonnage
Engineering AG BNy Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland OAENNS S Swiss Calibration Service

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

Client SGS-TW (Auden)

CALIBRATION CERTIFICATE

Accreditation No.: SCS 0108

Certificate No: D1900V2-5d027_Apri15

Object D1900V2 - SN:5d027

Calibration procedure(s)

QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration date:

April 29, 2015

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

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

Calibration Equipment used (M&TE critical for calibration)

Approved by:

Katja Pokovic

Technical Manager

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

Power meter EPM-442A GB37480704 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP 8481A US37292783 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP 8481A MY41092317 07-Oct-14 (No. 217-02021) Oct-15

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

Type-N mismatch combination SN: 5047.2 / 06327 01-Apr-15 (No. 217-02134) Mar-16

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

DAE4 SN: 601 18-Aug-14 (No. DAE4-601_Aug14) Aug-15

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

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

Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Oct-14) In house check: Oct-15
Name Function aitre

Calibrated by: Claudio Leubler Laboratory Technician

Issued: April 29, 2015

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured
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Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Calibration is Performed According to the Following Standards:

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

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

February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

parallel to the body axis.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low

reflected power. No uncertainty required.

e FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.

No uncertainty required.

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

connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the

nominal SAR result.

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

probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation
Phaniom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz % 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters {22.0+0.2)°C 386+6% 1.37 mho/m =6 %
Head TSL temperature change during test <05°C - -—-
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.1 Wikg
SAR for nominal Head TSL parameters normalized to 1W 40.6 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.30 Wrkg
SAR for nominal Head TSL parameters normalized to 1W 21.3 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+0.2)°C 528+6% 1.50 mho/m £ 6 %
Body TSL temperature change during test <05°C - ne-
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.78 W/kg
SAR for nominal Body TSL parameters normalized to 1W 39.3 Wikg + 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Bady TSL condition
SAR measured 250 mW input power 5.20 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.9 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 502Q+25jQ
Return Loss -32.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 465Q+25jQ
Return Loss -27.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.197 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 17, 2002
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DASYS5 Validation Report for Head TSL

Date: 29.04.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d027

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

Medium parameters used: f = 1900 MHz; 6 = 1.37 S/m; &, = 38.6; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(5, 5, 5); Calibrated: 30.12.2014;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18.08.2014
¢ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
o DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 97.71 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 18.5 W/kg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.3 W/kg

Maximum value of SAR (measured) = 12.3 W/kg

-3.00
-6.00
-9.00
-12.00

-15.00

0 dB = 12.3 W/kg = 10.90 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 29.04.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d027

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

Medium parameters used: f = 1900 MHz; 6 = 1.5 S/m; &, = 52.8; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.65, 4.65, 4.65); Calibrated: 30.12.2014;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18.08.2014
o Phantom: Flat Phantom 5.0 (back); Type: QDO0OPS0AA; Serial: 1002
e DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 94.63 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 16.7 W/kg

SAR(1 g) =9.78 W/kg; SAR(10 g) = 5.2 W/kg

Maximum value of SAR (measured) = 12.4 W/kg

-3.00
-6.00
-9.00
-12.00

-15.00

0dB =12.4 W/kg = 10.93 dBW/kg
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Impedance Measurement Plot for Body TSL

23 Apr 2015 11:58:54
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Schmid & Partner Service suisse d'étalonnage
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Accradited by the Swiss Accrediation Sanioa (SA5) Accrecitation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 10 the EA
Nultilateral Ag for the g of calibration certificates
ciient  SGS-TW (Auden) Centiticate No: D2600V2-1005_Jan15
[CALIBRATION CERTIFICATE
Object D2600V2 - SN: 1005
Cashmtion procedura(s) QA CAL-05v8

Calibration precedure for dipole validation kits above 700 MHz

Calbration date January 27, 2015

This calbration certilicate documents the traceatrity o nationsl standards, which reslice the prysical units ol measuemants {52).
The mwasurements and the uncartaindes with contidence probabiity ars given on the Sollowing pages and are part of the cortficats

Al calbrations have been conducted in the diosed y faciny: 7t tamp (22 = 3°C and humidity < 70%.

Caltration Equpment used (M&TE ontical or calboryion|

Primary Stsacards liDa Cal Cate (Cardficats No.) Schedued Casbratian

Power meter EPM-4424 | GESTA00704 07-061-14 (No. 217-02020) Oct 15

Power senscr HP 84814 Usareazred 07-Oct-14 (No. 217-02020) Out-15

Powar sunsce HP 84814 MYE100E31T 07-0ct14 (No. 217.02021) Ocl15

RAslorence 20 4B Attenuaior SN: 5058 (20 03-Apr-14 (No. 217-01918) Age-15

Typa-N mamaich corbination SN: 50472/ 05327 D3-Apr-14 (Mo. 217.01921) Aprds

Aelorence Probe ESIOV] | SN: 3205 30-Dec-14 (No, ES3-3205_Dect4) Dec-15

DAE4 | SN D1 18-Aug-14 (No. DAE4.601_Aug1d) Aug1s

Secondary s Check Dala (in house) Sctwduied Chack

HF GENEMIDT HAL Sh T -UD ! T US-AU-HY {IN MCUSS Shsss TR 1) In house enEck: 010

Natwark Analyaer HP 8TS3E | US37390555 84208 18.0ct01 (0 house check Oct-14) In house check: Gat-15
Narne Functon Gighathra

Calteatud by Chandio Lsubise Laborilary Techncian

Approved by Katin Pokovic Technical Mansgee W

lwoad: Jaruary 27, 2015
Tris calbration certificate shall not be reproduced except i full without wiittsn approval of the lakaratory.
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Calibration Laboratory of S,

Fa \g_// . s Schweizenscher Kalibnerdienst

Schmid & Partner — ¢ Service suisse Gétalonnage

Engineering AG T Servizio svizzero of taratura
Zeughausstrasse 43, B004 Zurich, Switzerland £ ,/,:-\?\x S Swiss Calibration Service
Aocredited by 1he Swiss Accrecaton Service (SAS) Accraditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilatorsl Ag for the recog of cer
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The dipole is mounted with the spacer 1o position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paraliel to the body axis.

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

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

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

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

« SAR for nominal TSL paramelers: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Page :
Measurement Conditions
DASY syatem configuration, as far as not given on page 1
DASY Version DASYS V52838
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 1¢mm with Spacer
Zoom Scan Resolution dx, dy,dz2 =5mm
'; Frequency 2600 MHz = 1 MMz
Head TSL parameters
The following p s and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parametars 220°C 380 1.96 mha'/m
Measured Head TSL parameters (2.020.2)°C 20B8=6% 2.05 mhaim + 8 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW Input power 14.5 Wikg
SAR for nomnal Head TSL parameters narmalized to 1W 56.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” {10 g) of Head TSL condition
SAR measured 250 m'W input power 6.42 Vikg
SAR for nominal Head TSL parameters normalized to 1W 254 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parametars and calculations were appliod.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.5 2.18 mho'm
M d Body TSL par s (22020.2)°C 51.1:6% 221 mhom=6%
Body TSL temperature change during test <05°C e e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Cardition
SAR measured 250 mW input power 14,0 Wikg
SAR for nominal Body TSL parametars norralized o 1W 55.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL conditicn |
SAR measurad 250 mW nput power 6.20 Wikg
SAR for nominal Body TSL pammeters normalized 10 1W 24.6 Wikg = 16.5 % (k=2)

Certificate No: D2600V2-1005_Jan15
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Appendix (Additional assessments outside the scope of SCS0108)
Antenna Parameters with Head TSL

Impadanca, fransformad to fead point | 4940-33)0
Return Loes | -26.3 48

Antenna Parameters with Body TSL

Impedance, transfarmed to feed paint 468Q-25jQ
Hetum Loss | -276dB

General Antenna Parameters and Design

| Electrical Delay (one divection) ] 1.154 ns

After long tarm use with 100W radlated power, only & slight warming of the dipole neer the feadpoint can be measured

The dipole is made of standard semirigid coaxial cable, Tha center conducior of the feading line is drectly connacted to the
second arm of the dipole. The antenna is therelore shori-circuited for DC-signals, On some of the dizoles, small end caps
ara added to the dipole arms In order 10 improve matching when lesded according to the position &s explainad in the
"Measurerment Conditions” paragraph. The SAR data are nof affected by this change. The everal dipole length i< still
according to the Standard

No excessive farce must be appied 1o the dipale arms, because they might bend or the solderad connections near ihe
feedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manutaciured on December 23, 2006
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DASY5 Validation Report for Head TSL
Date: 27.01.2015

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1005
Communication System: UID () - CW; Frequency: 2600 MHz i
Medium parameters used: f = 2600 MHz: 6 = 2.05 S/m: &, = 38.8; p = 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/AEC/ANSI C63.19-2011)
DASY52 Configuration:

« Probe: ES3DV3 - SN3205; ConvF(4.49, 4,49, 4.49); Calibrated: 30,12,2014;

« Sensor-Surface: 3mm (Mechanical Surface Detection)

+ Electronics: DAE4 Sn601; Calibrated: 18.08.2014

« Phantom: Flat Phantom 5.0 (front); Type: QDOOUPS0AA; Seral: 1001

« DASYS5252.88(1222), SEMCAD X 14.6.10(7331)

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

Reference Value = 98.94 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 30.6 W/kg

SAR(1 g) = 14.5 W/kg; SAR(10 g} = 6.42 W/kg

Maximum value of SAR {measured) = 18.6 W/kg

ar
5 b
Rl 4

-ead

505

s

0dB = 18.6 W/kg = 12.70 dBW/kg
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Impedance Measurement Plot for Head TSL

26 Jan 20135 17:3%:41
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DASYS5 Validation Report for Body TSL

Date: 27,01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1005

Communication System: UID 0 - CW; Frequency: 2600 MHz _
Medium parameters used: f = 2600 MHz; o =2.21 S/m; & =51.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration
« Probe: ES3DV3 - SN3205; ConvF(4.13, 4.13, 4.13); Calibrated: 30,12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 18.08.2014
« Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0AA; Serial: 1002

o DASYS5252.8.8(1222): SEMCAD X [4.6.10(7331)

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

Reference Value = 96.04 V/m; Power Drift =0.02 dB

Peak SAR (extrapolated) = 29.6 W/kg

SAR(1 g) = 14 W/kg; SAR(10 g) = 6.2 W/kg

Maximum value of SAR (measured) = 18,7 Wikg

a8
0

-4.00
-8.00
-12.00
-16.00

-20.00

0dB =187 Wikg = 12.72 dBW/kg
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