Report No. : E5/2016/90001
Page: 1 of 110

SAR TEST REPORT e @O

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

Equipment Under Test Notebook

Marketing Name AMD Ultrathin

Brand Name AMD

Model No. AMD TED

Company Name Quanta Computer Inc.

Company Address No0.188, Wenhua 2nd Rd., Guishan Dist., Taoyuan City
33377, Taiwan

Standards IEEE/ANSI C95.1-1992, IEEE 1528-2013,

KDB248227D01v02r02,KDB865664D01v01r04,
KDB865664D02v01r02,KDB447498D01v06,

KDB616217D04v01r02,
FCCID HFS-TED
Date of Receipt Sep. 01, 2016
Date of Test(s) Sep. 12,2016 ~ Sep. 13, 2016
Date of Issue Sep. 29, 2016
In the configuration tested, the EUT complied with the standards specified above.

Remarks:

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

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

writing.
Signed on behalf of SGS
Engineer Supervisor
10 4 ‘__-"' ._':2 “‘/: Z
“TH at ~ HP? SO /f; .
Mattkuo /7T John Yeh
Date: Sep. 29, 2016 Date: Sep. 29, 2016
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Report Number Revision Description Issue Date
E5/2016/90001 Rev.00 Initial creation of document Sep. 22, 2016
E5/2016/90001 Rev.01 1% modification Sep. 29, 2016

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FR2ER1E R Uiﬁéﬁﬁ%‘i [EEapiEing ﬁfﬁﬂx Fif [ﬁJEﬁl’*ﬁfﬁﬂx@ \'&‘?@0‘« ° ¢ﬁ§f}%%’:’§ £ ﬂl?{yi'lni‘ﬁ' > T\P'ﬁfiﬁ FEIE -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at




Report No. : E5/2016/90001
Page: 3 of 110

Contents

I € =9 T= = 1IN 4 {0 T 4T 1 (oo 4
1.1 TeStiNG LaDOratOrY ... .. ..t e e e e e e 4
1.2 Details Of APPIICANT. ..o e 4
1.3 DesCription Of BUT .. ... e e 5
g L= YT 0 o 41T o | 23
1.5 0Operation DESCHIPLION ......uiiiiiie e e e e e e e e s eeeeeas 23
1.6 The SAR Measurement SYSIEM......coou i it 28
1.7 SYStEM COMPONENTS ....eiiiiieii ettt e e e e e e e e n e e e annnns 30
1.8 SAR System VerifiCation .........ooiiiiiiiiiiee e 32
1.9 Tissue Simulant Fluid for the Frequency Band ... 33
1.10 Evaluation ProCEAUIES ........cooiiiiiie et 35
1.11 Probe Calibration ProCeAUIES ..o 36
1.12 Test Standards and LIMitS ........eeriiiiiiii e 39
2. Summary of RESUIS ..o 41
3. Simultaneous TransmMissSion ANAlYSiS......cccccciiiiiiissemmmmnrrrr e ——————————— 43
3.1 Estimated SAR CalCUlAtioN..........ooiiiiiiii e 44
3.2 SPLSR evaluation and @nalySiS ........c.uuueeiiuiiiieiiiie e 45
4. InStruments LiSt ... s s s e m s 48
LT 1T (== T U] =T 1= ) 49
6. SAR System Performance Verification ...........cccccviiimmniiiiinnnsssrnssssssssennns 64
7. DAE & Probe Calibration Certificate .........ccccorirvscmimniicmsnssssn s 69
8. Uncertainty Budget...........cooiiiimmmiiiiinnisisesssns s 85
LT o 0 =T | (o 04 TN T=T=T o g o (o T 87
10. System Validation from Original Equipment Supplier........cccciiiiiiiiciissmmnnnnenninnnes 88

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.
PEZRPYERRI P SRV BRI TSR 100 » R E R 2 IR PR DRI -

This document is |ssued by the Company subject to its General Conditions of Serwce prlnted overleaf, available on request or accessible at



Report No. : E5/2016/90001
Page: 4 of 110

1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory

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

Tel +886-2-2299-3279

Fax +886-2-2298-0488

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

1.2 Details of Applicant

Company Name Quanta Computer Inc.

No.188, Wenhua 2nd Rd., Guishan Dist., Taoyuan City

Company Address
33377, Taiwan
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Equipment Under Test [Notebook
Marketing Name AMD Ultrathin
Brand Name AMD

Model No. AMD TED
FCCID HFS-TED

Antenna Designation
(Maximum Gain)

Main_2.45GHz: 0.21dBi, 5GHz: 0.70dBi
Aux_2.45GHz: -0.29dBi, 5GHz: -0.45dBi

Mode of Operation

DXIWLANB802.11 a/b/g/n(20M/40M)/ac(20M/40M/80M)

XBluetooth
WLAN802.11 a/blg/n(20M/40M)/ 1

Duty Cycle ac(20M/40M/80M)
Bluetooth 1
WLAN802.11 b/g/n(20M) 2412 — 2462
WLAN802.11 n(40M) 2422 — 2452
WLAN802.11 a/n(20M)/ac(20M) 5.2G | 5180 — 5240
WLAN802.11 n(40M)/ac(40M) 5.2G  |5190 — 5230
WLAN802.11 ac(80M) 5.2G 5210
WLAN802.11 a/n(20M)/ac(20M) 5.3G | 5260 — 5320
WLAN802.11 n(40M)/ac(40M) 5.3G  |5270 — 5310

(T,\)A(H':erq“e”cy Range |\ AN802.11 ac(80M) 5.3G 5290
WLANS02.11 a/n/ac(20M) 5.6G 5500 — 5720
WLAN802.11 n/ac(40M) 5.6G 5510 — 5710
WLANB02.11 ac(80M) 5.6G 5530 — 5690
WLAN802.11 a/n(20M)/ac(20M) 5.8G | 5745 — 5825
WLAN802.11 n(40M)/ac(40M) 5.8G |5710 — 5795
WLAN802.11 ac(80M) 5.8G 5775
Bluetooth 2402 — 2480

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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WLAN802.11 b/g/n(20M) 1 - 11
WLAN802.11 n(40M) 3 — 9
WLAN802.11 a/n(20M)/ac(20M) 5.2G | 36 — 48
WLAN802.11 n(40M)/ac(40M) 52G | 38 — 46
WLANB02.11 ac(80M) 5.2G 42
WLAN802.11 a/n(20M)/ac(20M) 5.3G | 52 — 64
WLANB02.11 n(40M)/ac(40M) 5.3G | 54 — 62
ahsggﬂ)N“mber WLANB802.11 ac(80M) 5.3G 58
WLANB02.11 a/n/ac(20M) 5.6G 100 — 144
WLAN802.11 n/ac(40M) 5.6G 102 — 142
WLANB02.11 ac(80M) 5.6G 106 — 138
WLAN802.11 a/n(20M)/ac(20M) 5.8G | 149 — 165
WLANB02.11 n(40M)/ac(40M) 5.8G | 142 — 159
WLANB02.11 ac(80M) 5.8G 155
Bluetooth 0 — 78
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Max. SAR (1 g) (Unit: W/Kg)

Antenna Band Measured| Reported | Channel |  Position
WLAN802.11b 1160 | 1.168 1 |aepside
WLAN802.11 a 5.2G 0518 | 0520 | 40 T;gf;ﬂﬂiae

- WLAN802.11 a 5.3G 0.719 | 0.721 52 T;Sféf?ﬂiae
WLAN802.11 a 5.6G 0565 | 0573 | 136 T;gf;ts'rggae
WLAN802.11 ac(20M) 5.6G | 0.514 | 0519 | 144 ngf;tsirggae
WLANS02.11 ac(80M) 5.8G | 0.442 | 0.459 | 155 T;gf’efirﬂﬁae
WLANB802.11b 1.020 | 1.022 6 T;gf’ef'rﬂﬁae
Bluetooth(GFSK) 0.031 | 0049 | 78 T;gf;firgﬁae
WLANB802.11 a 5.2G 0.689 | 0702 | 40 T;gfgfirﬂﬁae

Aux |WLAN802.11 a 5.3G 0.690 | 0.692 | 56 T;gf;tsirﬂgae
WLANB802.11 a 5.6G 0.657 | 0.659 | 120 T;gf;firﬂgae
WLANB02.11 ac(20M) 5.6G | 0.573 | 0.580 | 144 T;gf;firﬂgae
WLANS02.11 ac(80M) 5.8G | 0.565 | 0.576 | 155 T;gf;ﬂﬂiae
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WLAN802.11 a/b/g/n(20M/40M)/ac(20M/40M/80M) conducted power table:

Antenna SISO MIMO
Band Chain 0 Chain 1 Chain0+1
WLAN802.11b V Vv —
WLAN802.11g V Vv —
WLAN802.11n(20M) Vv \Y V
WLAN802.11n(40M) V Vv V
WLAN802.11ac Vv Vv V
WLAN802.11a V Vv —
WLAN802.11n(20M) 5G Vv Vv V
WLAN802.11n(40M) 5G Vv Vv V
WLAN802.11ac(20M) 5G Vv Vv Vv
WLAN802.11ac(40M) 5G Vv Vv Vv
WLAN802.11ac(80M) 5G Vv Vv V
Main (CHO)
Average conducted output
Sz 8 Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
CH LB Tolerance (dBm) (Mbps)
(MHz) 1
1 2412 20.5 20.47
6 2437 20.5 20.41
11 2462 20.5 20.38
Average conducted output
802119 Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
CH LB Tolerance (dBm) (Mbps)
(MHz) 6
1 2412 18 17.56
6 2437 19.5 19.21
11 2462 18 17.73
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Main (CHO)

ST i) Max. Rated Avg. Averagpeo(\j\?er}d(%CBt;d) outpt
cy | Frequency Tcljlg\:vaenrc; 'X;%Xr'n) Data Rate (Mbps)
(MHz) 6.5
1 2412 17 16.82
6 2437 19.5 19.41
11 2462 16 15.88

802.11 n(40M)

Average conducted output

Max. Rated Avg. power (dBm)
o | Fremerey | Foemrsfe | Dota Reto e
(MFiz) 13.5
2422 13 12.89
2437 18.5 18.11
2452 11 11.00

802.11 ac(20M)

Average conducted output

Max. Rated Avg. power (dBm)
o | Freauency | Fovercbiee | o e b
(MHz) 13
1 2412 17 16.84
6 2437 19.5 19.35
11 2462 16 15.88

802.11 ac(40M)

Average conducted output

Max. Rated Avg. power (dBm)
on | Froquency | Fovercbi | o e by
(MHz) 57
2422 13 12.64
2437 18.5 18.31
2452 11 10.89
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Main (CHO)

802.11 a Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 5
36 5180 15 14.93
40 5200 15 14.98
44 5220 15 14.88
48 5240 15 14.83
52 5260 15 14.99
56 5280 15 14.97
60 5300 15 14.93
64 5320 15 14.92
100 5500 14 13.81
104 5520 15 14.86
120 5600 15 14.78
136 5680 15 14.94
140 5700 13 12.91
149 5745 15 14.96
157 5785 15 14.82
165 5825 15 14.88
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Main (CHO)

802.11 n(20M) Average conducted output
5.2/5.3/5.6/5.8G Max. Rated Avg. power (dBm)
Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)
CH
(MHz) 6.5

36 5180 15 14.64
40 5200 15 14.73
44 5220 15 14.81
48 5240 15 14.92
52 5260 15 14.74
56 5280 15 14.93
60 5300 15 14.82
64 5320 15 14.78
100 5500 13.5 13.44
120 5600 15 14.93
140 5700 13 12.84
149 5745 15 14.88
157 5785 15 14.99
165 5825 15 14.82
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Main (CHO)

802.11 n(40M) Average conducted output

5.2/5.3/5.6/5.8G Max. Rated Avg. power (dBm)
Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)
CH
(MHz) 13,5

38 5190 11.5 11.44

46 5230 14.5 14.21

54 5270 14.5 14.33

62 5310 14 13.98
102 5510 11.5 11.24
118 5590 14.5 14.24
134 5670 14.5 14.45
151 5755 15 15.00
159 5795 15 14.83
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Main (CHO)

802.11 ac(20M) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5
36 5180 15 14.99
40 5200 15 14.82
44 5220 15 14.81
48 5240 15 14.79
52 5260 15 14.73
56 5280 15 14.88
60 5300 15 14.87
64 5320 15 14.95
100 5500 13.5 13.43
120 5600 15 14.77
140 5700 13 12.94
144 5720 15 14.96
149 5745 15 14.88
157 5785 15 14.82
165 5825 15 14.93
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Main (CHO)
802.11 ac(40M) Average conducted output
5.2/5.3/5.6/5.8G Max. Rated Avg. power (dBm)
Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)
CH
(MHz) 13,5

38 5190 11.5 11.43

46 5230 14.5 14.33

54 5270 14.5 14.45

62 5310 14 13.99
102 5510 11.5 11.42
118 5590 14.5 14.48
134 5670 14.5 14.49
142 5710 14.5 14.12
151 5755 15 14.83
159 5795 15 14.89

802.11 ac(80M) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)
CH
(MHz) 29.3

42 5210 10.5 10.44

58 5290 12 11.98
106 5530 12 11.92
122 5610 14.5 14.33
138 5690 14.5 14.47
155 5775 15 14.84
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Aux (CH1)
Average conducted output
ST Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
cH | Freauency | roorance (dBm) (Mbps)
(MHz) 1
1 2412 20.5 20.48
6 2437 20.5 20.49
11 2462 20.5 20.46
Average conducted output
802.11g Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
cH | Frequency | 4o ance (dBm) ilbo)
(MHz) 6
1 2412 18 17.66
6 2437 19.5 19.44
11 2462 18 17.74
Average conducted output
80211 n(20M) | Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
cH | Frequency | 4o ance (dBm) ko)
(MHz) 6.5
1 2412 17 16.72
6 2437 19.5 19.44
11 2462 16 15.84
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Aux (CH1)

SUETT lEhs) Max. Rated Avg. Averagpeo(\j\?er}d(LéCBt;d) outpt
on | Froqency | Foners | Data e )
laz) 135
2422 13 12.84
2437 18.5 18.44
2452 11 10.78

802.11 ac(20M)

Max. Rated Avg.

Average conducted output
power (dBm)

on | Froerey | Fovershar [ oaa e ibps
(MHz) 13
1 2412 17 16.89
6 2437 19.5 19.21
11 2462 16 15.84

802.11 ac(40M)

Average conducted output

Max. Rated Avg. power (dBm)
o | Freauency | Fovercbie | o e b
(MHz) 57
2422 13 12.95
2437 18.5 18.34
2452 11 10.81
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Aux (CH1)
802.11 a Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 5
36 5180 15 14.86
40 5200 15 14.92
44 5220 15 14.81
48 5240 15 14.91
52 5260 15 14.98
56 5280 15 14.99
60 5300 15 14.96
64 5320 15 14.97
100 5500 14 13.75
104 5520 15 14.78
120 5600 15 14.99
136 5680 15 14.80
140 5700 13 12.82
149 5745 15 14.83
157 5785 15 14.98
165 5825 15 14.89
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Aux (CH1)
SOE VY e Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5
36 5180 15 14.88
40 5200 15 14.81
44 5220 15 14.67
48 5240 15 14.69
52 5260 15 14.92
56 5280 15 14.91
60 5300 15 14.88
64 5320 15 14.79
100 5500 13.5 13.48
120 5600 15 14.89
140 5700 13 12.95
149 5745 15 14.92
157 5785 15 14.73
165 5825 15 14.79
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Aux (CH1)

802.11 n(40M) Average conducted output

5.2/5.3/5.6/5.8G Max. Rated Avg. power (dBm)
Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)
CH
(MHz) 13.5

38 5190 11.5 11.43

46 5230 14.5 14.31
54 5270 14.5 14.35

62 5310 14 13.99
102 5510 11.5 11.45
118 5590 14.5 14.31
134 5670 14.5 14.48
151 5755 15 14.89
159 5795 15 14.92
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Aux (CH1)
802.11 ac(20M) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MH2) 6.5
36 5180 15 14.91
40 5200 15 14.99
44 5220 15 14.92
48 5240 15 14.88
52 5260 15 14.83
56 5280 15 14.73
60 5300 15 14.89
64 5320 15 14.77
100 5500 13.5 13.41
120 | 5600 15 14.99
140 5700 13 12.83
144 5720 15 14.95
149 5745 15 14.94
157 5785 15 14.88
165 5825 15 14.81
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Aux (CH1)
802.11 ac(40M) Average conducted output
5.2/5.3/5.6/5.8G Max. Rated Avg. power (dBm)
Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)
CH
(MHz) 13.5
38 5190 11.5 11.44
46 5230 14.5 14.31
54 5270 14.5 14.45
62 5310 14 13.98
102 5510 11.5 11.43
118 5590 14.5 14.45
134 5670 14.5 14.50
142 5710 14.5 14.35
151 5755 15 14.92
159 5795 15 14.91
802.11 ac(80M) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
cy | Frequency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 29.3
42 5210 10.5 10.35
58 5290 12 11.92
106 5530 12 11.88
122 5610 14.5 14.13
138 5690 14.5 14.36
155 5775 15 14.92
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Bluetooth conducted power table:

Frequency | Data Avg.
(MH2) Rate Max. power(dBm) B —
2402 1 7 3.75 2.371
2441 1 7 4.37 2.735
2480 1 7 5.02 3.177
2402 2 7 3.26 2.118
2441 2 7 3.92 2.466
2480 2 7 4.53 2.838
2402 3 7 3.1 2.046
2441 3 7 3.81 2.404
2480 3 7 4.46 2.793
Avg.
Frequency (MHz)| Max. power(dBm) BT4.0
dBm mW
2402 4.5 0.28 1.067
2442 4.5 0.48 1.117
2480 4.5 0.71 1.178
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1.4 Test Environment

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

1.5 Operation Description

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

EUT was tested as below,

Tablet mode

WLAN (Main / Aux): top / back sides with separation distance Omm

Laptop mode

SAR measurement is not required since the distance between antenna and
keyboard bottom is larger than 20cm

—— 217mm —»

— 217mm »|
— e R 1 "E—
65mm D g y z 65mm
Aux Main
220mm 220mm
Left side LC D Right side
<Front View>
Bottom

Antenna location of tablet mode (front view)
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Antenna TX
Panel =l

i - I I 14mm

Antenna location of tablet mode (cross section view)

o
TX Antenna
] NE
\ 245mm
\i 230mm
| '

I
Antenna location of laptop mode

Note:
802.11b DSSS SAR Test Requirements:

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

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

802.11g/n OFDM SAR Test Exclusion Requirements:

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

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

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

6. For WLAN Main/Aux antennas, 5.2a/5.3a/5.6a/5.8ac(80) is chosen to be the
initial test configuration. (Band gap channel (ch144) in 5.6ac(20M) is also
considered for SAR testing.)

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

8. BT and WLAN Aux use the same antenna path and Bluetooth can transmit
simultaneously with WLAN Main.

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

10.According to KDB865664 D01, SAR measurement variability must be assessed
for each frequency band. When the original highest measured SAR is = 0.8 W/kg,
repeated that measurement once. Perform a second repeated measurement
only if the ratio of largest to smallest SAR for the original and first repeated
measurements is > 1.20 or when the original or repeated measurement is 2 1.45
W/kg (~ 10% from the 1-g SAR limit)

11.Based on KDB447498D01,
(1) SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation
distances< 50 mm are determined by:
Mar. tune up power(mW) Py—

|
Min. test separation distance(mm) x f(GHz) = 3

When the minimum test separation distance is < 5mm, 5mm is applied to
determine SAR test exclusion.
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(2) For test separation distances > 50 mm, and the frequency at 100 MHz to
1500MHz, the SAR test exclusion threshold is determined according to the
following, and as illustrated in Appendix B of KDB447498 DO1.

[(Threshold at 50mm in step1) + (test separation

distance-50mm)x(2222)|(mW),

(3) For test separation distances > 50 mm, and the frequency at >1500MHz to
6GHz, the SAR test exclusion threshold is determined according to the
following, and as illustrated in Appendix B of KDB447498 DO1.

[(Threshold at 50mm in step1) + (test separation distance-50mm)x10](mW),
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Top side Right side Left side
Max. tune-up | Max. tune-up Test ; Test q Test .
Wiasts power(dBm) | power(mW) | separation | Calculation quAu;{re separation | Calculation F{quu;{re separation ~20cm Rg%:'{e
distance value testing? distance value testing? distance testing?
(mm) (mm) (mm)
WLAN Main | 5 5 112202 |'®S™MaN| 35011 | YES | 65 | 153521 | NO | 217 YES | NO
2.45GHz 5
WLAN Main 15 31623 |'®SSthan) 45064 | vES 65 | 151526 | NO 217 YES NO
5GHz 5
Bottom side Back side
Max. tune-up | Max. tune-up Test ) Test )
Mode ; Require 1 " Require
power(dBm) | power(mW) separatlon 220em | SAR separatlon Calculation SAR
distance . distance value .
testing? testing?
(mm) (mm)
WLAN Main
2 45GHzZ 20.5 112.202 220 YES NO 14 12.575 YES
e | 15 31623 | 220 | YES | NO | 14 | 5452 | VES
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Top side Right side Left side
Max. tune-up | Max. tune-up Test ; Test ; Test .
glocs power(dBm) | power(mW) | separation | Calculation quAu;‘re separation >20cm F{quuFl{re separation | Calculation Rgc;u;(re
distance value testing? distance testing? distance value testing?
(mm) (mm) (mm)
WLAN Aux | 505 112202 |'®SS™aN| 35011 | vES | 217 YES | NO 65 | 153521 | NO
2.45GHz 5
WLAN Aux 15 31623 |'®SSan| 5064 | vES | 217 YES NO 65 | 151526 | NO
5GHz 5
BT 7 5012 || 4579 | NO | 217 YES | NO 65 | 150.158 | NO
Bottom side Back side
Max. tune-up | Max. tune-up Test " Test "
Mode ’ Require . . Require
power(dBm) | power(mW) se_paratlon ~20cm SAR separauon Calculation SAR
distance A distance value f
testing? testing?
(mm) (mm)
WLAN Aux
2 45GHzZ 20.5 112.202 220 YES NO 14 12.575 YES
WLAN Aux 15 31.623 220 | YES | NO 14 5452 | YES
5GHz
BT 7 5.012 220 YES NO 14 0.564 NO
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1.6 The SAR Measurement System

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

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

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

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

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

S —

Lir amae
il | = CE - -

=

Maasuramen Sarver o DASYS

S S g v S K b

.....

PC

Fig. a The block diagram of SAR system
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The Electro-optical converter (EOC) performs the conversion between optical
and electrical of the signals for the digital communication to the DAE and for the
analog signal from the optical surface detection. The EOC is connected to the
measurement server.
The function of the measurement server is to perform the time critical tasks such
as signal filtering, control of the robot operation and fast movement interrupts.
A probe alignment unit which improves the (absolute) accuracy of the probe
positioning.
A computer operating Windows 7.
DASY 5 software.
Remote control with teach pendant and additional circuitry for robot safety such
as warning lamps, etc.

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

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

Validation dipole kits allowing to validate the proper functioning of the system.
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1.7 System Components

EX3DV4 E-Field Probe

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

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

Frequency |10 MHz to > 6 GHz

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

Dynamic 10 uW/g to > 100 mW/g
Range Linearity: + 0.2 dB (noise: typically < 1 pyW/qg)

Dimensions |Tip diameter: 2.5 mm

Application  [High precision dosimetric measurements in any exposure scenario
(e.g., very strong gradient fields). Only probe which enables
compliance testing for frequencies up to 6 GHz with precision of
better 30%.
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SAM PHANTOM V4.0C

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

It enables the dosimetric evaluation of left and right hand phone
usage as well as body mounted usage at the flat phantom region. A
cover prevents evaporation of the liquid. Reference markings on
the phantom allow the complete setup of all predefined phantom
positions and measurement grids by manually teaching three
points with the robot.

Shell 2+0.2mm
Thickness
Filling Volume|Approx. 25 liters
Dimensions |Height: 850 mm;
Length: 1000 mm;
Width: 500 mm

DEVICE HOLDER

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

Device Holder
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1.8 SAR System Verification

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

z ¥
Spacer B X

N 3D Probe positioner

| =
=2 . — \Fieid probe
,_in o~ Fiat phantom

\ / _
g P S,

Dipole

‘ Amp Dir. coupler

Signal

generator ‘=I= ’

Fig. b The block diagram of system verification
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Measured
Validation SN Frequency 1\éVALa}:get M;:;l_]:ed SAR-1g | Deviation | Measured
Kit (MHz) W/ g W/ 9 | normalized to (%) Date
(mWig) | (mWi/g) 1W (mW/g)
D2450V2 | 727 | 2450 |Body 49.6 12.2 48.8 -1.61% | Sep. 13,2016
5200 | Body 71.9 7.19 71.9 0.00% |Sep. 12,2016
D5GHZV2 | 1023 5300 | Body 75.1 7.36 73.6 -2.00% | Sep. 12,2016
5600 | Body 78.3 8.03 80.3 2.55% | Sep. 12,2016
5800 | Body 75.3 7.74 77.4 2.79% | Sep. 12,2016

Table 1. Results of system validation

1.9 Tissue Simulant Fluid for the Frequency Band

The dielectric properties for this body-simulant fluid were measured by using the
Agilent Model 85070E Dielectric Probe (rates frequency band 200 MHz to 20 GHz)
in conjunction with Network Analyzer (30 KHz-6000 MHz).

All dielectric parameters of tissue simulates were measured within 24 hours of SAR
measurements. The depth of the tissue simulant in the flat section of the phantom
was = 15 cm £ 5 mm (Frequency <3G) or =2 10 cm £ 5 mm (Frequency >3G) during
all tests. (Fig. 2)

Measured| Target Target [Measured| Measured Measuremen
Tissue| Frequenc | Dielectric | Conductivity | Dielectric | Conductivity
% dev er| % dev o t

Type y Constant, , Constant, , Date

(MHz) Er o (S/m) Er o (S/m)

2412 52.751 1.914 52.952 1.941 -0.38% | -1.43%

24 . . . . -0.37% -1.36°

37 52.717 1.938 52.913 1.964 0.37% | -1.36% 2016/9/13

2450 52.700 1.950 52.854 1.976 -0.29% | -1.33%

2480 52.662 1.993 52.852 2.021 -0.36% | -1.43%

5200 49.014 5.299 50.307 5.103 -2.64% | 3.70%

5260 48.933 5.369 50.248 5.167 -2.69% | 3.77%
Body 5280 48.906 5.393 50.215 5.191 -2.68% | 3.74%

5300 48.879 5.416 50.163 5.213 -2.63% | 3.75%

5600 48.471 5.766 49.896 5.564 -2.94% | 3.51% | 2016/9/12

5680 48.363 5.860 49.775 5.652 -2.92% | 3.55%

5720 48.309 5.907 49.702 5.697 -2.88% | 3.55%

5775 48.234 5.971 49.642 5.758 -2.92% | 3.56%

5800 48.200 6.000 49.583 5.787 -2.87% | 3.55%

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

Frequenc Ingredient Total
u

g Y Mode Preventol
(MHz) DGMBE | Water |Salt D-7 Cellulose |Sugar| amount

2450M | Body | 301.7ml |698.3ml| — — — — |1.0L(Kg)

Body Simulating Liquids for 5 GHz, Manufactured by SPEAG:
Ingredients Water | Esters, Emulsifiers, Inhibitors Sodium and Salt
(% by weight) 60-80 20-40 0-1.5

Table 3. Recipes for Tissue Simulating Liquid
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1.10 Evaluation Procedures

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

1.11 Probe Calibration Procedures

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

1.11.1 Transfer Calibration with Temperature Probes

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

sAar=Z|E[ =c or
o, ot
whereby o is the conductivity, p the density and c the heat capacity of the

liquid.

Hence, the electric field in lossy liquid can be measured indirectly by
measuring the temperature gradient in the liquid. Non-disturbing
temperature probes (optical probes or thermistor probes with resistive lines)
with high spatial resolution (<1-2 mm) and fast reaction time (<1 s) are
available and can be easily calibrated with high precision [1]. The setup
and the exciting source have no influence on the calibration; only the
relative positioning uncertainties of the standard temperature probe and the
E-field probe to be calibrated must be considered. However, several
problems limit the available accuracy of probe calibrations with
temperature probes:

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FR2ER1E R l*ﬁ#f}ﬁ%‘i['E%Tiﬁﬂ?:ti/*ifﬁpﬁ?i ’ [ﬁJEﬁl*’Fifﬁ#@W?’f%‘« ° ¢ﬂ~;p7{~w’: £ ﬂl?[yi'ln‘jﬁ‘ > T\P‘ﬁﬂiﬁ 7
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



| Report No. : E5/2016/90001
: Page: 37 of 110
—_——— . i_

® The temperature gradient is not directly measurable but must be
evaluated from temperature measurements at different time steps.
Special precaution is necessary to avoid measurement errors caused by
temperature gradients due to energy equalizing effects or convection
currents in the liquid. Such effects cannot be completely avoided, as the
measured field itself destroys the thermal equilibrium in the liquid. With a
careful setup these errors can be kept small.

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

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

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

Considering these problems, the possible accuracy of the calibration of

E-field probes with temperature gradient measurements in a carefully

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

combination of the waveguide techniques and the thermal measurements

was presented in [3]. The estimated uncertainty of the setup is £5% (RSS)

when the same liquid is used for the -calibration and for actual

measurements and +7-9% (RSS) when not, which is in good agreement

with the estimates given in [2].

1.11.2 Calibration with Analytical Fields

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

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

power). This corresponds to the standard field method for probe calibration

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

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

points must be considered in the assessment of the uncertainty:

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

® The accuracy of the calculated field strength will depend on the
assessment of the dielectric parameters of the liquid.
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® Due to the small wavelength in liquids with high permittivity, even small
setups might be above the resonant cutoff frequencies. The field
distribution in the setup must be carefully checked for conformity with the
theoretical field distribution.
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1.12 Test Standards and Limits

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

based generally on criteria published by the American National Standards

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

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

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

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

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

National Council on Radiation Protection and Measurements (NCRP) in

“Biological Effects and Exposure Criteria for Radio frequency Electromagnetic

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

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

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

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

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

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

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

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

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

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

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

Table 4. RF exposure limits

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

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

over their exposure.
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2. Summary of Results
WLANS802.11 Main Antenna
Distance Freq. |Max. Rated Avg. | Measured Averaged SAR over 1g Plot
Antenna Mode Position s CH (MHci) Power + Max. | Avg. Power [ Scaling (W/kg) 6
Tolerance (dBm) |  (dBm) Measured | Reported
Back sdie_Tablet mode 0 1| 2412 20.5 2047 | 100.69% | 0.579 0.583 -
Top side_Tablet mode 0 1| 2412 20.5 20.47 | 100.69% | 1.160 1.168 49
WLANB802.11 b
Top side_Tablet mode* 0 1| 2412 20.5 2047 | 100.69% | 1.110 1.118 -
Top side_Tablet mode 0 6 | 2437 20.5 20.41 102.09% | 1.080 1.103 -
Back sdie_Tablet mode 0 40 | 5200 15 14.98 | 100.46% | 0.236 0.237 -
WLANB802.11 a 5.2G
Top side_Tablet mode 0 40 | 5200 15 14.98 | 100.46% | 0.518 0.520 50
) Back sdie_Tablet mode 0 52 | 5260 15 14.99 | 100.23% | 0.252 0.253 -
Main | WLAN802.11 a 5.3G
Top side_Tablet mode 0 52 | 5260 15 14.99 | 100.23% | 0.719 0.721 51
Back sdie_Tablet mode 0 136 | 5680 15 14.94 | 101.39% | 0.360 0.365 -
WLANB802.11 a 5.6G
Top side_Tablet mode 0 136 | 5680 15 1494 | 101.39% | 0.565 0.573 52
WLANS02.11 Back sdie_Tablet mode 0 144 | 5720 15 14.96 100.93% 0.232 0.234 -
ac(20M) 5.6G Top side_Tablet mode 0 144 | 5720 15 14.96 | 100.93% | 0.514 0.519 53
WLANS02.11 Back sdie_Tablet mode 0 155 | 5775 15 14.84 103.75% 0.238 0.247 -
ac(80M) 5.8G Top side_Tablet mode 0 155 | 5775 15 14.84 103.75% | 0.442 0.459 55

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

Note:
Scaling =

Reported SAR = measured SAR * (scaling)

repomed EAR - T mieh - lu{“::"}q;]]:nﬂ
mensered FAR Faiaus}

Where P2 is maximum specified power, P1 is measured conducted power
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WLANS802.11 Aux Antenna
Distance Freq. | Max. Rated Avg. | Measured Averaged SAR over 1g Plot
Antenna Mode Position o CH (MHcl) Power + Max. | Avg. Power | Scaling (W/kg) e
Tolerance (dBm) |  (dBm) Measured | Reported
Back sdie_Tablet mode 0 6 | 2437 20.5 20.49 100.23% | 0.530 0.531 -
WLAN802.11 b Top side_Tablet mode 0 1 2412 20.5 20.48 100.46% | 1.000 1.005 -
Top side_Tablet mode 0 6 2437 20.5 20.49 100.23% 1.020 1.022 57
Back sdie_Tablet mode 0 78 | 2480 7 5.02 157.76% | 0.016 0.025 -
Bluetooth(GFSK)
Top side_Tablet mode 0 78 | 2480 7 5.02 157.76% |  0.031 0.049 58
Back sdie_Tablet mode 0 40 5200 15 14.92 101.86% 0.219 0.223 -
WLAN802.11 a 5.2G
Top side_Tablet mode 0 40 | 5200 15 14.92 101.86% | 0.689 0.702 59
Aux Back sdie_Tablet mode 0 56 | 5280 15 14.99 100.23% | 0.220 0.221 -
WLANB802.11 a 5.3G
Top side_Tablet mode 0 56 | 5280 15 14.99 100.23% | 0.690 0.692 60
Back sdie_Tablet mode 0 120 | 5600 15 14.99 100.23% | 0.298 0.299 -
WLANB802.11 a 5.6G
Top side_Tablet mode 0 120 | 5600 15 14.99 100.23% | 0.657 0.659 61
WLANS02.11 Back sdie_Tablet mode 0 144 | 5720 15 14.95 101.16% 0.272 0.275 -
ac(20M) 5.6G Top side_Tablet mode 0 144 | 5720 15 14.95 101.16% | 0.573 0.580 62
WLANS02.11 Back sdie_Tablet mode 0 155 | 5775 15 14.92 101.86% | 0.190 0.194 -
ac(80M) 5.8G Top side_Tablet mode 0 155 | 5775 15 14.92 101.86% | 0.565 0.576 63
Note:
u=Fut .
. rapomad SAF - Bl mah® — IfP =02
Scaling = = 1975 e

measured AR FLmyE}
Reported SAR = measured SAR * (scaling)

Where P2 is maximum specified power, P1 is measured conducted power
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3. Simultaneous Transmission Analysis

Simultaneous Transmission Scenarios:

Simultaneous Transmit Configurations Body
2.4GHz WLAN MIMO Yes

5GHz WLAN MIMO Yes

BT + 2.4GHz WLAN Main Yes

BT + 5GHz WLAN Main Yes

Note:

1. Bluetooth and WLAN Aux share the same antenna path, and BT can transmit with WLAN
Main simultaneously.

2. For 2.4/5GHz WLAN Main and Aux antennas, the maximum output power of each antenna
during simultaneous transmission (for 802.11n/ac) is the same with that used in standalone
transmission (for 802.11a/b/g/n/ac), and we used the sum of 1-g SAR provision in
KDB447498D01 to exclude the SAR measurement for 802.11n/ac MIMO.
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3.1 Estimated SAR calculation

According to KDB447498 D01v05 — When standalone SAR test exclusion applies to
an antenna that transmits simultaneously with other antennas, the standalone SAR

must be estimated according to following to determine simultaneous transmission
SAR test exclusion:

Mazx.tune up power(miv)  [(GHZ)
Min. test separation distance(mm) .5

Estimated 3AK =

If the minimum test separation distance is < 5mm, a distance of 5mm is used for

estimated SAR calculation. When the test separation distance is >50mm, the
0.4W/kg is used for SAR-1g.
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3.2 SPLSR evaluation and analysis

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

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

The ratio is determined by (SAR1 + SAR2)*1.5/Ri, rounded to two decimal digits,
and must be =< 0.04 for all antenna pairs in the configuration to qualify for 1-g SAR
test exclusion.

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

When standalone test exclusion applies, SAR is estimated; the peak location is
assumed to be at the feed-point or geometric center of the antenna.
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2.4 GHz WLAN MIMO
Max. Max
No. Conditions Position WLAN J SAR Sum SPLSR
. WLAN Aux
Main
Back sdie_Tablet >SAR<1.6,
1 2.4 GI\H/IZixVLAN mode 0.583 0.531 1.114 Not required
+ WLAN Aux Top side_Tablet 1168 1.022 219 Analyzed
mode as below
WLAN MIMO
Peak
SAR Coordinates (cm) SSAR Location Simultaneous
Conditions Position Value (Wikg) Separation | SPLSR | Transmission
(W/kg) 9 Distance SAR Test
X y z (mm)
WLAN Main Top side_Tablet 1.168 | -3.21 86.80 -2.39 2190 16400 0,020 SPLSR<0.04,
mode ) ’ ’ Not required
WLAN Aux 1.022 | -1.98 | -77.21 -2.48
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5 GHz WLAN MIMO
Max. Max
No. Conditions Position WLAN ) SAR Sum SPLSR
, WLAN Aux
Main
Back sdie_Tablet >SAR<1.6,
5 GHz WLAN Main mode 0.365 | 0299 | 0.664 |\ required
2 + WLAN Aux Top side_Tablet YSAR<1.6
opside_tablel 1 701 0.702 1.423 <10
mode Not required
BT+ 2.4GHz WLAN Main
Max.
No. Conditions Position WLAN BT SAR Sum SPLSR
Main
Back sdie_Tablet >SAR<1.6,
. 2.4 GI\H/I;ZVLAN mode 0.583 0.025 0.608 Not required
+BT Top side_Tablet 1168 0.049 1017 ZSAR<1..6,
mode Not required
BT+ 5GHz WLAN Main
Max.
No. Conditions Position WLAN BT SAR Sum SPLSR
Main
Back sdie_Tablet >SAR<1.6,
4 5 GHz WLAN Main mode 0.365 0.025 0.39 Not required
BT i
+ Top side_Tablet 0.721 0.049 0.77 ZSAR<1..6,
mode Not required
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4. Instruments List
: Serial Date of last |Date of next
hlanuiactorer S lype number calibration | calibration
. Dosimetric
Schmid & Partner| - "¢ gl | Exapva | 3831 |Jan.27,2016|Jan.26,2017
Engineering AG P
robe
Schmid & Partner System D2450V2 727 Apr.19,2016|Apr.18,2017
Engineering AG Vallldatlon
Dipole D5GHzV2 1023 Jan.26,2016|Jan.25,2017
Schmid & Partner|Data acquisition) g4 547  |Mar.21,2016\Mar.20,2017
Engineering AG Electronics
Schmid & Partner Software DASY 52 N/A Calibration | Calibration
Engineering AG V52.8.8 not required|not required
Schmld &lPartner Phantom SAM N/A Callbrat]on Callbrat.lon
Engineering AG not required|not required
. Network
Agilent Analyzer E5071C [MY46107530|Jan.07,2016|Jan.06,2017
. Dielectric Calibration | Calibration
Agilent Probe Kit 85070E  \MY44300677 not required|not required
Agilent D”a'(;gggfe“ro”a' 772D |MY52180142|Apr.13,2016|Apr.12,2017
, RF Signal
Agilent Generator N5181A |MY50145142|Feb.19,2016|Feb.18,2017
Agilent Power Meter | E4417A |MY51410006|Jan.07,2016|Jan.06,2017
MY51470001|Jan.07,2016(Jan.06,2017
Agilent Power Sensor | E9301H
MY51470002|Jan.07,2016({Jan.06,2017
TECPEL Digital * \nTaM303A| TP130073 |Feb.26,2016|Feb.25,2017
thermometer T e
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5. Measurements

Date: 2016/9/13
WLAN 802.11b_Body Top side_CH 1_Main_Omm
Communication System: WLAN(2.45G); Frequency: 2412 MHz
Medium parameters used: f = 2412 MHz; 0 = 1.941 S/m; er = 52.952; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:
Probe: EX3DV4 - SN3831; ConvF(7.05, 7.05, 7.05); Calibrated: 2016/1/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn547; Calibrated: 2016/3/21
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x161x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 1.95 W/kg

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

dy=5mm, dz=5mm

Reference Value = 10.98 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 2.39 W/kg

SAR(1 g) = 1.16 W/kg; SAR(10 g) = 0.531 W/kg

Maximum value of SAR (measured) = 1.78 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm,

dy=5mm, dz=5mm

Reference Value = 10.98 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 2.32 W/kg

SAR(1 g) = 1.07 W/kg; SAR(10 g) = 0.492 W/kg

Maximum value of SAR (measured) = 1.66 W/kg
dB -

-4.16
-8.31
-12.47
-16.62
-20.78

0 dB = 1.66 W/kg = 2.21 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/9/12
WLAN 802.11a 5.2G_Body _Top side_CH 40_Main_Omm
Communication System: WLAN(5G); Frequency: 5200 MHz
Medium parameters used: f = 5200 MHz; o = 5.103 S/m; €r = 50.307; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(4.07, 4.07, 4.07); Calibrated: 2016/1/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn547; Calibrated: 2016/3/21
o Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.852 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.703 V/m; Power Drift = 0.08 dB
Peak SAR (extrapolated) = 2.07 W/kg
SAR(1 g) = 0.518 W/kg; SAR(10 g) = 0.172 W/kg
Maximum value of SAR (measured) = 1.03 W/kg
Configuration/Body/Zoom Scan (7x7x12)/Cube 1: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.703 V/m; Power Drift = 0.08 dB
Peak SAR (extrapolated) = 1.80 W/kg
SAR(1 g) = 0.443 W/kg; SAR(10 g) = 0.155 W/kg
Maximum value of SAR (measured) = 0.872 W/kg
Configuration/Body/Zoom Scan (7x7x12)/Cube 2: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.703 V/m; Power Drift = 0.08 dB
Peak SAR (extrapolated) = 1.21 W/kg
SAR(1 g) = 0.305 W/kg; SAR(10 g) = 0.104 W/kg
Maximum value of SAR (measured) = 0.610 W/kg
dB

-3.00
-6.00
-8.99
-11.99
-14.99

0dB =0.610 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: 2016/9/12
WLAN 802.11a 5.3G_Body _Top side_CH 52_Main_Omm
Communication System: WLAN(5G); Frequency: 5260 MHz
Medium parameters used: f = 5260 MHz; o = 5.167 S/m; er = 50.248; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(3.81, 3.81, 3.81); Calibrated: 2016/1/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn547; Calibrated: 2016/3/21
o Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.25 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 4.180 V/m; Power Drift = 0.12 dB
Peak SAR (extrapolated) = 2.92 W/kg
SAR(1 g) = 0.719 W/kg; SAR(10 g) = 0.246 W/kg
Maximum value of SAR (measured) = 1.43 W/kg
dB

-3.43
-b.8b
-10.30
-13.73
-17.16

0 dB = 1.43 W/kg = 1.54 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/9/12
WLAN 802.11a 5.6G_Body_Top side_CH 136_Main_O0mm
Communication System: WLAN(5G); Frequency: 5680 MHz
Medium parameters used: f = 5680 MHz; o = 5.652 S/m; €, = 49.775; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(3.47, 3.47, 3.47); Calibrated: 2016/1/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn547; Calibrated: 2016/3/21
o Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.02 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 3.861 V/m; Power Drift = 0.17 dB
Peak SAR (extrapolated) = 2.29 W/kg
SAR(1 g) = 0.562 W/kg; SAR(10 g) = 0.222 W/kg
Maximum value of SAR (measured) = 1.14 W/kg
Configuration/Body/Zoom Scan (7x7x12)/Cube 1: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 3.861 V/m; Power Drift = 0.17 dB
Peak SAR (extrapolated) = 2.59 W/kg
SAR(1 g) = 0.565 W/kg; SAR(10 g) = 0.222 W/kg
Maximum value of SAR (measured) = 1.09 W/kg
Configuration/Body/Zoom Scan (7x7x12)/Cube 2: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 3.861 V/m; Power Drift = 0.17 dB
Peak SAR (extrapolated) = 1.91 W/kg
SAR(1 g) = 0.401 W/kg; SAR(10 g) = 0.170 W/kg
Maximum value of SAR (measured) = 0.779 W/kg
dB

-2.10
-4.21
-6.31
-8.42
-10.52

0dB = 0.779 W/kg = -1.09 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/9/12
WLAN 802.11ac(20M) 5.6G_Body_ Top side_CH 144 Main_0Omm
Communication System: WLAN(5G); Frequency: 5720 MHz
Medium parameters used: f = 5720 MHz; o = 5.697 S/m; €, = 49.702; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
« Probe: EX3DV4 - SN3831; ConvF(3.52, 3.52, 3.52); Calibrated: 2016/1/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2016/3/21
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.961 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm

Reference Value = 3.379 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 1.98 W/kg

SAR(1 g) = 0.507 W/kg; SAR(10 g) = 0.197 W/kg

Maximum value of SAR (measured) = 0.986 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 1: Measurement grid: dx=4mm,
dy=4mm, dz=2mm

Reference Value = 3.379 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 2.28 W/kg

SAR(1 g) = 0.514 W/kg; SAR(10 g) = 0.202 W/kg

Maximum value of SAR (measured) = 1.01 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 2: Measurement grid: dx=4mm,
dy=4mm, dz=2mm

Reference Value = 3.379 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 2.06 W/kg

SAR(1 g) = 0.496 W/kg; SAR(10 g) = 0.210 W/kg

Maximum value of SAR (measured) = 0.932 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 3: Measurement grid: dx=4mm,
dy=4mm, dz=2mm

Reference Value = 3.379 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 1.66 W/kg

SAR(1 g) = 0.364 W/kg; SAR(10 g) = 0.154 W/kg

Maximum value of SAR (measured) = 0.750 W/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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dB

-2.19
-4.38
-b.5h8
-B.77
-10.96

0dB =0.750 Wikg = -1.25 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/9/12
WLAN 802.11ac(80M) 5.8G_Body_Top side_CH 155 Main_0mm
Communication System: WLAN(5G); Frequency: 5775 MHz
Medium parameters used: f = 5775 MHz; o = 5.758 S/m; €, = 49.642; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
« Probe: EX3DV4 - SN3831; ConvF(3.52, 3.52, 3.52); Calibrated: 2016/1/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2016/3/21
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.830 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm

Reference Value = 3.052 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 1.75 W/kg

SAR(1 g) = 0.442 W/kg; SAR(10 g) = 0.185 W/kg

Maximum value of SAR (measured) = 0.862 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 1: Measurement grid: dx=4mm,
dy=4mm, dz=2mm

Reference Value = 3.052 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 1.50 W/kg

SAR(1 g) = 0.389 W/kg; SAR(10 g) = 0.152 W/kg

Maximum value of SAR (measured) = 0.765 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 2: Measurement grid: dx=4mm,
dy=4mm, dz=2mm

Reference Value = 3.052 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 1.70 W/kg

SAR(1 g) = 0.390 W/kg; SAR(10 g) = 0.152 W/kg

Maximum value of SAR (measured) = 0.750 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 3: Measurement grid: dx=4mm,
dy=4mm, dz=2mm

Reference Value = 3.052 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 1.58 W/kg

SAR(1 g) = 0.390 W/kg; SAR(10 g) = 0.165 W/kg

Maximum value of SAR (measured) = 0.775 W/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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dB

-2.59
-h.18
-F.78
-10.37
-12.96

0 dB = 0.775 Wrkg = -1.11 dBWikg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/9/13
WLAN 802.11b_Body Top side_ CH 6_Aux_Omm
Communication System: WLAN(2.45G); Frequency: 2437 MHz
Medium parameters used: f = 2437 MHz; o = 1.964 S/m; ¢, = 52.913; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(7.05, 7.05, 7.05); Calibrated: 2016/1/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2016/3/21
o Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x161x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 1.57 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 10.99 V/m; Power Drift = 0.14 dB
Peak SAR (extrapolated) = 2.43 W/kg
SAR(1 g) = 1.02 W/kg; SAR(10 g) = 0.461 W/kg
Maximum value of SAR (measured) = 1.68 W/kg
Configuration/Body/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 10.99 V/m; Power Drift = 0.14 dB
Peak SAR (extrapolated) = 1.75 W/kg
SAR(1 g) = 0.840 W/kg; SAR(10 g) = 0.387 W/kg
Maximum value of SAR (measured) = 1.29 W/kg
dB

-3.99
-7.98
-11.96
-15.95
-19.94

0 dB = 1.29 W/kg = 1.10 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/9/13

Bluetooth(GFSK)_Body Top side_ CH 78_Aux_0Omm

Communication System: Bluetooth; Frequency: 2480 MHz

Medium parameters used: f = 2480 MHz; o = 2.021 S/m; ¢, = 52.852; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(7.05, 7.05, 7.05); Calibrated: 2016/1/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2016/3/21
o Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x161x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.0881 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 1.473 V/m; Power Drift = 0.12 dB
Peak SAR (extrapolated) = 0.0660 W/kg
SAR(1 g) = 0.031 W/kg; SAR(10 g) = 0.015 W/kg
Maximum value of SAR (measured) = 0.0471 W/kg
dB

-4.28
-8.56
-12.85
-17.13
-21.41

0 dB = 0.0471 W/kg = -13.27 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/9/12
WLAN 802.11a 5.2G_Body_Top side_CH 40_Aux_Omm
Communication System: WLAN(5G); Frequency: 5200 MHz
Medium parameters used: f = 5200 MHz; o = 5.103 S/m; €r = 50.307; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(4.07, 4.07, 4.07); Calibrated: 2016/1/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn547; Calibrated: 2016/3/21
o Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.36 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 3.511 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 3.06 W/kg
SAR(1 g) = 0.689 W/kg; SAR(10 g) = 0.196 W/kg
Maximum value of SAR (measured) = 1.51 W/kg
dB

-3.50
-7.00
-10.49
-13.99
-17.49

0 dB = 1.51 W/kg = 1.79 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
PRIV P A SRR BRI (IR AR IO » R AR A 2 pl?;pi'ln;fﬁ' TR bR -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : E5/2016/90001
Page: 60 of 110

Date: 2016/9/12
WLAN 802.11a 5.3G_Body_Top side_CH 56_Aux_Omm
Communication System: WLAN(5G); Frequency: 5280 MHz
Medium parameters used: f = 5280 MHz; o = 5.191 S/m; ¢, = 50.215; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(3.81, 3.81, 3.81); Calibrated: 2016/1/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn547; Calibrated: 2016/3/21
o Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.30 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 3.799 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 2.93 W/kg
SAR(1 g) = 0.690 W/kg; SAR(10 g) = 0.205 W/kg
Maximum value of SAR (measured) = 1.51 W/kg
dB

-3.30
-6.59
-9.89
-13.18
-16.45

0 dB = 1.51 W/kg = 1.78 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/9/12
WLAN 802.11a 5.6G_Body_Top side_CH 120_Aux_Omm
Communication System: WLAN(5G); Frequency: 5600 MHz
Medium parameters used: f = 5600 MHz; o = 5.564 S/m; €, = 49.896; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(3.47, 3.47, 3.47); Calibrated: 2016/1/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn547; Calibrated: 2016/3/21
o Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.36 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 4.440 V/m; Power Drift = -0.15 dB
Peak SAR (extrapolated) = 3.03 W/kg
SAR(1 g) = 0.657 W/kg; SAR(10 g) = 0.208 W/kg
Maximum value of SAR (measured) = 1.45 W/kg
dB

-3.15
-6.30
-9.4%
-12.60
-15.75

0 dB = 1.45 W/kg = 1.63 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/9/12
WLAN 802.11ac(20M) 5.6G_Body_Top side_CH 144 Aux_Omm
Communication System: WLAN(5G); Frequency: 5720 MHz
Medium parameters used: f = 5720 MHz; o = 5.697 S/m; €, = 49.702; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(3.52, 3.52, 3.52); Calibrated: 2016/1/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2016/3/21
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.18 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 4.115 V/m; Power Drift = 0.17 dB
Peak SAR (extrapolated) = 2.59 W/kg
SAR(1 g) = 0.573 W/kg; SAR(10 g) = 0.193 W/kg
Maximum value of SAR (measured) = 1.26 W/kg
dB

-2.78
-h.hb
-8.34
‘1112
-13.90

0 dB = 1.26 W/kg = 0.99 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/9/12
WLAN 802.11ac(80M) 5.8G_Body_Top side_CH 155 Aux_Omm
Communication System: WLAN(5G); Frequency: 5775 MHz
Medium parameters used: f = 5775 MHz; o = 5.758 S/m; €, = 49.642; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(3.52, 3.52, 3.52); Calibrated: 2016/1/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2016/3/21
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.11 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 3.839 V/m; Power Drift = 0.17 dB
Peak SAR (extrapolated) = 2.59 W/kg
SAR(1 g) = 0.565 W/kg; SAR(10 g) = 0.199 W/kg
Maximum value of SAR (measured) = 1.24 W/kg
dB

-2.67
-h.34
-8.02
-10.69
-13.36

0 dB = 1.24 W/kg = 0.94 dBW/kg

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

Date: 2016/9/13
Dipole 2450 MHz_SN:727
Communication System: CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 1.976 S/m; ¢, = 52.854; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
Probe: EX3DV4 - SN3831; ConvF(7.05, 7.05, 7.05); Calibrated: 2016/1/27;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

o Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (51x71x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 20.8 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 96.60 V/m; Power Drift = 0.00 dB
Peak SAR (extrapolated) = 25.2 W/kg
SAR(1 g) = 12.2 W/kg; SAR(10 g) = 5.62 W/kg
Maximum value of SAR (measured) = 18.7 W/kg
db

-4.4%
-8.90
-13.35
-17.80
-22.2h

0dB = 18.7 W/kg = 12.71 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/9/12
Dipole 5200 MHz_SN:1023
Communication System: CW; Frequency: 5200 MHz
Medium parameters used: f = 5200 MHz; o = 5.103 S/m; ¢, = 50.307; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

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

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

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

o Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 16.0 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 57.26 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 28.9 W/kg
SAR(1 g) =7.19 W/kg; SAR(10 g) = 2.08 W/kg
Maximum value of SAR (measured) = 14.8 W/kg
dB

-f.62

-15.25
-22.87
-30.50
-38.12

0 dB = 14.8 W/kg = 11.70 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/9/12

Dipole 5300 MHz_SN:1023

Communication System: CW; Frequency: 5300 MHz

Medium parameters used: f = 5300 MHz; o = 5.213 S/m; ¢, = 50.163; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

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

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

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

o Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 16.3 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 56.39 V/m; Power Drift = -0.12 dB
Peak SAR (extrapolated) = 31.9 W/kg
SAR(1 g) = 7.36 W/kg; SAR(10 g) = 2.09 W/kg
Maximum value of SAR (measured) = 15.2 W/kg
dB

-9.02

-18.04
-27.06
-36.08
-45.10

0 dB = 15.2 W/kg = 11.81 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/9/12

Dipole 5600 MHz_SN:1023

Communication System: CW; Frequency: 5600 MHz

Medium parameters used: f = 5600 MHz; o = 5.564 S/m; €, = 49.896; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

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

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

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

o Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 18.8 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 57.21 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 37.3 W/kg
SAR(1 g) = 8.03 W/kg; SAR(10 g) = 2.22 W/kg
Maximum value of SAR (measured) = 17.8 W/kg
dB

-10.00
-20.00
-30.00
-40.00
-50.00

0 dB = 17.8 W/kg = 12.50 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/9/12

Dipole 5800 MHz_SN:1023

Communication System: CW; Frequency: 5800 MHz

Medium parameters used: f = 5800 MHz; o = 5.787 S/m; €, = 49.583; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(3.52, 3.52, 3.52); Calibrated: 2016/1/27;

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

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

o Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 17.7 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 56.94 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 37.6 W/kg
SAR(1 g) =7.74 W/kg; SAR(10 g) = 2.11 W/kg
Maximum value of SAR (measured) = 17.3 W/kg
dB

-6.45

-12.90
-19.34
-2h.79
-32.24

0 dB = 17.3 W/kg = 12.37 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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7. DAE & Probe Calibration Certificate

Callbration Laboratory of A, 5 iBcher Kallbriprbenst
Schmid & Pariner ﬁg [ Servee s élaonnags

Engineening AG T Eervisia sizmro di lrsturn
Toughmissreasn 43, B0 Furich, Seizoiang ?h.,;ﬁ?,_yf -"’ S Swinn Cablraticm Sarvios
Arcredlied by tha Bwss Scordinfon Serdics {5A5) scoreditntion Ma 2 305 0108

Tha Bwias Accredilalion Soervics & cos of the signotosies o the EA
Mutilabersl Agresensal lor B recagnilies of cullralion carlificalns

clent  SGE-TW (Aoden) Cenificas He: DAEA-597_Mar16

|CALIBRATION CERTIFICATE
[

Obgot DAE4 - 50 000 D04 BM - 5N 547

Calibrabon orooudursis) Q8 CAL-DS vaD
Calinration procedurs for the data acquisition slactronics (DAE)

Cailwubon dik March 21, 2016

THiE cslisesdion e Beans oo manks Te raceabiify 1o ratioral stancanss. wihich issize- 1he physcsl onts of messusmens |5
Thie messmuremeds s |hs unceriain|ss wilh condancs pealabilisy e given on tha tollowing pages and am par of the cedilhicae

Al calbrations havo beon eondusind in e dosed Baborakory laclly: s ispamlile 228 3)°C e humidiey = 0

Calbralion Eoaperend iesd [METE (oiical ba colbraiion)

| Primary Stordants iy C2ad [l (Cartifizane bac Sehodukad Cafwstinn |
| Koy Wullimefor Type 2007 8¢ HICATH TEBafi- 15 {No 1 T153) Seg-18 |
|
3 v 3 | 0§ o heck Deis {0 hinee) Sealiied Chack |
Auln DAE Custeation Lisi SEUWE DO A8 1001 (E-Jan-T8 i et check) In house check: Jan-17
Cal s Bog W21 5E LIME D0G /A 1002 Bi-Jan-16 jim hauan chick) s house chao: Jan-47
Mama Fumion Sigraium
L Dy HoMayrEaz Tmican ;
- o
Appround Fin Bomima Gaputy Technizal Manager
| ,“I. : l'-_.l_il.vl.! 1
)
Isdiied Maion 21, 2010
Tk i3 indarion califioeie snal no! e reproduced escepl o [l sttt writlen apomeal of he mborssory,

Cardcsia Moy DAE4S2T_ Marlll Pag 1 of F

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
2 Ve R lF*ﬁéfﬂﬁ%J @%‘MU%‘?;’/%{.#I Fif [ﬁJEﬁL’*ﬁfﬁh@ W?@O“« o ¢ﬁ§fﬁ~ 2 FIJEF‘;F'I?:"FI‘ > F‘ﬁﬂl’ﬁﬁ”@i o

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




Report No. : E5/2016/90001
Page: 70 of 110

Calibration Laboratory of
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Glossary

CAE tata acguisition elecironics

Connecior angla informatian Lsed in DASY system o align probe sensor X 1o the rooat
cosrdinale syslam.

Methods Applied and Interpretation of Parameters
s [ Volfage Measurement; Calibration Factor assessed for usa in DASY syslem by
comparisan with a cafbrated instrument treceable to paticnal standards. Tha lgure gven
cormesponds fo the full scale mnga of the voilmetes in Ihe respaclive ranges.

»  Copnector angle: The angle of e connector < assessed measurng the argbe
mechancally by a ool Inrseded. Uncaitalnty |s nol required

»  Tha foliowling parameters as documentad in the Appendix cantain technioel iInlormation as a
result from the paformance tast and reguire no uncaraimty.
« OO Voltage Measuremen! Lingahty, Verfication of the Linearity &t +10% and -10%: of
tha raminal callibration voltage, Influence of offset voltage is included in this
MmegsLrement,

& Copmmon mode sensitivily: Infiuance of a positive or negative common moda voliage on
the diffarantial maasurément.

®  Channel segaration Influence of & voltage on the neighbor channels nol subject iooan
U voltasoe,

s AD Convensr Values with inputs shored: Yalues on the intermal AD converter
comespanding o 2e00 nput vollage

o Input Offse! Measurarmant Qutput voltage and statistical resulls owsr & lange numbes of
zero vollage measurements

s (mout Dffsst Comrent: Typical valua for Information; Maximum channel mput offsel
current, not considenng tha [Apul resietancs,

o ngul resislance: Typical value for information: DAE inpul resistance at the connechor,
during Intednal aute-2erning and during messuremant,

= Low Batfery Alamm Voltage: Typical value for information, Below this voltags, a ballery
alarm signel is genaraked.

«  Power consumptiore Typleal value for mformation. Supgly currents in varous operabing
modes.
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DC Voltage Measurement
AJD - Gonwverer Flesolutlon namingl

High Ranga: 1LSH = BAEY full farge = 100,300 my
Low Aenga: 1LER = #inv, fullange = =1....+3my
DASY messuremant parametars: Auks Zoro Time: 3 secs Maasuning lime: 3 sec

Calibration Faclors K A Z

High Range 403,135 + 0.02% {k=2) | 409.036 + 0.02% (k=2) | 402684 + 0.02% (k=2)

Low Range 3.05306 + 1.50% (N=2) | 2.00330 £ 1.50% (k=2 | 3.06094 £1.50% [k=2)
Connector Angle

Connecior Angle to be used in DASY sysiem 1E2peaqn I
Contificate Mo: DAE4-547_Mars Page 3ol 5
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Appendix (Addilional assessments outside the scope of SCS0108)
1. DC Voltage Linearity
High Range Reading (uv) Diifference (V) Error (%)
Channel X + Input 190984 21 218 0.00
Channel X + Input 200288 201 0,01
Channel X - Input -159E6 B2 406 e
Channel ¥ + Input 199953.63 136 0.00
Channel ¥ + Input 1989839 -2.33 =00
Chanmel ¥ - Input 2000228 -1.42 oM
Channel Z + Input 194558 57 .40 0
Channel Z + Input 2000418 [FE 5] ]
Channel Z - Input ~15954.63 128 0
Low Range Resading (V] Differance (uV) Errar (%)
Chanmnal X + Input 000,74 . 0.00
Channel X + Input 20098 -0.15 -0,08
Chanrel X - Ingn -188 B5 LT s
Channal ¥ + Input 2000.55 -0.24 -0.01
Channel ¥ + bl 200.62 D3 031
Channel ¥ = Input 1881 £.63 0.2
Channel 2 + Input 000,52 018 .o
Channel Z + Imput 200,068 1.21 AL GE
Channel T - Inpust 15586 -1.33 0.E7
2. Common mode sensitivity
DASY measurement paramaters: Aulo Zero Time: 3 soo; Measuring time: 5 sec
Common made High Range Low Rangs
Input Volages (mV} Average Rending (V) Auerage Reading (V)
Chaninel X 200 A7 574
- 200 575 4.10
Chanmal ¥ 200 -0.88 -1,18
= 00 -0.78 0,50
Channel T 200 B38 539
- 200 -7.58 -T2
3. Channel separation
[UASY measurement pararnetess: Aulo Fers Time: 5 sec: Maasuring imae: & soo
Input Valtage (m¥) | Channal X (uV) | Channel ¥ (uV] | Channel Z{V)
Channel X 200 - 325 =208
Channel ¥ 200 2.86 446
Channal Z 200 448 853 -
Cartilizale Ho: DAES-547_Nard Page 4 of &

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
2 Ve R lF*ﬁéfﬂﬁ%J @%‘Zﬁﬂ?ﬁiﬁﬁh Fif TﬁJEﬁL’*ﬁfﬁh@ W?ﬁ’%‘« ° ¢ﬁ§fﬁfﬁ¢ 2 }WJEF‘;F'I?:"FI‘ > F‘ﬁﬂl’ﬁ’fﬁ@i °

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



Report No.

Page: 73
4, AD-Converter Values with inputs shorted
DASY measuremsart parameters: Auto Zare Tirne: 3 seo; Measuring lime: 3 sec
High Ramga (L58) Low Range (LSB)
Channel X 16360 14961
Channel ¥ 18477 1GE2S
Channel Z 16075 16224
5. Input Offset Measurement
DESY medsurement paramalans: Aulo Zero Tima: 3 gac; Measusing tme: 3 sec
Irput 10853
Bverage (uV] | min. Offsst (V) | max Offsetgev) | o0 m’m“
Channal X 0,98 014 182 032
Chanmel ¥ <023 111 0,5 022
Channel 2 | am |  am i 018 P

6. Input Offset Current
Mominal Input ciroistry ofises curent an all channals: <2508

7. ﬂpl.lt Resistance (Typical values for infarnation)

Taroing (kiihm) Measuring (MOhem}

Channel X 200 200
Channel ¥ 200 20X]
Channel 2 B0 200

B. Low Baltery Alarm Veltage (Typical valses far infermalion)
Typical values Alarm Level (VDC)
Supply {+ Voa) +7.9
Supply - Voo) 7.6

9. Power Consumption (Typleal valuzs far information)
Typical values Switched off (mA) | Stand by (mi) Transmitting (mé)
Supply [+ Vet 40,00 +8 14
Supply (- Vou) 0. - -8

Ceitificaba Mo; DAE4-547_Mar1g Paga 5ol 5
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Calibration Laboratary of s R T 5
Sag—rr 5 %
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T5L fissue simubsling lgukd
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P arizaien 7 A rrtagion Artared @n 3ls Ted |5 in lhe plaoe norme e andle G606 § S mSIEEamar cnnbr.
i, B o= 0 g panmal b probe s
Cannecior Ange inloemation ed B OASY sys1em 10 align probe sensor A 1 e robal coordinale eyatem

Callbratien |s Performad According to the Following Standands;

o} |EEE 5id 1528-2013, IEEE Rcomimended Practves o Datsrmirea i Paos, Spatial-Averapsd Soedic
Birs orpilion Rate [SAR) il Human Head from Wirskess Commuiliatons Devines, Measimament
Technkguas”, Juna 20134

by VEC E2200 1, “Pracediss b measuna tho Spacthe Atiswrplion Rete (SAR) Tor nand e diyoes used i cloea
BRaANTY 0 (e sar fregusicy range of 300 MHZ (0 3 GHey', Fetriery 2008
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i) OB 365654, "SAR Measursten Reguirements lor 100 M4 0 B GH

Muthods Applied and Interpretation of Parameters:

o MOV Y,z Assessed for E-Sald potanzation =0 (F < 900 MMz in TEM-OAIL | > 1800 MHE; F22 waueyuide)
NORM .2 are oty inenradale values, e, e uncerainties b MORM yr does ol sllact e E-fiald
pmErtainTy e TSL {S2e balpls Tamd)

o ORI £ = NORME 2 * freaisncy moponse [s2e Fremgiency Hespansa Chorl], This finsel zaen j=
inMemermed in DASYA sotwars varsians labar (Hon 4.2 The wicetainty of e femiency msporss is inchded
in e stated wncertainny of SomeE, ;

s DCPp DO ars numencl [nsaimslion Dersnalsy agsnssed based an e data of poeer svwesp wilh W
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EX30va = SxE383 denuary 27, 2006

Probe EX3DV4

SN:3831

Manufactured:  September 8, 2011
Calibrated: January 27, 2016

Calibrated for DASY/EASY Systems

(Mibe: non-competibles with DASYZ2 system|)

Carificaie Mo: EX3-5531_lan18 Page 3of 11
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EHIDN - BHEE January 27, 2018

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

Bagic Calibration Parameters
Eenaar X Senzor ¥ Son=ar L Une (k=)
Marm (A .45 .42 D43 FETRE
DGH (m] 100.7 1020 =K
Modulation Calibration Parameters
) Communication Sysbem Mame A ] [3 [7] VR Une"
di B a8 mv {k=2}
] oW ¥ [ [+T1] 1.0 000 | 1T | #33%
1 0.0 [T 1.0 135
[ z [} 0.4 10 435

The reparted uncartainty of measurement is stated as tha standard uncertainly of measuremend
muttiplad by the covarage factor k=2, which for a normal distribution corresponds (o a coverage
probability of approximalely 95%.

* Tha unceriainties of Bom X.¥,2 do rot affec e B R snoensinty izside TEL {sos Pages 5 and 8}
" T E bz wnCormnky not

f I: requiresd.
® Unntanly is delumined using he m, dietlien fem Enear raspante appdying rectanguiar distrigafon and & seprassad for the squam of fhe
i woiue.

Camficate Moo EM23-3004_JaniE Pags d of 11

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

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



Report No. : E5/2016/90001
Page: 78 of 110

EXA0NE= S:3031 Janiary 27, 206

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

Calibration Parameter Determined in Head Tissue Simulating Media

| F{pamae) w&' cw CorvF X _| ConeF Y | Comd £ | Adpha® mﬁ {:-"-:j_
750 418 0.5% 9.38 0.8 9,30 023 | 135 | +120%
835 215 0.90 B84 a4 .64 048 | 162 | £120%
| 8o 418 0.97 BT 877 8.77 o0 | 151 | 21R0%
1450 405 120 8.7 BT 817 nEE | 09T | =120%
1750 #.1 1.37 782 782 | T4 .41 080 | +120%
_1am 40.0 1.40 75 768 .66 037 | 080 | +120%
2000 40,0 1.40 781 7.6 TE1 932 | nan | r1z0%
2300 29,5 167 733 7.53 ] L] 086 | £120%
2450 39,2 140 Gi.B2 697 682 027 1.0 +120%
2600 3.0 186 .M 71 B.71 nA0 | 088 | 2120%
3500 370 2.9 .41 B41 B.41 0.42 103 | #130% |
200 360 4,66 478 476 478 036 | 140 | +131%
5300 58 476 446 4.48 445 040 | 180 | #131%
SEQD 55 507 408 | 408 | 408 05D | 180 | £134%
SEOD 153 E2T 410 410 410 o501 | 11 | £13.1% |

© Prequency valdity sl 300 M-z of = 100 Mz only g for DG w4 s Bigher (368 Pape 2), alse & s sesented 1o 3 50 MHz. The
et 12 Tes 155, o thi G unscrtainty o Gableatdon reesdiecy Gad i Uncertainty for the irdizali resuency tand. Froguorcy wwidiy
i 300 MHSE is £ 10, 25, 40, 50 and 78 MHZ fr CoreF sssessmunts at 30, 84, 198, 180 and 220 WMHe respecihly, Abin S OHe Tguency
wilidity oo b sended 82 & 110 MHZ _ _
r.A.l:rrmmhh-!I:He,'ln'mwI:lImmwmml;tBrdu]cmbemht1ﬂlrIIHmmFmﬂﬂ_ﬂwiﬂ
nnusl.m&l.ﬂwlwl..ﬁlhquru:hsm;GH:.“mll.'ﬂg.ldmmmmu—dﬂhrﬂmntm.ihumrwhﬂﬂﬂd

Jf Indicaind HERUE AT
r‘wwwﬂﬂmmwmﬁm nits. ral the remaizing cevislion cut 1o the bosndary cHect akar cempansation &
mmmm:ﬁmmmm-sammm:nhmmuhuuum:mmﬁwnrpnrmmrnlm-n-nhip
diamaaier fram the: by
Carlificate Mo EX3-3801_Jan 16 Paga 5of 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.
FRZEDIE R » P (R SSRIRE  Agif F F  [FIRIRRAHIE TF1007 « R AT £ 2 ﬁl?iﬁ'l?ﬁ‘ PR EI R -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : E5/2016/90001
Page: 79 of 110

EX3I0Va- SR8 Jarwany 27, 3016

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

Calibration Parameter Determined in Body Tissue Simulating Media

Ralativa Conductivity Dapih ™ Une
fiMHz© | Permimivity” | (Sim)” | ComvFX | GonwF ¥ | ComvFZ | Aipha® | jmm [h=2)
750 55.5 0.5 9.256 B.25 925 0.26 1.28 120 %
B35 55.2 0.7 2.08 .08 .08 0,35 10| £1E0%
900 S5.0 1,08 8.05 0.05 8,05 0.30 112 | #120%
1750 534 148 7.74 7.74 7.4 027 1.1 +120%
1900 533 163 754 7.54 .54 035 | 085 | £120% |
| 2000 533 152 .62 1.62 7 B2 0ar 0.54 =12.0%
2300 2.9 141 7% 1.06 7.08 0.35 080 | =i20%
2450 627 145 T.06 105 105 034 0,50 £120%
2600 515 206 671 67T &T1 057 080 | :120% |
5200 450 530 4.07 407 4407 0.50 180 | +131%
BI00 485 542 381 381 a8 0.55 190 | +131%
| 5800 455 577 34T 347 347 0.55 1M | £1%1%
| 5800 48.2 .00 3.52 .62 3.62 L&D 1.80 £131%

= Fimy. ity bz 300 AHz of + 100 MHz only appbes for DASY wid and higher [sen Poge 7, efoe i et 10 £ 50 M2 The
Wm:?hmm:fhwmmﬂmnmwlhmhlhmmm.ﬁmﬂ&r
below 900 WHE & = 90, 25, 40, 50 and T Mz for Coew assassmanis ot 30, B4, 128, 150 and 720 Mz rspectvady, Abovwe 5 GHz fequancy
wakdily pan bo extonded (oo 110 kHz, .

¥ 4l frequencios bedow 3 G, i vakidly of tesus paramaters (1 and m) ¢an e eesesd 1 £ 105 I Eqeid comperneation Sormuls b eyl i
Fiasi ad SAR values. A frogueree i shsa 3 GHz, the vabdty of lissue p {z andn} b resuicied 1o £ 5%, The uncertainty s the RES of
LA h e cieerminec during &5 Byaiicn. SPEAD warmnts that the romaning denafos dob 0 e tourdery sffect hor compersion s

akways ks B=an & 1% for requancies bolow 3 GHz = %, Toe s botwsan 3-0 GHz at sry detancs linger ian hall e probe te
diamatar t:om = bousdery.
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EXC30N4— 5383 Jarvaary 27, 21ME

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequancy Response of E-field: 2 6.3% (k=2)
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EXI0— 53831 danuary 27, 21E
Receiving Pattern (¢), 3 =0°
=600 MHz, TEM =1800 MHz R22
" f ::"'.'. w2 0s b |-|! | " ¥ N1 ot agT o
™ ; ni ™ . o
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ok ® ¥ 4 Tak X ¥ i
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Uncerainty of Axial Isotropy Assessment: & 0.5% (k=2)
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E3E- BNE3ERT January 27, 206

Dynamic Range f(SAR}caq)

(TEM cell , fou= 1900 MHz)

1o

=1
not compe aled CofnEEnSabed

Uncertalnty of Linearity Assessment: + 0.6% [k=2)
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EX300d- E3:3001

January 27, 7014
Conversion Factor Assessment
= 500 MHE WELE R (H_comf) fi= 1750 Wiz WELS RID (H_sor)
i |
A\ !
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£ |
3 37
| y | _
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Deviation from Isotropy in Liquid
Error (#, 8], f = 900 MHz

==
s & @O

Deymalian

i Soo =
--bh-bgbm

- n-E

-0 -0 08 <04 -0F G0 02 04 DE 08 10
Unesrtainty of Spherical Isotropy Assessmant: ® 2.6% (I=2)
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EX30a- 33831 Janusry 37, 209

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

Other Probe Parameters
Arangemart Trizangular
Canneclor Angle [7) 203
Mecharical Surface Detection Meds anabied
Dplical Surface Datection Mode disabled |
Prooe Cwarall Length 33T mm
[Probe Bady Diametsr 10 mm |
Tip Length 4 mm
Tip Dameter &5 mm
| Prabet Tip o Sarsar ¥ Calibaation Polnt Tmm
Prabe Tig 1o Sansor ¥ Calibration Poird 1 meni
Frobe Tip 1o Sensor £ Calibration Faint Tiren
Recommended Measurament Distance fram Surface 14 mmi
Ceriificale Mo: EX3-2831_Jaré Fage 114l 11
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8. Uncertainty Budget

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

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

Source of Uncertainty | 0lrance/ |Probabilitt -y Iy e |oi (1) [oi(og) | Standard - (Standard oy
Uncertainty y uncertainty [uncertainty

Measurement system

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

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

Isotropy, 960%| R 3 1.732 1 1 5.54% 554%|

Hemispherical

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

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

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

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

Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% E

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

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

Measurement drift 1.75%| R V3 1.732 1 1 1.01% 1.01%| =

(class A evaluat(qn)

S;S"’;mb'em condition - 3.00%| R V3 1.732 1 1 1.73% 1.73%| o

RF ambient conditions - 3.00%| R V3 1.732 1 1 1.73% 1.73%|

reflections

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

Mechanical restrictions

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

respect to phantom

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

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

Test Sample related

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

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

Uncertainty

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

Phantom and Setup

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

Liquid permittivity 2.94% N 1 1 0.64 0.43 1.88% 126%| M

(mea.)

Liquid Conductivity 377% N 1 1 06 0.49 2.26% 185%| M

(mea.)

Comblnled standard RSS 12.08% 11.929%

uncertainty

Expant uncertainty o °

(95% confidence 24.16% 23.84%

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

A c D e f s h=c*f/e |i=c*g/e k
Source of Uncertainty Tolerange/ Probabilit Div Div Value [ci (1g) ci (10g) Standar'd Standar.d vi, or Veff
Uncertainty y uncertainty [uncertainty
Measurement system
Probe calibration 6.00% N 1 1 1 1 6.00% 6.00% S
Isotropy , Axial 3.50%| R /3 1.732 1 1 2.02% 2.02%| o
Isotropy, o, 5 o
Hemispherical 9.60% R v/ 3 1.732 1 1 5.54% 5.54% S
Modulation Response 2.40% R V3 1.732 1 1 1.40% 1.40% oo
Boundary Effect 1.00% R v/ 3 1.732 1 1 0.58% 0.58% ©o
Linearity 4.70% R V3 1.732 1 1 2.71% 2.71% oo
Detection Limits 1.00% R v/ 3 1.732 1 1 0.58% 0.58% ©o
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% o0
Response time 0.80% R v/ 3 1.732 1 1 0.46% 0.46% oo
Integration Time 2.60% R v/ 3 1.732 1 1 1.50% 1.50% o
Measurement drift 1.75%| R /3 1.732 1 1 1.01% 1.01%| oo
class A evaluat_u_)n)
Sgsaemb'e”t condition - 3.00%| R /3 1.732 1 1 1.73% 1.73%| o
RF ambient conditions -| 3 500, R /3 1.732 1 1 1.73% 1.73%| oo
reflections
Probe positioner o o o
Mechanica] lresltrictio_ns 0.40% R V3 1.732 1 1 0.23% 0.23% oo
Probe Positioning with 290%| R /3 1.732 1 1 1.67% 167%| oo
respect to phantom
Post-processing 1.00% R /3 1.732 1 1 0.58% 0.58% oo
Max SAR Eval 1.00% R v/ 3 1.732 1 1 0.58% 0.58% )
Test Sample related
Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| M-1
Device Holder 3.60%| N 1 1 1 1 3.60% 3.60%| M-1
Uncertainty
Drift of output power 5.00% R V3 1.732 1 1 2.89% 2.89% o
Phantom and Setup
Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% o0
Liquid permittivity 0.38%| N 1 1 0.64 0.43 0.24% 0.16%| M
(mea.)
Liquid Conductivity 143% N 1 1 06 0.49 0.86% 0.70%| M
(mea.)
Combined standard RSS 11.45% 11.43%
uncertainty
Expant uncertainty o o
(95% confidence 22.90% 22.86%

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

Bohmin & Parrer Engnesrrg A0 : E E ﬂ n

Zeuglaursmason 40, BOOH Lorch, Seimeociany
Prem 141 1 245 9700, Fax <4 | 345 85775
il vl gsasy coir, MG Aeriy SHBED D0

Cortificate of Conformity 7 First Article Inspaction

I EEM Twn Pranom va.o
Typs Me G0 000 FAD
Serizs Mo TF-1150 and highar
Manufaciurer EFEAD
Zeuphaussirssen 41
CH-8004 2irich
Swilteesiand
Tests

The BEriSs productian procsss s siowe s AmEsaon 1o teal of Ars) aricas.

Compiete lesls wers made on the pre-sedss Type Ho. O 000 P40 AL, Berdal Mo, TP-1001 and an e
series fimt artcin Typa Mo, Q0 000 P40 BA, Serial Mo TP-1005. Cartain paramatens have been miested
wesing lurihoer ssries Lema (sebed sdmplas) or are wesied al sach em,

Tast Raguirament Detalis Unks msted
Dimenessns Campliant with (ha geometsy T8 CAD Filw [*) Firsl amticie,
10 thim CAD moded B
Wateral thickness | Complant witn the requirements 2mm +i- 0,2mm In Aat irst aniicle,
af ghell scearding 16 e slardards and specific smaas of Samples.
head mﬁ TP1374 H.
Matinal thickness | Compliznt with ihe requirements amm +- im &l Flrsi anicla,
atERP acearding in tha standards Al imma
Materal Ciim © parmmetare for reauired 460 MHz - GHz! Material
paramelars FraQuuncies Relative parmitiivity < 3, | samples
Leas tangenl = 0,05
WMateral redislivdy | The matécial hos been =sted 1o ba DEGMEBE based Fra-sariek,
oampabie with the liguids defined in | <imusling liguids First anicle,
I slendards (| hendled srd clransd Fiilmnal
scoording fo me namsclions. BEMpEs
Obsers paehinizal Mok or mansrial
cofmpali 3
Saggng ompilant with (he (Eaurements < 1% typical < 0.8% i Pramalfpﬂ
Erarding io he slardarde flled wish 155mm of Sample
Sagging of tha st segtion when flled | HELB00 and withaut Teating
| wilh tissue simulatng Houkl OUT bpdaw
Stamgards
['] CEMNELEC EN 50354

2] |EEE 5id 1630-3003

(3 |EC G2208 Pen |

[ FCC OET Bulltin 65, Supplamsnl C, Ediion 01-44

(%) Tha ITIS CAD fis 18 dedtved from [J] and is alsa wilhin 1ha olerances rmguitemants of e shapes of
the other documants

Conlormity
Baged on the sample tasts abous, we cartify hat this dam s In complience wiln the sncartanty
requraments of SAR magauramants speciied in standards [1] 1o [4]

Dratn o7 07.2005
ar Engl L]
Glgneturs | Samp wam i, i
It T e o0, WTR s ras g oam
D N 84 = CIE3 000 P40 G = # g Tl
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10. System Validation from Original Equipment Supplier

Calibration Laboratory of

o
SN

; SN Schweizerischer Kalibrierdianst

Schmid & Partner P g Servica sulsse d'étalonnage
Engineering AG M Bervizgio svizrera di taratura

Zeughaussirasse 43, 8004 Zur|ch, Switzer/and o S Gwiss Calibration Service

Accradied iy the Swiss Accreditalion Servica (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Mulfilateral Agreament for the recognition of calibration cerfificates

Client SGS-TW (Auden)

L

Accroditation No: SCS 0108

Certifieate No; D24S0V2-T27_Apri6

[CALIBRATION CERTIFICATE
1

| et

Calibration progedurals)

Calipration dats

D2450V2 - SN:727

QA CAL-05.v8

Calibration procedurs for dipole validation kits above 700 MHz

April 18, 2016

Calibralion Equipment bsed (METE eilicd o calibralion)

This calibxrafion certificate documents the eceability 1o nalional standerds, which realize the physical uniie of measurements (S
The measuwrements and the tncertainlies wilh confidance prabability kee given on he lolloweng pages and ane part of the certiicals

All caiBralions have been condutted in (he cosed lebamstony faclity, snviomment tempamiure (22 = 3T and bomiding < F0%

DAE4

Secondary Slandards

Check Dete (In howsa)

Prienisry Handaits 0 # Cal Date {Corfificio Mo | St Calibralicn
| Powar meter NRP 8H: 104778 0B-Apr-16 (Mo, 217-022RE0220) Apr-17
| Powar sensor NAP-Z01 | Sn: 103244 O6-Apr-16 (Mo, 297-02268) Apr17
| Power sensor NRP-Z97 | 8N: 103245 06-hpr-16 (Mo, 247-02253) Apr-17
Aeferancs: 20 dB Atlenuam 5. G058 [20k) Oa-Apr-16 (Mo, 217-02202) Bpr17
Typa-h mematch combinalon 5N 5047 2/ 08327 05-Apr-16 [No. 217-02205) pr-14
Heterencs Probe EX30VA SH: T340 31:Dee- 15 [No. EX3-7348_Decib) rec-16
SN 601 A0-Dec-15 (Mo, DAE4-801_Decis) Der-18
o Schwdulod Ghisek

Powsr metar EPM-22424
Power sefsar HF BEE1A
Powsr eansar HP 84814

FAF gensrzior HAS SMT-08
Metwaork Analyzar HP 8753E

Cafibrated by

Approved by

BN GHITIENT0
BN US37E02TRE
SN MY&1032317
BN 100872

Sh LIS3TI00585

rame
Michesl Weber

Kalja Pokovic

O7-0nat-15 (Mo, 21 7-02222)
07-0ct-15 (No, 217-02222)
07-Oet-15 (Mo, 217-02223)
15 Jun-15 (0 holise check Jun-15)
18-0ct-D1 {in house check Oct-15)

Function
Labaomathry Tachnkesn

[ achncal Menager

In bewse chack: Oeb16
In hewse check: Ooi-A6
In house check: Dci-16
I howme chack; Oot-16
I house chack: Ocl-16

Eignalure

Milekes

lezuad: Apdl 20, 20ME

| This nalibralion coritizats shinll it be neproduced excapt in full without writtien approval of the [aboralaey

Cartificata Na- D2450V2-727_ApriG

Paga 1ol 8

AR D U A -

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
2 Ve R l*ﬁéf Erai i@%‘?ﬁﬂ%‘?;’/%ﬁh Fif TﬁJEﬁL’*ﬁfﬁh@ fwﬁl?‘{%ﬁﬂ o ¢ﬁ§f |

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



Report No. : E5/2016/90001
Page: 89 of 110

Calibration Laboratory of g Schweizeriacher Kalibr
Schmid & Partner g Servies suisse détalonage
Engineering AG Servizio sulezern di bralura
Toughaussimsse 43, BI04 Zurich, Switzariand S Swiss Calibration Service
Aooisdited By e Bwlas Aocreditaton Sensoe (SAR) Aceroditation No.: SCS 0108

The Swiss Acereditation Servies is one of the signatories 1o (e E4
Mulioiers| Ageesment lor the recogniUon of cellbeation cerlificates

Glossary:

T5L tissue simulating liguid

CanvF sensitivity in TSL / NORM x,v,z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "|[EEE Recommendad Practioe for Determining the Peak Spatial-
Avaraged Specific Absorplion Rats (SAR) in the Human Head from Wirelass
Communications Dewices: Measurement Technigues’, June 2013

b) |EC 62208-1, "Procedura to measure the Specific Absenption Rala (SAR) for hand-held
devices used in close proximily to the ear (frequency range of 300 MHz 10 3 GHz)",
February 2005

c) IEC B62209-2, “Procedure io determine the Specific Absomption Aate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 20
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measuremant Requirements for 100 MHz to & GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

s 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.

s  Feed Poinl Impedance and Retum Loss: These parameters are measurad with the dipole
positioned under the liquid fillad phantom. The impadance stated is translormed Irom the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. Mo uncertainty required.

» FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

«  SAR measured: SAR measured at the siated antenna input power.

= SAA normalized: SAR as measured, normalized 1o an input power of 1 W al the antenna
connectar,

= SAR tor nominal TSL parameters: The measired TSL paramelers are used {o calculate the
nominal SAR resull.

The reporrﬂd uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which far a normal distribution corresponds to a coverage
probability of approximalely 95%,

Ceificale Mo: D2450V2-T27 Apr1& Paga 2ol 8
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Measurement Conditions
DASY system coniiguration, as far as not given on pags 1.
DASY Version DASYS VE2.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and caleulations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 392 1 .80 mham
Measured Head TSL parameters. {22.0£0.2)°C 40.0 +6 % 1.83 mho/m = & %
Head TSL temperatura change during test < 0.5 -—— —_
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Caondition
SAR measurad 250 mW input power 12.8 Wikg
SAR for nominal Head TSL parameters nermalized to 1W 51.0 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g} of Head TSL condition
SAR measured 250 mW input power 5.83 Wikg
SAR for nominal Head TSL parameters nommalized to TW 23.7 Wikg = 16.5 % (k=2)
Body TSL parameters
The fellowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mha/m
Measured Body TSL parameters (220 0.2)°C 52T +6% 1.98 mho/m + 6 %
Body TSL temperature change during test <0.5°C anae
SAR result with Body TSL
SAR averaged over 1 cm? (1 g} of Body TSL Candition
SAR measurad 250 mW input power 12.5 Wikg
SAR for nominal Body TSL parameters mormalized to 1W 49.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL cendition
SAR measured 260 mW input power 5.86 Wika
SAR for nominal Body TSL parameters nommalized to TW 23.3 Wikg + 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformed to feed point 5530 4+20[0
Return Loss -25.4 dB

Antenna Parameters with Body TSL

Impedance, transfarmed to feed point 5210 +480
Retum Loss -259dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.148 ns

After long term usa with 100W radiatad power, only a slight warming of the dipole near the feedpoint can be measursd.

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding line is dirsctly connected to the
second arm of the dipole. The antanna is therefore short-clrouited 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. Tha SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

Mo excassive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on January 09, 2003
Ceriificata Na: D2450V2-727_Apr1 6 Paged of B
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DASYS5 Validation Report for Head TSL

Date: 19.04.2016
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 727

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

Medium parumeters used: I = 2450 MHz; o = 1.R3 8/m; & = 40; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS2 Configuration:
= Probe: EX3DV4 - SN7349; ConvF(7.76, 7.76, 7.76); Calibrated: 31.12.2015:
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (front); Type: QDDO0OPS0AA, Serial: 1001
« DASY52 52 8 8(1258), SEMCAD X 14.6.10(7372)

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

Reference Walue = 12,1 Vim; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 25.7 W/ke

SAR(1 g) =12.8 Wikg; SAR(10 g) = 593 Wikg

Maximum value of SAR (measured) = 20.8 W/kg

a8
n
-5.00
-10.00
15.00 A g il
-20.00
-25.00 - fl*
0 dB = 20.8 Wike = 13.18 dBW/kg
Certificate Mo: D2450V2-727_Apri6 Page 5of 8 - —
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Impedance Measurement Plot for Head TSL

12 Apr 2016 10:12:8d4
EEE 541 1 U Fs 1952880  2P4LT o 13BESpH 2 450.866 BOE MHz
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Ca

A
16*

H1d | | ' . =1
| |

|
START 2 2508.880 ABG MH= ETOF 2 ESa.BAD B8 MHz
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DASYS Validation Report for Body TSL

Date: 19042016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 727

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

Medium parameters used: f = 2450 MHz; o = 1.98 S/m; & = 52.7; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASY3 (IEEE/IEC/ANSL C63.19-2011)

DASYS2 Configuration:
« Probe: EX3DV4 - SNT34%; ConvF(7.79, 7.79, 7.79); Calibrated: 31.12.2015;
+  Sensor-Surface: 1dmm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
+ Phantom; Flat Phamom 3.0 (back): Type: QDOMPI0AA; Serial: 1002
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 105.0 V/m; Power Drifi = 0.04 dB

Peak SAR (extrapolated) = 24.9 Wikg

SAR(1 g) = 12.5 W/kg: SAR(10 g) = 5.86 W/kg

Maximum value of SAR (measured) = 20.2 Wike

0dB =202 Wikg = 13.05 dBW/kg

Certilicale No: D2450V2-727_Aprig Pags 7ol 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboralory of A 5
-
Sehrrnd & Partner % c Surviee sulsse O Gial o
Engineenng AG i Sarveri avitsern & tenlsn
FrugnmisssaRan T, A0 Derlch, Swicesriang ‘-'v';fF;*h\-" S s Eailirmion Sevics
TR
A il iy # 0 S i decna linan) Sandca [BAS sceredimilon M SC5 0108

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

Glossary:

TSL lizzua simidating lkuid

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

Calibration 1= Performed According o the Following Standards:

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

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

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

Additional Documentation:
d) DASY4's System Handbook

Mgthods Applied end Interpretation of Parameters:

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

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

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

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

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

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

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

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

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

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

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

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

SAR result with Head TSL at 5800 MHz

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

SAR measured 1400 mW input power 7.78 Wikg

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

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

SAR measuned 1080 A QLT power 202 Wikg

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

Nominal Body TSL parameters 220G A49.0 5.30 mhodm

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

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

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

BAR measiad 100 mA input powar 725 Wikg

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

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

SAR massured 00 N input poeer 20058 Wikg

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

Thie falowing parameters and caloulations wers applied.
Temperature Pesmitiivity Canduckivity

Maminal Body T5L parameiars 200 ARE 542 mha/m

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

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

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

SAR measned 100 mW input poar T.ET Wikg

SAR for noeniral Body TEL parameters neemalized to 1% 7E.1 Wikg = 19.9 % (kel)

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

S4R maasured 100 MY input powar 214 Wikg

S4R for noménal Body TSL parsmeiess nomrnedized o W 1.2 Wikg £ 19.5 % (k=2)
Cerficate Mo DEGHYE-1023_Janic Paga & of 15

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

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



Report No. : E5/2016/90001

Page: 102 of 110
Body TSL parameters at 5600 MHz
The lollowing paremelers and caloulations were appliad.
Temparature Parmittivity Conductivity

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

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

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

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

SAR massured 100w inpul powar 788 Wikg

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

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

SAR maasured 100 W input powar 223 Wikg

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

The following paramesers and caloulatians weee apolied.
Temperaturs Permittivity Condugtivity

Maminal Bady TSL paramaters et 482 .00 mihodm

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

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

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

SAR measunad 100 MW Inpud povwer 7.5 Wikg

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

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

SAR measunad 100 W inpul powis 213 Wikg

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

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

Antenna Parameters with Head TSL at 5300 MH=

Impedanas, raretomed ta faed poim ARED 470

Faturn Loss -274 06

Antenna Parameters with Head TSL at 5600 MHz

Impadanaa, fransformed i feed point 5480 - 1.4 2

Fieturn Loss 26,3 dB

Antenna Parameters with Head TSL at 5800 MHz

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

Antenna Parameters with Body TSL at 5200 MHz

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

Agtum Loss -Z3.3d8

Antenna Parameters with Body TSL at 5300 MHz

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

Ratum Loss -31.6d3

Antenna Parameters with Body TSL at 5600 MHz

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

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

General Antenna Parameters and Design

| Etectrica Dalay (ane direstion) I 1138 18 |

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

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

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

Additional EUT Data

Marufactured by SPEAG
Manufactured on Feipruary 05, 2004
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DASYS Validation Report for Head TSL

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

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

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

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

Phantom section: Fla Section

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

DASYSZ Configoration:

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

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

s Blectronics: DAES Sna01; Calibrated; 30.12.2015

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

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

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

Peak SAR (extrapolmed) = 28,1 Wikg

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

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

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

Reference Walue = 73.14 Vim; Power Doft = 004 dB

Peak SAR (exwapolatedy = 30,0 Wikg

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

befapsirmam valoe of SAR (mezsured) = 13.7 Wikg

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

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

Pesk SAR (extrapolated) = 32,6 Wikg

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

Maximuom valwe of SAR (measured) = 19.8 Wik

Canificats Moo DSEHZV2-1023_Janid Pags 10 of 15

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.
[EEEANECE y*ﬁ;f,m#@gﬁpu%y%ﬁp FIT > [ iE 190 - iﬁ#f&%ﬁfi? ﬁl?;ﬁ'l?ﬁ' PR EI R -

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



Report No. : E5/2016/90001
Page: 106 of 110

Dipole Calibration for Head TissuePin=100mW, dist=10mm, f=5800 MHzZoom Scan,
dist=1.4mm (Ex3x7 W Cube 0: Meazurement grid: de=dmm, dy=4mm, dz=1.4mm

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

Peak SAR (extrapolated) = 32.0 Wikg

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

Miasimum value of SAR (measored) = 1EH Wikg

-8

500

-15.00

-20.00

-25.00

0 dB = 19.8 Wikg = 12.74 dBW ks

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

E Jmn 2EE L3187

EED 541 41U Fg 11 ALMs s -BALBZ o LEZ9I pF T TP RAR 080 MMz
»
CH Harkmrs
Del 1419985 g
\ 4. 2090 5
P 1 5. R0 Gex
(=
£ A 1
= ! e
; i Sl e
' ' *3hEa 2
;Ea_., = BBNR dHz
HLd
ciwz Has Log = gB/ BEr =70 I:ﬂ 5 1:-21.392 48 5 T0.000 B0 Hkz
] 4 1 } " 4 4 . B 4
Del 1 1 T T T 1 T i T CHZ Haik ars
. I I T T 1 1 1 T 1 | m-zrael e
- ] | L ! 5.RRAR FHT
s } E - 26,371 all
I e g —=—si 3 A008 BHZ
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DASYS Validation Report for Body TSL

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

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

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

Phantorm section: Flat Section

Measurement Standard; DASYS (TEEETBECAANSTCA3 19-2011)

DASY 52 Configuration:

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

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

+  Elocmronics: DAES Sng01; Calibrated: 30012.20103

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

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

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

Peak SAR (extrapolated) = 27.1 Wikg

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

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

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

Reference Value = 6743 Vim; Power Drft =002 dB

Peak SAR (extrapolated) = 29,1 Wikg

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

Maximum value of SAR (measured) = 17.7 Wikg

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

Refesence Value = 67.67 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 32.6 Wz

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

Maximum waloe of SAR (measured) = 19.1 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHzZoom Scan,
dist=1.4mm (8x8xTWCuabe 0 Measurement grid: du=4mm, dy=4mm, dz=14mm

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

Peak SAR (extrapolmed) = 33.0 W/kg

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

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