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The following samples were submitted and identified on behalf of the client as:
Equipment Under Test Tablet Computer
Brand Name FUJITSU
Model No. R727
Company Name FUJITSU LIMITED
Company Address 4-1-1, Kamikodanaka, Nakahara-ku, Kawasaki-shi,
Kanagawa, 211-8588, Japan
Standards IEEE/ANSI C95.1-1992, IEEE 1528-2013,

KDB248227D01v02r02,KDB865664D01v01r04,
KDB865664D02v01r02,KDB447498D01v06,

KDB616217D04v01r02
FCCID EJE-WB0102
Date of Receipt Oct. 19, 2016
Date of Test(s) Nov. 12, 2016 ~ Nov. 14, 2016
Date of Issue Apr. 06, 2017
In the configuration tested, the EUT complied with the standards specified above.

Remarks:

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

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

writing.

Signed on behalf of SGS

Engineer Supervisor

Bond Tsai John Yeh

Date: Apr. 06, 2017 Date: Apr. 06, 2017

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

Report Number Revision Description Issue Date

E5/2016/A0019 Rev.00 Initial creation of document Nov. 23, 2016
E5/2016/A0019 Rev.01 1% modification Dec. 01, 2016
E5/2016/A0019 Rev.02 2" modification Apr. 06, 2017
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory

No. 2, Keji 1° Rd., Guishan Township, Taoyuan County, 33383, Taiwan

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

1.2 Details of Applicant

Company Name FUJITSU LIMITED

4-1-1, Kamikodanaka, Nakahara-ku, @ Kawasaki-shi,

Company Address Kanagawa, 211-8588, Japan
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Equipment Under Test

Tablet Computer

Brand Name

FUJITSU

Model No.

R727

Module Information

WLAN : Intel ac 8265
NFC : Sony RC-S650

FCC ID

EJE-WB0102

Antenna Designation
(Maximum Gain)

Main_2.45GHz: -0.88, 5GHz: 2.02
Aux_2.45GHz: -0.74, 5GHz: -0.16

Mode of Operation

DXIWLANS02.11 a/b/g/n(20M/40M)/ac(20M/40M/80M)

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

Duty Cycle ac(20M/40M/80M)
Bluetooth 1
WLANS02.11 b/g/n(20M) 2412 — 2472
WLANS02.11 n(40M) 2422 — 2462
WLANB802.11 a/n(20M)/ac(20M) 5.2G | 5180 — 5240
WLANB802.11 n(40M)/ac(40M) 5.2G |5190 — 5230
WLANB802.11 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(HFzr)eq“e”Cy Range |y AN802.11 ac(80M) 5.3G 5290
WLANB802.11 a/n/ac(20M) 5.6G 5500 — 5720
WLAN802.11 n/ac(40M) 5.6G 5510 — 5710
WLANB802.11 ac(80M) 5.6G 5530 — 5690
WLANB802.11 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
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FR2ER1E R l'iﬁéf,ﬁ%l [EEapiEing fifﬁ#x Fif [ﬁJEﬁﬂi‘fifﬁ#@ W?’WO‘« ° 4*-%?,%1“: £ ﬂl?{pi'l?’ﬁ‘ > TF‘W[&} 7
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at




Report No. : E5/2016/A0019
Page: 6 of 108

WLAN802.11 b/g/n(20M) 1 — 13
WLAN802.11 n(40M) 3 — 11
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 0.657 0.706 6 Back side
WLAN802.11 ac (80M)5.2G | 0.535 0.539 42 Back side
WLANB802.11 a 5.3G 0.661 0.672 56 Back side

Main |WLANB802.11 n (40M)5.3G 0.676 0.679 54 Back side
WLAN802.11 a 5.6G 0.626 0.636 140 Back side

WLAN802.11 ac (80M)5.6G | 0.677 0.683 138 Back side

WLAN802.11 ac (80M)5.8G | 0.633 | 0.640 | 155 | Back side

WLAN802.11b 0.921 0.934 11 Back side
Bluetooth (BLE) 0.101 0.145 20 Back side
WLANB802.11 ac (80M)5.2G | 0.919 0.960 42 Top side
WLANB802.11 a 5.3G 0.901 0.941 52 Top side
Aux WLAN802.11 n (40M)5.3G 0.922 0.961 54 Top side
WLAN802.11 a 5.6G 0.875 0.902 140 Top side

WLAN802.11 ac (80M)5.6G | 0.977 | 1.021 138 | Top side

WLAN802.11 ac (80M)5.8G | 0.832 0.871 155 Top side

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 a/b/g/n(20M/40M)/ac(20M/40M/80M) conducted power table:
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Antenna SISO MIMO
Band Chain 0 Chain 1 Chain0+1
WLAN802.11b \Y \" —
WLAN802.11g \Y \" —
WLANB802.11n(20M) \Y \Y Vv
WLAN802.11n(40M) Vv Vv Vv
WLANB802.11a \Y \" —
WLAN802.11n(20M) 5G \Y \Y Vv
WLAN802.11n(40M) 5G \" Vv Vv
WLAN802.11ac(20M) 5G Vv Vv \Y
WLAN802.11ac(40M) 5G \Y Vv Vv
WLAN802.11ac(80M) 5G \ \Y Vv
Main (CHO)
802.11b Max. Rated Avg. Average Output Power (dBm)
(MHz) Tolerance (dBm) 1
1 2412 15 14.66
6 2437 15 14.69
11 2462 15 14.68
802.11 g Max. Rated Avg. Average Output Power (dBm)
(MHz) Tolerance (dBm) 6
1 2412 15 14.66
6 2437 15 14.70
11 2462 15 14.58
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Main (CHO)
802.11 n(20M)

Average Output Power (dBm)

Max. Rated Avg.

cy | Frequency TZZ&?CE Iz/cli?BXrﬁ) Data Rate (Mbps)
(MHz) 6.5
1 2412 15 14.66
6 2437 15 14.69
11 2462 15 14.64

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

Max. Rated Avg.

cy | Frequency Tcljlg\:;rc; Izg??,xrﬁ) Data Rate (Mbps)
(MHz) 135
2422 15 14.70
2437 15 14.69
2452 15 14.73
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5.2/2(.)32/-51.:5/:.8G Max. Rated Avg. Average Output Power (dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6

36 5180 13.5 13.44

40 5200 13.5 13.39

44 5220 13.5 13.39

48 5240 13.5 13.47

52 5260 13.5 13.36

56 5280 13.5 13.43

60 5300 13.5 13.32

64 5320 13.5 13.33

100 5500 13.5 13.32

120 5600 13.5 13.42

140 5700 13.5 13.43

149 5745 13.5 13.48

157 5785 13.5 13.36

165 5825 13.5 13.42

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FR2ER1E R U*ﬂ#fﬁ:ﬁ‘»’ [EEapiEing fifﬁ#w Fif [ﬁJEﬁﬂ*‘fifﬁﬂx@ @?*790“« ° ¢ﬁ§f’,%%’:’; £ ﬂl?{yi'l?‘ﬁ' > T\P'ﬁfiﬁ FEIE -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



SES

Main (CHO)

Report No. : E5/2016/A0019
Page: 11 of 108

802.11 n(20M)
5 2/5.3/5.6/5.8G Max. Rated Avg. Average Output Power (dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5

36 5180 13.5 13.44

40 5200 13.5 13.48

44 5220 13.5 13.41

48 5240 13.5 13.48

52 5260 13.5 13.45

56 5280 13.5 13.38

60 5300 13.5 13.45

64 5320 13.5 13.44

100 5500 13.5 13.42

120 5600 13.5 13.45

140 5700 13.5 13.42

149 5745 13.5 13.44

157 5785 13.5 13.48

165 5825 13.5 13.47
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802.11 n(40M) A Outout P 6B
verage Output Power (dBm
5.2/5.3/5.6/5.8G | Max. Rated Avg. ge Julp
Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)
CH
(MHz) 13.5
38 5190 13.5 13.48
46 5230 13.5 13.42
54 5270 13.5 13.48
62 5310 13 12.87
102 5510 13.5 13.49
118 5590 13.5 13.46
134 5670 13.5 13.46
151 5755 13.5 13.47
159 5795 13.5 13.45
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802.11 ac(20M)
5 2/5.3/5.6/5.8G Max. Rated Avg. Average Output Power (dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5
36 5180 13.5 13.26
40 5200 13.5 13.34
44 5220 13.5 13.25
48 5240 13.5 13.34
52 5260 13.5 13.26
56 5280 13.5 13.20
60 5300 13.5 13.28
64 5320 13.5 13.26
100 5500 13.5 13.25
120 5600 13.5 13.27
140 5700 13.5 13.25
144 5720 13.5 13.29
149 5745 13.5 13.26
157 5785 13.5 13.32
165 5825 13.5 13.28
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Main (CHO)
802.11 ac(40M)

5.2/5.3/5.6/5.8G Max. Rated Avg.
Power + Max.

Average Output Power (dBm)

cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 5.3
38 5190 13.5 13.32
46 5230 13.5 13.24
54 5270 13.5 13.30
62 5310 13 12.70
102 5510 13.5 13.32
118 5590 13.5 13.30
134 5670 13.5 13.31
142 5710 13.5 13.30
151 5755 13.5 13.29
159 5795 13.5 13.26

802.11 ac(80M)

5.2/5.3/5.6/5.8G Max. Rated Avg.
Power + Max.

Average Output Power (dBm)

cy | Frequency | Tolerance (dBm) Data Rate (Mbps)
il 29.3

42 5210 13.5 13.47

58 5290 12 11.90

106 5530 13 12.95

122 5610 13.5 13.44

138 5690 13.5 13.46

155 | 5775 13.5 13.45
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Aux (CH1)
802.11b Max. Rated Avg. Average Output Power (dBm)
(MHz) Tolerance (dBm) 1
1 2412 15 14.92
6 2437 15 14.95
11 2462 15 14.94
802.11 g Max. Rated Avg. Average Output Power (dBm)
(MHz) Tolerance (dBm) 6
1 2412 15 14.89
6 2437 15 14.93
11 2462 15 14.84

802.11 n(20M)

Max. Rated Avg.

Average Output Power (dBm)

CH Frequency Power + Max. Data Rate (Mbps)
(MHz) Tolerance (dBm) 6.5
1 2412 15 14.91
6 2437 15 14.93
11 2462 15 14.88

802.11 n(40M)

Max. Rated Avg.

Average Output Power (dBm)

gy | Uy | PO Izg%xrh) oata Rate (11bp)
il 135
2422 15 14.96
2437 15 14.93
2452 15 14.96
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Aux (CH1)
802.11 a
5 2/5.3/5.6/5.8G Max. Rated Avg. Average Output Power (dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6

36 5180 13.5 13.41

40 5200 13.5 13.35

44 5220 13.5 13.33

48 5240 13.5 13.43

52 5260 13.5 13.31

56 5280 13.5 13.39

60 5300 13.5 13.28

64 5320 13.5 13.29

100 5340 13.5 13.27

120 5600 13.5 13.38

140 5700 13.5 13.37

149 5745 13.5 13.45

157 5785 13.5 13.32

165 5825 13.5 13.38
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Aux (CH1)
802.11 n(20M)
5 2/5.3/5.6/5.8G Max. Rated Avg. Average Output Power (dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5

36 5180 13.5 13.25

40 5200 13.5 13.29

44 5220 13.5 13.24

48 5240 13.5 13.34

52 5260 13.5 13.27

56 5280 13.5 13.20

60 5300 13.5 13.27

64 5320 13.5 13.29

100 5500 13.5 13.24

120 5600 13.5 13.30

140 5700 13.5 13.23

149 5745 13.5 13.27

157 5785 13.5 13.29

165 5825 13.5 13.32

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FR2ER1E R U*ﬂ#fﬁ:ﬁ‘»’ [EEapiEing fifﬁ#w Fif [ﬁJEﬁﬂ*‘fifﬁﬂx@ @?*790“« ° ¢ﬁ§f’,%%’:’; £ ﬂl?{yi'l?‘ﬁ' > T\P'ﬁfiﬁ FEIE -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



SGES

Report No. : E5/2016/A0019
Page: 18 of 108

Aux (CH1)
802.11 n(40M) A Outout P 6B
verage Output Power m
5.2/5.3/5.6/5.8G | Max. Rated Avg. ge Julp
Power + Max.
CH Frequency Tolerance (dBm) Data Rate (Mbps)
dilad 13.5
38 5190 13.5 13.33
46 5230 13.5 13.23
54 5270 13.5 13.32
62 5310 13 12.69
102 5510 13.5 13.33
118 5590 13.5 13.29
134 5670 13.5 13.29
151 5755 13.5 13.30
159 5795 13.5 13.28
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Aux (CH1)
802.11 ac(20M)
5 2/5.3/5.6/5.8G Max. Rated Avg. Average Output Power (dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5
36 5180 13.5 13.06
40 5200 13.5 13.11
44 5220 13.5 13.07
48 5240 13.5 13.16
22 5260 13.5 13.11
56 5280 13.5 13.04
60 5300 13.5 13.11
64 5320 13.5 13.12
100 5500 13.5 13.08
120 5600 13.5 13.15
140 5700 13.5 13.08
144 5720 13.5 13.12
149 5745 13.5 13.11
157 5785 13.5 13.10
165 5825 13.5 13.13

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FR2ER1E R U*ﬂ#fﬁ:ﬁ‘»’ [EEapiEing fifﬁ#w Fif [ﬁJEﬁﬂ*‘fifﬁﬂx@ @?*790“« ° ¢ﬁ§f’,%%’:’; £ ﬂl?{yi'l?‘ﬁ' > T\P'ﬁfiﬁ FEIE -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : E5/2016/A0019
Page: 20 of 108

Aux (CH1)
802.11 ac(40M)

5.2/5.3/5.6/5.8G Max. Rated Avg.
Power + Max.

Average Output Power (dBm)

cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 5.3
38 5190 13.5 13.15
46 5230 13.5 13.04
54 5270 13.5 13.14
62 5310 13 12.54
102 5510 13.5 13.19
118 5590 13.5 13.10
134 5670 13.5 13.10
142 5710 13.5 13.18
151 5755 13.5 13.13
159 5795 13.5 13.10

802.11 ac(80M)

5.2/5.3/5.6/5.8G Max. Rated Avg.
Power + Max.

Average Output Power (dBm)

cy | Frequency | Tolerance (dBm) Data Rate (Mbps)
il 29.3

42 5210 13.5 13.31

58 5290 12 1.73

106 | 5530 13 12.81

122 5610 13.5 13.29

138 5690 13.5 13.31

155 5775 13.5 13.30
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Bluetooth conducted power table:

Max. Rated Avg. | 5 P B

Fr?&l;'ezr;cy Data Ratel  Power + Max. verage Output Power (dBm)
Tolerance (dBm) dBm mW
2402 1 7 5.69 3.707
2441 1 7 5.67 3.690
2480 1 7 4.96 3.133
2402 2 7 5.80 3.802
2441 2 7 5.64 3.664
2480 2 7 4.81 3.027
2402 3 7 5.92 3.908
2441 3 7 5.92 3.908
2480 3 7 5.12 3.251

Max. Rated Avg. Average Output Power (dBm)

Frequency (MHz) Power + Max. BT4.1
Tolerance (dBm)

dBm mW
2402 8 6.27 4.236
2442 8 6.42 4.385
2480 8 6.33 4.295
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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 in the following configurations:
Configuration_WLAN Main: back/top sides with test distance Omm.
Configuration_WLAN Aux: back/top sides with test distance Omm.

Top
2

3555 [WLAN Aux WLAN Mainj«——168.729 ——»

A F 3
< 268.729 >

135.25 >
Right
Left
187.298 187.298
<Back view>
Unit: mm
hJ Y
Bottom

Back view of tablet
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Note:
802.11b DSSS SAR Test Requirements:

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

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

802.11g/n OFDM SAR Test Exclusion Requirements:

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

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

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

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

9. Based on KDB447498D01,

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

Maet. tune up power(m) [p—
Min. test separation distance(mm) x JH(GHz} =3
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When the minimum test separation distance is < 5mm, Smm is applied to
determine SAR test exclusion.

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

[(Threshold at 50%%;? step1) + (test separation

distance-50mm)x(=—)|(mW),

(8) 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),

Top side Right side Left side
Max. tune-up | Max. tune-up Test q Test ) Test .
Wizt power(dBm) power(mW) | separation | Calculation R;i\uge separation |  Calculation Rg‘ﬂ{e separation ~20cm Rgiu;lre
distance value testi distance value . distance ;
esting? testing? testing?
(mm) (mm) (mm)
WLAN Main 15 31523 ['essihan|  ggo4 YES | 13525 | 853492 NO | 168.729 | 1188.282 | NO
2.45GHz 5
WLé\g‘tha'” 13.5 22.387 'eSSS‘ha” 10.806 YES | 13525 | 853.581 NO | 168.729 | 1188.371 | NO
Bottom side Back side
Max. tune-up | Max. tune-up Test q Test .
Mode . Require . . Require
power(dBm) [ power(mW) separanon ~20cm SAR se_paranon Calculation SAR
distance q distance value ]
testing? testing?
(mm) (mm)
WLAN Main less than
2 45GHz 15 31.523 187.298 | 1373.972 NO 5 9.924 YES
WLsAgH";'a'” 13.5 22387 | 187.298 | 1374.061 | NO 'essstha” 10.806 | YES
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Top side Right side Left side
Max. tune-up | Max. tune-up Test q Test ; Test .
ilocd power(dBm) power(mW) | separation | Calculation Rgi\u%re separation |  Calculation R;iuge separation ~20cm Rgqun{re
distance value testing? distance value testing? distance testing?
(mm) (mm) (mm)
WLAN Aux 15 31523 ['essihan|  ggp4 YES | 3525 1.408 NO | 268729 | YES NO
2.45GHz 5
W'%%NH/:”X 135 22.387 'essstha” 10.806 YES | 3525 1533 NO | 268729 | YES NO
BT 7 5.012 'eSS;han 1.579 NO | 3525 0.224 NO | 268729 | YES NO
Bottom side Back side
Max. tune-up | Max. tune-up Test ; Test ;
Rlode power(dBm) power(mW) | separation | Calculation R;‘}_\l‘ge separation | Calculation R;c)_\l'ge
distance value testing? distance value testing?
(mm) (mm)
WLAN Aux less than
2 45GHz 15 31.523 187.298 | 1373.972 NO 5 9.924 YES
WLAN Aux 135 22387 | 187.208 | 1374.061 | No |'®°1Ma"| 40806 | VES
5GHz 5
BT 7 5012 | 187.298 | 1373.138 | NO 'essstha“ 1.579 NO

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

11.According to KDB865664 D01, SAR measurement variability must be assessed for

each frequency band. When the original highest measured SAR is = 0.8 W/kg,

repeated that measurement once. Perform a second repeated measurement only if
the ratio of largest to smallest SAR for the original and first repeated measurements
is > 1.20 or when the original or repeated measurement is = 1.45 W/kg (~ 10% from
the 1-g SAR limit)
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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 —

el nEleE

wr
@ R

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 X

3D Probe positioner

|I ‘\\n.
_ \ Field probe
) ..‘\ ~

Flat phantom

Dipole

Signal ‘ -

generatar ‘=1= :

Fig. b The block diagram of system verification

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FR2ER1E R U*ﬂ#f}ﬁ%‘i [EEapiEing fiﬁf,’x Fif [ﬁJEﬁl’*"Fiﬁ#ﬂEv @?*790“« ° 4*-%@%1’: £ ﬂl?{yi'l?‘ﬁ' > T\P'ﬁfiﬁ FEIE -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : E5/2016/A0019
Page: 31 of 108

Measured
Validation SN Frequency 1\éVALa}:get M;:;l_];ed SAR-1g | Deviation | Measured
Kit (MHz) W/ g W/ 9 | normalized to (%) Date
(mW/g) (mW/g) 1W (mWi/g)
D2450V2 | 727 | 2450 |Body 49.6 12.9 51.6 4.03% | Nov. 12,2016
5200 | Body 71.9 7.46 74.6 3.76% | Nov. 13,2016
D5GHZV2 | 1023 5300 | Body 75.1 7.71 771 2.66% | Nov. 13,2016
5600 | Body 78.3 7.58 75.8 -3.19% [ Nov. 14, 2016
5800 | Body 75.3 7.65 76.5 1.59% | Nov. 14, 2016

Table 1. Results of system validation
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The dielectric properties for this body-simulant fluid were measured by using the
Schmid & Partner Engineering AG Model DAKS-3.5 Dielectric Probe Kit in
conjunction with Network Analyzer.
All dielectric parameters of tissue simulates were measured within 24 hours of SAR
measurements. The depth of the tissue simulant in the flat section of the phantom

was = 15 cm =5 mm (Frequency <3G) or =2 10 cm =5 mm (Frequency >3G) during
all tests. (Fig. 2)

Target Measured
. Measured . . Target . : Measured
Tissue | Measurement Dielectric .. Dielectric ..
T Frequency Conductivity, Conductivity, | % dev er | % dev o
ype Date (MH2) Constant, o (S/m) Constant, o (S/m)
er er
2437 52.717 1.938 51.732 1.983 1.87% | -2.34%
Nov. 12, 2016 2442 52.711 1.942 51.721 1.987 1.88% | -2.32%
2450 52.700 1.950 51.765 1.999 1.77% | -2.51%
2462 52.685 1.967 51.666 2.014 1.93% | -2.39%
5200 49.014 5.299 51.214 5.065 -4.49% | 4.42%
5210 49.001 5.311 51.087 5.092 -4.26% | 4.12%
5260 48.933 5.369 50.920 5.406 -4.06% | -0.68%
Nov. 13, 2016 5270 48.919 5.381 50.725 5.434 -3.69% | -0.98%
Body 5280 48.906 5.393 50.489 5.231 -3.24% | 3.00%
5300 48.879 5.416 50.052 5.288 -2.40% | 2.36%
5310 48.865 5.428 49.836 5.317 -1.99% | 2.04%
5600 48.471 5.766 46.474 5.912 412% | -2.52%
5610 48.458 5.778 46.462 5.923 412% | -2.51%
Nov. 14, 2016 5690 48.349 5.872 46.392 5.991 4.05% | -2.03%
5700 48.336 5.883 46.383 5.990 4.04% | -1.82%
5775 48.234 5.971 46.195 6.092 4.23% | -2.03%
5800 48.200 6.000 46.068 6.117 4.42% | -1.95%

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.

sAR= 2 |Ef L
o, ot
whereby o is the conductivity, p the density and c the heat capacity of the

liquid.

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

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

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

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

Considering these problems, the possible accuracy of the calibration of

E-field probes with temperature gradient measurements in a carefully

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

combination of the waveguide techniques and the thermal measurements

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

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

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

with the estimates given in [2].

1.11.2 Calibration with Analytical Fields

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

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

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

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

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

points must be considered in the assessment of the uncertainty:

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

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

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

based generally on criteria published by the American National Standards

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

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

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

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

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

National Council on Radiation Protection and Measurements (NCRP) in

“Biological Effects and Exposure Criteria for Radio frequency Electromagnetic

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

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

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

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

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

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

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

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

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

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

Uncontrolled ,
Human Exposure Environment Controlled Environment
: Occupational
General Population
Spatial Peak SAR
(Brain) 1.60 Wikg 8.00 W/kg
Spatial Average SAR
(Whole Body) 0.08 Wikg 0.40 W/kg
Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 Wikg 20.00 W/kg

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 CH 9 | Power + Max. |Avg. Power | Scaling (W/kg)
(mm) (MHz) page
Tolerance (dBm) [  (dBm) Measured | Reported
Back side 0 6 2437 15 14.69 107.40% 0.657 0.706 49
WLAN802.11 b

Top side 0 6 2437 15 14.69 107.40% 0.138 0.148 -

Back side 0 42 5210 13.5 13.47 100.69% 0.535 0.539 50
WLANS02.11 ac (80M) 5.2G

Top side 0 42 5210 13.5 13.47 100.69% 0.401 0.404 -

Back side 0 56 5280 13.5 13.43 101.62% 0.661 0.672 51

WLAN802.11 a 5.3G
Top side 0 56 5280 13.5 13.43 101.62% 0.551 0.560 -
Back side 0 54 5270 13.5 13.48 100.46% 0.676 0.679 52
Main | WLAN802.11 n (40M)5.3G
Top side 0 54 5270 13.5 13.48 100.46% 0.569 0.572 -
Back side 0 140 | 5700 13.5 13.43 101.62% 0.626 0.636 53
WLANS02.11 a 5.6G ,

Top side 0 140 | 5700 13.5 13.43 101.62% 0.469 0.477 -

Back side 0 138 5690 13.5 13.46 100.93% 0.677 0.683 54
WLAN802.11 ac (80M)5.6G ,

Top side 0 138 5690 135 13.46 100.93% 0.542 0.547 -

Back side 0 155 | 5775 13.5 13.45 101.16% 0.633 0.640 55
WLAN802.11 ac (80M)5.8G

Top side 0 155 | 5775 13.5 13.45 101.16% 0.601 0.608 -

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.
FR2ER1E R lpﬁéﬁﬁ%‘l [EEapiEing fiﬁf,’x Fif [ﬁJEﬁﬂ*‘fifﬁﬂx@ W?’WOR ° M‘Jéﬁ% 2 ﬂl?{yi'l?‘ﬁ' > T\P'ﬁﬂiﬁ 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/A0019
Page: 41 of 108

WLANS802.11 Aux Antenna

Distarice Freq. |Max Rated Avg. | Measured Averaged SAR over 1g Plot
Antenna Mode Position CH 9 | Power + Max. | Avg. Power | Scaling (W/kg)
(mm) (MHz) page
Tolerance (dBm) [  (dBm) Measured | Reported
Back side 0 6 2437 15 14.95 101.16% 0.885 0.895 -
Back side 0 11 2462 15 14.94 101.39% 0.921 0.934 56
WLAN802.11 b
Back side* 0 11 2462 15 14.94 101.39% 0.914 0.927 -
Top side 0 6 2437 15 14.95 101.16% 0.267 0.270 -
Back side 0 20 2442 8 6.42 143.88% 0.101 0.145 57
Bluetooth 4.0
Top side 0 20 2442 8 6.42 143.88% 0.033 0.047 -
Back side 0 42 5210 13.5 13.31 104.47% 0.725 0.757 -
WLAN802.11 ac (80M) 5.2G|  Top side 0 42 5210 13.5 13.31 104.47% 0.919 0.960 58
Top side* 0 42 5210 13.5 13.31 104.47% 0.909 0.950 -
Back side 0 56 5280 13.5 13.39 102.57% 0.712 0.730 -
WLAN802.11 2 5.3G Top side 0 52 5260 13.5 13.31 104.47% 0.901 0.941 59
Top side 0 56 5280 13.5 13.39 102.57% 0.818 0.839 -
A Back side 0 54 5270 13.5 13.32 104.23% 0.747 0.779 -
ux

Top side 0 54 5270 13.5 13.32 104.23% 0.922 0.961 60

WLAN802.11 n (40M)5.3G
Top side* 0 54 5270 13.5 13.32 104.23% 0.915 0.954 -
Top side 0 62 5310 13 12.69 107.40% 0.669 0.718 -
Back side 0 120 | 5600 13.5 13.38 102.80% 0.724 0.744 -
WLAN802.11 a 5.6G Top side 0 120 5600 13.5 13.38 102.80% 0.821 0.844 -
Top side 0 140 | 5700 13.5 13.37 103.04% 0.875 0.902 61
Back side 0 138 | 5690 13.5 13.31 104.47% 0.656 0.685 -
Top side 0 122 | 5610 13.5 13.29 104.95% 0.864 0.907 -

WLANB802.11 ac (80M)5.6G
Top side 0 138 5690 13.5 13.31 104.47% 0.977 1.021 62
Top side* 0 138 | 5690 13.5 13.31 104.47% 0.955 0.998 -
Back side 0 155 5775 13.5 13.30 104.71% 0.720 0.754 -
WLANB802.11 ac (80M)5.8G Top side 0 155 5775 13.5 13.30 104.71% 0.832 0.871 63
Top side* 0 155 | 5775 13.5 13.30 104.71% 0.825 0.864 -

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

Distance DS Max
No. Conditions Position WLAN : SAR Sum SPLSR
(mm) Main WLAN Aux
2.4 GHz WLAN | Back side 0 0.706 0934 | 1640 | Analyzed
; as below
! Main >SAR<1 .6
+ WLAN Aux Top side 0 0.148 0.270 0.418 <0
Not required
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 (mnn
Main 0.706 9.00 2.24 -0.45
Back side 1.640 99 0.021 |SPLSR<0.04,
Not required
Aux 0.934 9.00 12.14 | -0.42
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5 GHz WLAN MIMO
Distance L% Max
No. Conditions Position WLAN : SAR Sum SPLSR
(mm) Main WLAN Aux
. >SAR«1.6,
, 5 GHz WLAN Main Back side 0 0.683 0.779 1.462 Not required
WLAN Aux
* Top side 0 0.608 1.021 1.629 | Analyzed
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)
Main 0.608 -1.00 2.16 -0.29
Top side 1.629 97.38 0.021 SNPLSR<Q'O4’
ot required
Aux 1.021 -1.10 11.90 -0.24
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BT+ 2.4GHz WLAN Main
Distance L%
No. Conditions Position WLAN BT SAR Sum SPLSR
(mm) .
Main
. >SAR<1.6,
5 5 4 GHz WLAN Back side 0 0.706 0.145 0.851 Not required
Main + BT
" Top side 0 0.148 0.047 0.195 | ZSAR<1S,
Not required
BT+ 5GHz WLAN Main
Distance LGP
No. Conditions Position WLAN BT SAR Sum SPLSR
(mm) Mai
ain
. >SAR<1.6,
. 5 GHz WLAN Main Back side 0 0.683 0.145 0.828 Not required
BT
* Top side 0 0.608 0.047 0.655 ZSAR<1.'6’
Not required
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4. Instruments List
Manufacturer Device Tvbo Serial Date of last |[Date of next
yp number calibration | calibration
. Dosimetric
Schmid & Partner .
Engineering AG E-Field EX3DV4 3848 Sep.30,2016/Sep.29,2017
Probe
Schmid & Partner SYSte.m D2450V2 727 Apr.19,2016|Apr.18,2017
Engineering AG Vallldatlon
Dipole D5GHzV2 1023 Jan.26,2016|Jan.25,2017
Schmid & Partner|Data acquisition| e 1260  |Oct.21,2016|0ct.20,2017
Engineering AG | Electronics
Schmid & Partner Software DASY 52 N/A Calibration | Calibration
Engineering AG V52.8.8 not required|not required
Schmid & Partner Calibration | Calibration
Engineering AG Phantom SAM N/A not required|not required
Vector Network
Schmid & Partner| Analyzer and DAKS
Engineering AG | Vector Reflect |VNA R140 0040513  |Jan.19,2016)Jan.18,2017
meter
Schmid & Partner Dielectric
Engineering AG Probe Kit DAKS-3.5 1053 Jan.19,2016|Jan.18,2017
Agilent Dual-directional 772D  |MY46151242|Jul.11,2016 |Jul.10,2017
coupler 778D  |MY48220468 | Jul.06,2016 | Jul.05,2017
, RF Signal
Agilent Generator N5181A |MY50141235|Dec.24,2013|Dec.23,2016
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 DTM-303A| TP130073 |Feb.26,2016|Feb.25,2017
thermometer e e
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5. Measurements

Date: 2016/11/12
WLAN 802.11b_Body Back side_CH 6_Main_0mm
Communication System: WLAN 2.45G; Frequency: 2437 MHz
Medium parameters used: f = 2437 MHz; o = 1.983 S/m; €, = 51.732; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
Probe: EX3DV4 - SN3848; ConvF(7.13, 7.13, 7.13); Calibrated: 2016/9/30;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn1260; Calibrated: 2016/10/21
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (61x131x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 1.17 W/kg

Configuration/Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 1.199 V/m; Power Drift = 0.14 dB
Peak SAR (extrapolated) = 1.54 W/kg
SAR(1 g) = 0.657 W/kg; SAR(10 g) = 0.277 W/kg
Maximum value of SAR (measured) = 1.09 W/kg
dB

-4.67
-9.33
-14.00
-18.66
-23.33

0 dB = 1.09 W/kg = 0.39 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/11/13
WLAN 802.11ac(80M) 5.2G_Body Back side_CH 42 Main_0mm
Communication System: WLAN(5G); Frequency: 5210 MHz
Medium parameters used: f = 5210 MHz; o = 5.092 S/m; €, = 50.087; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3848; ConvF(4.83, 4.83, 4.83); Calibrated: 2016/9/30;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1260; Calibrated: 2016/10/21
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x151x1): 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 = 3.565 V/m; Power Drift =-0.11 dB
Peak SAR (extrapolated) = 2.67 W/kg
SAR(1 g) = 0.535 W/kg; SAR(10 g) = 0.241 W/kg
Maximum value of SAR (measured) = 0.979 W/kg
dB

-2.72
-h.44
-B8.17
-10.89
-13.61

0 dB = 0.979 W/kg = -0.09 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: 2016/11/13
WLAN 802.11a 5.3G_Body_Back side_CH 56_Main_Omm
Communication System: WLAN(5G); Frequency: 5280 MHz
Medium parameters used: f = 5280 MHz; o = 5.231 S/m; €, = 50.489; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3848; ConvF(4.63, 4.63, 4.63); Calibrated: 2016/9/30;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1260; Calibrated: 2016/10/21
o Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.34 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 3.226 V/m; Power Drift = -0.17 dB
Peak SAR (extrapolated) = 2.70 W/kg
SAR(1 g) = 0.661 W/kg; SAR(10 g) = 0.295 W/kg
Maximum value of SAR (measured) = 1.26 W/kg
dB

-2.83
-h.bb
-8.48
-11.3
-14.14

0 dB = 1.26 W/kg = 1.00 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/11/13
WLAN 802.11n(40M) 5.3G_Body Back side_CH 54 Main_Omm
Communication System: WLAN(5G); Frequency: 5270 MHz
Medium parameters used: f = 5270 MHz; o = 5.434 S/m; ¢, = 50.725; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3848; ConvF(4.63, 4.63, 4.63); Calibrated: 2016/9/30;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1260; Calibrated: 2016/10/21
o Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.42 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 3.204 V/m; Power Drift = -0.11 dB
Peak SAR (extrapolated) = 3.11 W/kg
SAR(1 g) = 0.676 W/kg; SAR(10 g) = 0.302 W/kg
Maximum value of SAR (measured) = 1.28 W/kg
4B

-2.8b
-h.72
-8.508
-11.44
-14.30

0 dB = 1.28 W/kg = 1.08 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/11/14
WLAN 802.11a 5.6G_Body_ Back side_CH 140_Main_O0mm
Communication System: WLAN(5G); Frequency: 5700 MHz
Medium parameters used: f = 5700 MHz; o = 5.99 S/m; €, = 46.383; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3848; ConvF(4.05, 4.05, 4.05); Calibrated: 2016/9/30;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1260; Calibrated: 2016/10/21
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.08 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 3.354 V/m; Power Drift =-0.18 dB
Peak SAR (extrapolated) = 3.17 W/kg
SAR(1 g) = 0.626 W/kg; SAR(10 g) = 0.265 W/kg
Maximum value of SAR (measured) = 1.18 W/kg
dB

-2.7h
-h.h2
-8.28
-11.04
-13.80

0dB = 1.18 W/kg = 0.70 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/11/14
WLAN 802.11ac(80M) 5.6G_Body_ Back side_CH 138 _Main_0mm
Communication System: WLAN(5G); Frequency: 5690 MHz
Medium parameters used: f = 5690 MHz; o = 5.991 S/m; €, = 46.392; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3848; ConvF(4.05, 4.05, 4.05); Calibrated: 2016/9/30;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1260; Calibrated: 2016/10/21
o Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x151x1): 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 = 3.765 V/m; Power Drift = -0.15 dB
Peak SAR (extrapolated) = 3.11 W/kg
SAR(1 g) = 0.677 W/kg; SAR(10 g) = 0.297 W/kg
Maximum value of SAR (measured) = 1.35 W/kg
dB

-2.82
-h.63
-8.4%
-11.26
-14.08

0 dB = 1.35 W/kg = 1.31 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/11/14
WLAN 802.11ac(80M) 5.8G_Body_Back side_CH 155 Main_0Omm
Communication System: WLAN(5G); Frequency: 5775 MHz
Medium parameters used: f = 5700 MHz; o = 6.092 S/m; €, = 46.195; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3848; ConvF(4.21, 4.21, 4.21); Calibrated: 2016/9/30;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1260; Calibrated: 2016/10/21
o Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.19 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 3.388 V/m; Power Drift =-0.17 dB
Peak SAR (extrapolated) = 2.96 W/kg
SAR(1 g) = 0.633 W/kg; SAR(10 g) = 0.279 W/kg
Maximum value of SAR (measured) = 1.21 W/kg
dB

-3.08
-b.16
-9.24
-12.32
-15.40

0dB = 1.21 W/kg = 0.82 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/11/12
WLAN 802.11b_Body Back side_ CH 11_Aux_Omm
Communication System: WLAN 2.45G; Frequency: 2462 MHz
Medium parameters used: f = 2462 MHz; o = 2.014 S/m; ¢, = 51.666; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3848; ConvF(7.13, 7.13, 7.13); Calibrated: 2016/9/30;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1260; Calibrated: 2016/10/21
o Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (61x131x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 1.63 W/kg

Configuration/Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 1.338 V/m; Power Drift = 0.18 dB
Peak SAR (extrapolated) = 2.00 W/kg
SAR(1 g) = 0.921 W/kg; SAR(10 g) = 0.394 W/kg
Maximum value of SAR (measured) = 1.51 W/kg
dB

-h.00

-10.00
-15.00
-20.00
-25.00

0dB = 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.
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Date: 2016/11/12

Bluetooth(GFSK)_ Body Back side_ CH 20_Aux_Omm

Communication System: Bluetooth; Frequency: 2442 MHz

Medium parameters used: f = 2442 MHz; o = 1.987 S/m; ¢, = 51.721; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3848; ConvF(7.13, 7.13, 7.13); Calibrated: 2016/9/30;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1260; Calibrated: 2016/10/21
o Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.128 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 1.194 V/m; Power Drift = 0.15 dB
Peak SAR (extrapolated) = 0.226 W/kg
SAR(1 g) =0.101 W/kg; SAR(10 g) = 0.031 W/kg
Maximum value of SAR (measured) = 0.164 W/kg
dB

-2.70
-h.39
-8.09
-10.78
-13.48

0 dB = 0.164 W/kg = -7.85 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/11/13
WLAN 802.11ac(80M) 5.2G_Body_Top side_CH 42 Aux_Omm
Communication System: WLAN(5G); Frequency: 5210 MHz
Medium parameters used: f = 5210 MHz; o = 5.092 S/m; ¢, = 51.087; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3848; ConvF(4.83, 4.83, 4.83); Calibrated: 2016/9/30;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1260; Calibrated: 2016/10/21
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.60 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.223 V/m; Power Drift = 0.07 dB
Peak SAR (extrapolated) = 4.71 W/kg
SAR(1 g) = 0.919 W/kg; SAR(10 g) = 0.244 W/kg
Maximum value of SAR (measured) = 1.92 W/kg
dB

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

0 dB = 1.92 W/kg = 2.83 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/11/13
WLAN 802.11a 5.3G_Body_Top side_CH 52_Aux_0Omm
Communication System: WLAN(5G); Frequency: 5260 MHz
Medium parameters used: f = 5260 MHz; o = 5.406 S/m; €, = 50.92; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3848; ConvF(4.63, 4.63, 4.63); Calibrated: 2016/9/30;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1260; Calibrated: 2016/10/21
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.67 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.401 V/m; Power Drift = -0.10 dB
Peak SAR (extrapolated) = 3.90 W/kg
SAR(1 g) = 0.901 W/kg; SAR(10 g) = 0.239 W/kg
Maximum value of SAR (measured) = 2.00 W/kg
dB

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

0 dB = 2.00 W/kg = 3.01 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/11/13
WLAN 802.11n(40M) 5.3G_Body Top side_CH 54 Aux_Omm
Communication System: WLAN(5G); Frequency: 5270 MHz
Medium parameters used: f = 5270 MHz; o = 5.434 S/m; ¢, = 50.725; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3848; ConvF(4.63, 4.63, 4.63); Calibrated: 2016/9/30;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1260; Calibrated: 2016/10/21
o Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.63 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.130 V/m; Power Drift = 0.10 dB
Peak SAR (extrapolated) = 4.40 W/kg
SAR(1 g) = 0.922 W/kg; SAR(10 g) = 0.241 W/kg
Maximum value of SAR (measured) = 1.98 W/kg
dB

-b.5b8

-13.16
-19.74
-26.32
-32.90

0 dB = 1.98 W/kg = 2.98 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/11/14
WLAN 802.11a 5.6G_Body_Top side_CH 140_Aux_Omm
Communication System: WLAN(5G); Frequency: 5700 MHz
Medium parameters used: f = 5700 MHz; o = 5.99 S/m; €, = 46.383; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3848; ConvF(4.05, 4.05, 4.05); Calibrated: 2016/9/30;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1260; Calibrated: 2016/10/21
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x141x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.63 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.552 V/m; Power Drift = 0.15 dB
Peak SAR (extrapolated) = 5.06 W/kg
SAR(1 g) = 0.875 W/kg; SAR(10 g) = 0.230 W/kg
Maximum value of SAR (measured) = 1.92 W/kg
dB

-h. 80

-11.60
-17.40
-23.20
-29.00

0 dB = 1.92 W/kg = 2.83 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11ac(80M) 5.6G_Body_Top side_CH 138_Aux_O0Omm
Communication System: WLAN(5G); Frequency: 5690 MHz
Medium parameters used: f = 5690 MHz; o = 5.991 S/m; €, = 46.392; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3848; ConvF(4.05, 4.05, 4.05); Calibrated: 2016/9/30;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1260; Calibrated: 2016/10/21
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x141x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.81 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.755 V/m; Power Drift = -0.13 dB
Peak SAR (extrapolated) = 6.45 W/kg
SAR(1 g) = 0.977 W/kg; SAR(10 g) = 0.248 W/kg
Maximum value of SAR (measured) = 2.11 W/kg
dB

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

0 dB = 2.11 W/kg = 3.23 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/11/14
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 = 6.092 S/m; €, = 46.195; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3848; ConvF(4.21, 4.21, 4.21); Calibrated: 2016/9/30;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1260; Calibrated: 2016/10/21
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x141x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.61 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.097 V/m; Power Drift = 0.16 dB
Peak SAR (extrapolated) = 4.18 W/kg
SAR(1 g) = 0.832 W/kg; SAR(10 g) = 0.225 W/kg
Maximum value of SAR (measured) = 1.58 W/kg
dB

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

0 dB = 1.58 W/kg = 1.99 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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6. SAR System Performance Verification

Date: 2016/11/12
Dipole 2450 MHz_SN:727
Communication System: CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 1.999 S/m; €, = 51.765; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
Probe: EX3DV4 - SN3848; ConvF(7.13, 7.13, 7.13); Calibrated: 2016/9/30;
Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1260; Calibrated: 2016/10/21

e Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (61x91x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 20.3 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 97.19 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 26.1 W/kg
SAR(1 g) = 12.9 W/kg; SAR(10 g) = 5.96 W/kg
Maximum value of SAR (measured) = 19.5 W/kg
dB

-4.39
-8.79
-13.18
-17.58
-21.97

0dB = 19.5 W/kg = 12.90 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/11/13
Dipole 5200MHz_SN:1023
Communication System: CW; Frequency: 5200 MHz
Medium parameters used: f = 5200 MHz; o = 5.065 S/m; €, = 51.214; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3848; ConvF(4.83, 4.83, 4.83); Calibrated: 2016/9/30;

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

o Electronics: DAE4 Sn1260; Calibrated: 2016/10/21

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) = 16.1 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 = -0.06 dB
Peak SAR (extrapolated) = 29.8 W/kg
SAR(1 g) = 7.46 W/kg; SAR(10 g) = 2.11 W/kg
Maximum value of SAR (measured) = 15.4 W/kg
dB

-b.5b7

-13.13
-19.70
-26.26
-32.83

0 dB = 15.4 W/kg = 11.88 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/11/13

Dipole 5300 MHz_SN:1023

Communication System: CW; Frequency: 5300 MHz

Medium parameters used: f = 5300 MHz; o = 5.288 S/m; €, = 50.052; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3848; ConvF(4.63, 4.63, 4.63); Calibrated: 2016/9/30;

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

o Electronics: DAE4 Sn1260; Calibrated: 2016/10/21

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 = 46.83 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 32.3 W/kg
SAR(1 g) =7.71 W/kg; SAR(10 g) = 2.17 W/kg
Maximum value of SAR (measured) = 16.5 W/kg
dB

-7.21

-14.42
-21.62
-28.83
-36.04

0 dB = 16.5 W/kg = 12.17 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/11/14

Dipole 5600 MHz_SN:1023

Communication System: CW; Frequency: 5600 MHz

Medium parameters used: f = 5600 MHz; o = 5.912 S/m; ¢, = 46.474; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3848; ConvF(4.05, 4.05, 4.05); Calibrated: 2016/9/30;

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

o Electronics: DAE4 Sn1260; Calibrated: 2016/10/21

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) = 15.4 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 53.80 V/m; Power Drift = -0.15 dB
Peak SAR (extrapolated) = 30.2 W/kg
SAR(1 g) = 7.58 W/kg; SAR(10 g) = 2.19 W/kg
Maximum value of SAR (measured) = 15.7 W/kg
dB

-b.4%

-12.90
-19.34
-2h.719
-32.24

0 dB = 15.7 W/kg = 11.95 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/11/14
Dipole 5800 MHz_SN:1023
Communication System: CW; Frequency: 5800 MHz
Medium parameters used: f = 5800 MHz; o = 6.117 S/m; €, = 46.068; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3848; ConvF(4.21, 4.21, 4.21); Calibrated: 2016/9/30;

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

o Electronics: DAE4 Sn1260; Calibrated: 2016/10/21

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) = 17.1 W/kg

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

-7.46

-14.1
-22.37
-29.82
-37.28

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

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

Methods Applied and Interpretation of Parameters
» OO Vaollage Measurement: Galibration Factor assessed for usa ln DASY syatem by
eomparizon with a calbrated instrument fracesble to national standands. The ligure given
corresponds to the full scale rigs of the valtmeter in the respective range.
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resilll frim the pefomanco est and regulve no uncertainty,
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s Power corsumption; Typical value for information. Supply currents in vanols operating
modles.
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4. AD-Converter Values with inputs shorted
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&) |EEE S&f 1528-3013, *|EEE Racommended Practice for Datarmining thn Prak Spatisk-dvesegen Spociic
Mmorglion Fale (SAR) 0 e Homan Hand fam Wirssss Conrmuanicslions Devisss Morsmaman
Tachapiszs . Jine 2003 )

Wy EC G281 “Procacra o measern fhe Spacilic Abaamiied e (BAR) or hand- heli deviees wed b cose
praamity b te car ey fange o 300 MHz o Ghley™, Fatrsany 005

a)  EC BE208-2 “Proeadure jo elermine e SpecBc Alsorplion Ret= (SAR) Tol Wislkdae Somimunizaion amisas
e | E b mnea mily 5 tha humen body (redleecy rmngs of 30 Mz a0 Giee)", March 2090

] IR BEIGAL, “SAR Messummen! Reqdinpm for 1080 MHz o 8 GHz"

Mathods Applied and Interpretation of Paraméiers:

v WNORRLY, 2 hassezad for E-ieid palprization &= 0 (< 590 MHz i TEM=s|| I'= 180 MHz R22 warE i),
WORM, Y.z are ooly Intermediabs values, 1a  the uncaranties of NORME, Y2 0aet nol afest e £ -isd
uriedtaliy Iedde TSL (sea belos Com™

8 NORM{Tu 2 = NORM vz * fregaency, Mspanss jede PFreadency Hasmnsa Chart]. This hszeizsion i3
implemaried In DASYL sofviers versicns Eive fhan 42, The uncsrtaimy of e Nogiancy ressmse i inakdei
i 1iva a3a0a0 nesctairy of CameF

«  O0Pk,7 DEP s mumencal linsarizsian amess aesemsed. badesd of I Q828 O Dowarswean with CH
sijgned [}ID nCera iy rEqered) OCF dins (0] depenn on fequansy ner medie

& SAT PAR & e Prak i Aveage Rofic Gial is nof cibrated bif datarmmed bassd on Ihe sigral
harsc e las

» Ak Bepr Gl Onps WRgye A B G, Dare mimericsl linasstzsiizn paremslers soseasar hrsad of
the aata of aower swisp T spacifiic medu@lion sgmil, The peaifelErs oo nnt taperd on fresgeency mr
maga V2 5 Bie madmie calibreion rangs aepressed b BMS wiliags oo e dnde

®  CanwF i Bawntary, Effect Pavaniefers. Sasesson o fat phartsm uslig E-fiakd ar Fempemiune Tremle
Standand for -+ BUO M) sl 118002 waveguane using amlyticel Reld disrisulions 0esed on poser
sresalremants el = A00 MEE The smine saluse ars st for esses=ment of The pafanatars appliad bn
hountary Eomperssliog (aipha, deatn) ol which Fplal uncarsaty delips 30 glusee These pramses ae
e in DAEY S soFwars (b (TGS probe ae0Urecy Bloss wa B Daundary, The semsl iy n TS romespy il
10 WA 2 CiF wiinrihy the weariainly comespents o thek giver for DanvF, i frequaonoy daponcard
ConviE it used I DRSEY version &4 drmi hicile] soion ailows smming i vl diy fom = 50 MHz o= 100
MHE

®  EHphsnce) degirdny (A0 iR T (oo in a [l af tow gradliends regieed ysag @ flak phatbom
exposis] Oy & pAlch arennnd.

* Serlsce (Ofzaf. The sensor offsel corespards fa S offeat of wiriuel mabsuement cemar Som @e prese s
(B probe adig). Mo hisrencg meune

& Comnesior Anate Tl angls s assesned using e ilammation gamad by determirend the NORME (no
upsarisnty ramiimd)
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EXI0NE — SN3E4E Saplembar 30, X116

Probe EX3DV4

SN:3848

Manufactured:  October 25, 2011
Calibrated: September 30, 2016

Calibrated for DASY/EASY Systems

(Moba: non=compathle with DASY2 sysiem!)

Cenifcale Moy EX3-2240_Sapib Page 3of 11
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EX30va— Spi3oae Sepiember 30, 2016

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

Basic Callbration Parameters
Bemaor X Bansor ' Senger & Lh e (=2}
Mo ;qu'mnﬂ' 0,37 0.30 0.40 +10,1 %
DR {m} 8.1 ELl] 1032

Modulation Calibration Parameters
D

cmmun Syster Name A B c u] VR Une
dB dB v m | my (k=2
1] on X 0.0 ad 1.0 0.0 154 | #33%
Y 0.0 ad 1.0 1831
Z oo [ 1.4 185

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

A The unceraintizs of Mem X.7.2 de sl alesl hie £ Ged uncerainty nelde TSL fove Page 5 el &)
® hurn adical lEaairaton saiamser uncertainty nol seguired

¥ Uncodtainty b delemined using fhe mar. deviafios [iom incor respanss apolying gutar cdhiabribaalin and ks cop for they squose of the
e s,
Carificabe Mo: EX3-3540_SepiE Paga 4 of 11
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[EXFTNA— Sh3R48 Septembar 30, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz}* | ﬁﬁm‘y' GTWJ ComvF X | ConwFY | CornFE | Alpha® n{:’E}u !E_
| 838 4.5 0.80 9.8 a1 6,51 035 | 108 | =120%
00 415 0.57 a7 9.7 9.7 040 005 | =d120%
1780 401 1.57 B5T a.57 8.57 .40 080 | £120%
19040 AD.0 1.40 11 211 811 035 080 | £120%
| 2000 400 1.40 807 BT 807 0.3 oAy | £120%
2450 e 180 721 7 T 0.34 080 | +120%
2E00 3.0 1.86 .90 £.80 80 01.34 085 | +120%
5200 5.0 4,88 565 5,65 6.65 030 | 180 | $131%
5300 ELL) 4.76 £33 £.33 533 035 | 180 | 2134
SG00 _355 .07 4480 4.80 450 040 180 | £131%
5800 353 537 467 467 467 .45 180 | +131%

s fzy vl muauﬂmd‘!munwmmms?uﬂmwmmm&mtsmmzmmh
mm.rmun ol i Cor® encariaingy al colbrbon feguency and the uncertainty for the ed mmmhﬂquﬂm
v 300 MHZ i + 10, 25, 40, 5 and F M- S ConeF assessments ot 30 64, 120, 153 and 230 WHe thvedy., Moowe 5 GHE
mummulmu:ﬂum
nmmm-:mmmmdmmm{:md-ﬁmhmmm1unﬂm-dmmiumm§nwm
WNMNWMWM“LGLMMM [ hera fe and o) ks 1 i 5%. Tha plainty ks tha RSE ol
ComaF unoertainty for inicated leepet RERTE
L "ﬁmmm,pmq_mmnmummmhwmmw
almay lass than £ 1% for frequancies iskow 3 OHz aad baloes = 2% for freuisncian Bibwisn 3-8 GHz al any distance eger lhan Mol ihe peoba Sp
dimmeter from e bimmdang.

Carificain Moo EXFI045_Sep1d Paga 5ol 11
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A0S SNE4R Zeptamber 3, 206

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

Calibration Parameter Determined in Body Tissue Simulating Media

1 iz Mmf W CormF X | ConvF ¥ wzJ ‘Eh he)

| a5 55.2 087 9,60 9.60 0.60 046 08l | £120%
a0 55,0 1,06 GEE 9.65 9.65 044 050 | +120%
1750 53.4 14 Boz | am .02 0,31 100 | £120%
1900 3.3 1.52 70 7.70 T.I0 0.43 0.81 £170% |
2000 533 1.52_ 741 7.8 7.91 0.42 0an | +120%
2450 527 1.95 743 7.13 713 040 | 080 | £120%
2B 525 2146 708 705 | 05 0.531 080 | £120%
G200 400 £40 483 483 4.83 045 150 £151%
Ba00 438 542 461 4.63 453 0.45 180 | £131% |
5600 436 BI7 4,05 4,05 4.05 055 1.80 +131%
5800 48,2 &.000 4.21 4,21 4.21 0.55 1.90 | +131%

Gm%mmm:mﬂmumwwumm?mnmmmnﬂtummimmTh

Nty & the RSS of the Comd® L ard The for the Eand, Froouonoy walid

mmﬁumpw_&ummmnmmmeﬂnﬂJmimmﬂ!mmm *bmiﬁﬂtiﬂﬂ'!?

by can be extendod 0 2 110 Mz

* a1 frequancis beiow 3 G, the valioty of tiesus pacsemsens (2 and o) can be relsoed oo WG # fgeid compenastion fomula s appled 1o

sl o] GAR waliste. A Tmqusnciss sbovs S GHe, e alidily of Ssoue parameters (s and o) b resicied o 2 5% Tha uncerainty s the RS & of
Comd W,,-r indficated 1t lissue parameE,

i s 1= thial e pemaining dees thusin 3% I bundany oot oftor

AlptaiDepth ans during SPEACE
ammm: HLh-ttqmnbﬂmvHG-hﬂhM:HH"ﬁml MMGH!NMW”MNIMMW
dmrmeler rom fhe boundary.
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EXI0N4— SH:3848 Septemier 20, 2016

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Wavaguide: R22)
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Uncertalnty of Frequency Response of E-field: £ 6.3% (k=2)
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Soplomber 3, 2118

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM E=1800 MHz R22
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Uncertainly of Azisl [sctropy Assessment: £ 0.5% (k=)
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EXIDN4— SM 3048 Saplember 30, 2016

Dynamic Range f(SARzqq)

(TEM cell , fyuu= 1900 MHz}
z
2
=
E 1
a--
5]
A
21 ,
HH 1M
. BAR [miWem3]
]
ook poEnpeET
Uncertainty of Linearity Assassment: £ 0.6% (k=2)
Corlifzale MNa; EX3-3848_Sapid Page & o 11
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Seplariber 30,2076

Conversion Factor Assessment
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(R0 4 SNEEEE Saptember 30, 2016

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

Other Probe Parameters

Sengor Arrangament Triamgular
Angle () i 187
Whachanical Surface Detection Mode anabled
Oplical Sutfacs Detection Mode: disatled
Frobe Owerall Length 337 mm
Probe Body Dismatar T mm
Tip Langth B mm
Tip Diameter 2K reni
Probe Tip o Sansor X Galbaton Ponl Timm
Probe Tip to Sensar Y Cafraton Point 1mm
Probe Tip to Sensor £ Calibration Pairt 1 mm
" Recommendad Measuremart Dislance from Surface 1.4 mm
Cortifcate Fo: EX3-3543_Sepit Page 11cf 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 Toleran(_:e/ Probabilit Div Div Value |ci (1g) ci (10g) Standar_d Standar_d vi, or Veff
Uncertalntv \' uncertainty uncertainty

Measurement system

Probe calibration 6.55% N 1 1 1 1 6.55% 6.55% ®
Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% w
Isotropy, 9.60%| R V3 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% ©
Linearity 4.70% R V3 1.732 1 1 2.71% 2.71% ©
Detection Limits 1.00% R V3 1.732 1 1 0.58% 0.58% ©
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% ®
Response time 0.80% R V3 1.732 1 1 0.46% 0.46% ©
Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% ®
Measurement drift 1.75%| R 3 1.732 1 1 1.01% 1.01%|  «
class A evaluat_lqn)

Sgszmb'e”t condition - 3.00%| R V3 1732 1 1 1.73% 1.73%| o«
RF ambient conditions -| 3 500, R 3 1.732 1 1 1.73% 173%|
reflections

Probe positioner 0.40%| R 3 1.732 1 1 0.23% 0.23%|

Mechanlca_l _re;tnctlo_ns

Probe Positioning with 200%| R V3 1.732 1 1 1.67% 167%|

Irespect to phantom

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

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

Test Sample related

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

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

Phantom and Setup

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

'(‘I;?:;d) permittivity 4.49%| N 1 1 0.64 0.43 2.87% 1.93%| M

'(-'E:;d)o°”d“°“‘"‘y 4.42% N 1 1 0.6 0.49 2.65% 217% M

Combined standard RSS 12.35%|  12.06%

uncertainty

Expant uncertainty o o

(95% confidence 24.70% 2412%

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

A c D e f g h=c*f/e i=c*gl/e k
Source of Uncertainty | 10ierance/ Probabilit iy e |oi (1) [ei(10g)  [Standard - |Standard e

Uncertainty y uncertainty |uncertainty
Measurement system
Probe calibration 6.00% N 1 1 1 1 6.00% 6.00% 00
Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% £
Isotropy, R

.609 1.732 1 1 549 549

Hemispherical 9.60% /3 3 5.54% 5.54% ©o
Modulation Response 2.40% R V3 1.732 1 1 1.40% 1.40% S
Boundary Effect 1.00% R v/ 3 1.732 1 1 0.58% 0.58% co
Linearity 4.70% R V3 1.732 1 1 2.71% 2.71% oo
Detection Limits 1.00% R V3 1.732 1 1 0.58% 0.58% oo
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% S
Response time 0.80% R J/3 1.732 1 1 0.46% 0.46% oo
Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% oo
Measurement drift 1.75%| R /3 1.732 1 1 1.01% 1.01%| o
(class A evaluation)
?;;mb'em condition - 3.00%| R /3 1.732 1 1 1.73% 1.73%| oo
RF ambient conditions - 3.00%| R /3 1.732 1 1 1.73% 1.73%| o
reflections
Probe positioner 0.40%| R /3 1.732 1 1 0.23% 0.23%| oo
Mechanical restrictions
Probe Positioning with 290%| R /3 1.732 1 1 1.67% 1.67%| oo
respect to phantom
Post-processing 1.00% R /3 1.732 1 1 0.58% 0.58% o
Max SAR Eval 1.00% R V3 1.732 1 1 0.58% 0.58% co
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% 0
Phantom and Setup
Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% ©o
Liquid permittivity 1.93%| N 1 1 0.64 0.43 1.24% 0.83%| M
(mea.)
Liquid Conductivity 251%| N 1 1 0.6 0.49 1.51% 1.23%| M
(mea.)
Combln.ed standard RSS 11.58% 11.50%
uncertainty
Expant uncertainty o 9
(95% confidence 23.17% 23.01%

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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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 PRy 5 Schwstmricches Knbonerdinnst

Sehmid & Parinar "“R“__'::"'_ c Servioe sulsse d'dalonnage
Enalneering AG B i tnsa

Eeughaussimsss 43, B0 Zurich, Switesiang s 5 swius Callbrution Sarvien

Aromdied by ths Swess Acoradisnnn Semacs (S45) fccraditation Mo, SCS 0108

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

cien  SGS-TW {Audan]

|CALIBRATION CERTIFICATE |

Comttizate Mo- D2490V2-T2T_Apri6

oot

(o biraiin s il

Caliorafion dain:

Daasaw2 - SNETEY

DA CAL-DE.E

Calibration precedura for dipole validaticn kits abowa 700 MHz

April 18, 201e

Tl WSS

and s Lo

Caftwaion Eoulomeani aned (MATE ortical for colioraiion|

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

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

1"y SBands [1ma Cal Dais [Coifns Noj __Echadused Cakimlion
Perivin il MAF | SM:104TTE CE-Apr-16 (o 20 P02 beeng| Apr ¥
Pévimsr ganani NAP-Z01 ! SN 33 CE-Apr- 16 {No. Z17:020mE| Aape-17
Fower sanaor NAM-ZW1 | BN 1ERren CH-AQe 16 Mo, 29702280 Apr-17
Faloranca 20 of Abenuimior | SN: B [20%) Ce-Ape-ah o, 37-0Re Aer-1T
T M mismaleh comis naton i%ir-l: GOMT.2 /3T SE-Rpr-H (Mo, 20702 Agr-17
Fonhari e Probs EX30WE Sh: TME Do Th (ko EXA-FdS_ [meth) [his-1E
| EAAE4 ! S B0Y SO 15 (o OAES-S0T_Deo 1S Lhac-18
! Sacondary Standards iDs Crech Dads dn s | Schadded Creck
| P mestar EPR-I424 Ap BAAHERTH AECeE-15 (M, 217082 In heesms chsok: Oo-10
Posn enso HE BLEi A S USETEEn (RO (. 2170082 In o chook: D16
| Posnd sanssi HFE BEE1A Ef WS IEEETT Or-Cet-118 (M. 2170 I Nenma chack: D16
T geranany FES SIAT-08 BB TONETT 1515 fin ese check Jur-15 T e check: G106
Bhsbwnre Anabear b IFSIE S LISTTIR0SES 18008401 fin holsa chask Dot 5| in housa chook: Dok16
He=e Fiimecdian Sgnanes
Coalraina by Wixitaal Wabor Lasermlary Technomn l‘fﬂi I
Approved by Kl Fiskearon: Toeminical Managar %’g‘_
lasmisaic fed 30 26
_II‘II:.' calivranion oo femin ol nol be repmucesd soosp] 1 wiino l'l_l""Fl'l HI'I_I'IE"'JE ll' Hea LAl .

Carificabe ho: DR4BOVE-T27_ApriE

Page 1 of 8
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Calioration Laboratory of P e

Sehimid & Partner e A Wy
Engineering AG S i c Sorvizio avizzero di tareiurs

Toughsussrassg 43, B004 Zurish. Swiznraiel -».;:’-ﬁ?\;ﬁ ;U*: &  Ewiss Cammben Sanieca

Ancioid by B Spess Acomclinion Seraoy | 545 dusputlimiben py: SCS 010R

This Ewelas Aspresistion Besvies & one ol he signilesies o (ke EA
Muilllinlirs Jigressres| foe e recogniizen o caismson oerlifeylag

Glossary:

TSL ligaue simulating ligquid

ComwF sensitivity i TSL  NORM xyz
A riol applicable or nal mezsured

Calibration is Performed According o the Following Standards:

g} |EEE Std 1628-201 3, "IEEE Pecommendad Practice for Determining the Peak Spatial-
Avaraged Specillc Absorption Rate (SAR) In the Humean Haad rom Wieless
Communleations Devices: Maasurement Technlgues”, June 2013

) |EC &62208-1, "Procadure to measure the Specific Absorption Rate (SAR) far hand-halkd
davices used in closs praxmily to the sar (freguency renge of 300 MHz 103 GHz)"
February 2005

c) |1EC 62208-2, "Procedue o delarmine the Spacific Absorption Rate (SAR) lor wireless
communication devices used in close proximity o the human bomhy (freguancy range of 30
MHz to & GHz)", March 2010

d} KO8 865664, "SAR Measuiement Requirements for 100 MHz ta § GHz"

Additional Documentation:
e8] DASYAS Systam Handbook

Methods Applied and Interpretation of Paramelers:

»  Measuremeant Condifions; Further details are available Trom the Yalbdation Repord at the end
of the certificate. All figurea statad in the cerilicals are valkl al tha Irsguancy Indlcated.

s  Antanra Parameters with TSL The dipole i3 mounted with the spaeer 10 positien its feed
point exactly below the center marking of ihe fiat phaniom sacfion, with the ams oriented
parallel 1o the body axis.

& Fasd Point impedanee and Refuin Loss; These parameters are measured with the dipole
positonesd undar the liquid iled phantom, The impedance stated is transtormed from the
measuiemant at Ihe SiA connector fo the feed point. The Retum Loss ensures low
reflected power. Mo uncerzinty required.

s Elacirical Defay; Oneaway delay betwean the SMA connecior and the antenna fesd point,
bl upicsrizinty recguinsd,

SAR megsurad; SAR measured al the stated antenna inpul power.
SAR noralzed SAA as moasured, nomalizan to an input pawsr of 1 Y a1 the anlenna
Connector

«  SAR for nominal TSL psrameters: The measured TSL parameters are dzed o calculale 1ha

naminal AR result.

Tha mFurlm umcertainty of maasulenie nt is stated as tha standard uncertainty of massuramant
multiplied by the covarage facto k=2, which for & norme| distibution corresponds io a coverage
probability of approximeatsly 95%.

CertifiGaks Mol D2450V2-T27_Apris EagE 2 CEA
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Measurement Conditions
DASY system configuration, &s far 8 not given on page 1.
DASY Varsion DASYS WE2ER
Extrapolation Acvanced Extrapeiation |
Phantam Madular Fiat Phantam i
Distanca Dipola Cantar - TSL 10 mm wilh Spascer
Zoom Scan Resolution ix, oy, d2 = 1
Freguency 2450 MHz + 1 MHz
Head TSL parameters
-Fl'lﬁ Tolkawing parsimeteds: and EE|EHE||_I'.‘_A':IH wiaia snplad.
Tempearaiurne Parmiltivity Conduativity
Maorminal Head TSL parameters 2o 2 180 mhodm
Bleasured Hesd TSL parameisrs (220 +0.2) °C 400+ & % 1.E3 mha'm £ 6 %
Head TSL temperature change during test < (.5 " s
SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head T3L Goncitian
S8R maasured 250 i inpul power 128 Wikp
S8R for nominal Head TEL parameters: narmalized o TW S1.0 Witkkg = 17.0 % [kaZ)
S5AR avaraged over 10 cm?® (10 g) of Head TSL oardilion
SAF maseured 250 mW input power 5.93 Wikg
SaR for nomingl Heed TSL parameaters narmalzed o 1W 2.7 Wikg = 16.5 % (k=2)
Body TSL parameters
The folowing parameters and crloulations were applied.
| Temperature Permittivity Conductivity
Mominal Body TSL parameters 2200 827 1.95 mbuodrm
Measured Body TSL parameiars [220 w02 "5 SET+E % 158 mhofm =6 %
| Body TSL temperature changs during lest =050 e
SAR result with Bady TSL
SAR averaged over 1 om® (1 g} of Body TSL Cendition
HAR measurad 50 miV inpul powar 12.5 Wikg

SAF for nominal By TSL parameisrs normalized s 10 408 Wikg & 17,00 % (k=2)

Unless otherwise stated the results shown in this test report refer only to the sample:

PR IE R » P (RS

SAR averaged cver 10 em® (10 g} of Hody TSL

condition

SAR maasurad

250 miW inprut pover

5,058 Wik

SAR for nominal Body T3L pacsmelers:

narmalzed i 1W

Cartificate No: CR4B0V2-T27_Apri G

BRI IR P WETO0 - 4957+

23,3 Wik = 16.5 % (ke2)

Page 3 ol B

tested and such sample(s) are retained for 90 days only.
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impeadance, translormed to feed point | RO+ 200

Return Loss | =254 dR

Antenna Parameters with Body TSL

Impedance, ranslanmed o leed paint B21 4.0 2

Aeturn Lass -25.0dB

General Antenna Parameters and Design

| Elncsrical Dalay (one dirsction) | 1.148 ris

After long term use with 100W radiatad power, anly a slight warming of the dipole near the feedpoint can be measumed,

Thiz dipole is made of Standard seminigid coaxial calle, The cermer conducion al the Teeding line is diraclly conneched b the
sacond anm of tha dipoks. The antenna is tharafare sheet-cirouitad for DC-signals. On sema of the dipoles, small and caps
are addad 1o 1he dipoke ams in order 0 impeove metching when loadad accarding o tha posilon as axplainad in the
"Messurernent Condiliona® parsgraph. The SAR dala eme vl allected by this change. The owerall dipoda length b sl
acoording o the Standard.

1o axcassive fonse must be applied o the dipale arms, bacause they might bend or the soldesed connections near the
teadpoint may be demagad,

Additional EUT Data

Manutaciured by SPEAG
Manudactured an | Januany o, 2003
Cortificata Ma; DE4SUVE.727_darlE Paga d ol B
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DASYS Validation Report for Head TSL
Drale: 19.04.2016

Test Laboeatoey: SPEAG, Zunch, Switzerland
DUT: Dipole 2450 MHz; Type: D450V 2; Serial: D2450V2 - 5N 727
Communication System: UTD 0 - CW; Frequency: 2450 MHz
Medivm parameters used: = 2450 MHz; o = 183 Sim: &= 40; p= 1000 kg'm?
Fhantoms section: Flat Seciion
Measurement Standard: DASYS (IEEEAECIANST CR3.19-201 13
DASYS2 Configuration!

+  Probe: EX3DWY - SNT340; ConwF(7. 76, 7.76, 7.76); Calibrated: 31.12.2015:

+  Sensor-Surfuce: |Amm (Mechanical Swiface Detection)

o Eleciromics: DAES Sn601; Culibrated: 300122015

o Phanim: Flar Phantom 5.0 (fronty; Tepe: QDODPS0AA; Serial: 1001

« DASYS? 52881258 SEMCAD X 1460007371

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/@oom Scan (Tx7x7T)WCube 0:
Mlessurenment grdd: dx=Smm, dy=5mm, dz=5mm

Reference Value = 1121 ¥Wm; Power Doft = 0.05 dB

Peuk 5AR (extrupolated) = 25,7 Wike

SAR(D g)= L8 Wik SAR(ID g) =593 Wikg

Maximum value of SAR (measured) = 20,8 Wikg

-10.00
=15.00

20,00

-25.00

0B = 208 'l.h'n'li;:l_: 1318 -:‘iH‘i"f'.'k!,

Ganificate Mo, DZ450VE-TET_ApriG Page 5 ci 8
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Impedance Measurement Plot for Head TSL

19 fpr ZE1E  LETLZN B4
CHD Sii i rs LSLMAG  TBAT o LIARS pM 7 ATELARD PR@ HHT

Bed

e

LE-.| ~

Hid h

CHz 514 LOg & B/ REF =38 d8 " MP=25424 B 7 ATH.RO0 POE MMZ
=l

Eﬁn 13 4 4 1 i i 4 i
H1d = - B | -4 Fi k - u ‘ 4
START 2 DEO.000 008 MHE ; 2 5T0F 2 GRR.000 004 Wiz
Cerilicale Mo QD24S0VE-TZT _opris Fap=Godl
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Calibration Laboratery of A Sctwetmrischer Kallorsrds
J e anat
Schmid & Partner A= e o
Enginesring Al ol Sorvizio svizaera di taratura
qul-'rng:nwm-l& BN Turich, Swiziand ’%ﬁ:ﬁf Swigs Callbration Sorvice

Acnipriind by Po Sems Acoiathiaiicd Seviie (SA5)
The Swian Accredilulich Sereici il cne ol Lhae Aignalsries la e EA

Beprodiatens o, SCS 0108

Mul | g For s recagnitian of cald eriificaing
client  SGS-TW [Auden) Ceaticass Mo DEGHZVZ-1022 Jan1B
CALIBRATION CERTIFICATE |
Cdifinc] DSGHZY2 -5N: 7023 |
Callnsnsion proeatuesls) QA CAL-22 v2

Caitration procedurs for dipoha validalion kits between 3-5 GHz
Coibraton e January 26, 2016 |

T ! iha

Trods caiorannn cofticae documes [hes imscasbity o rolboa] Saidars. which melize Fe |

Calirarion Enqupmest used (IMETE ciidoal fo calbration)

Al ool iovabons hawo bean conducie n T o ARGy Ry BRdEmon Smp e (22 & 3170 and amidly - 705,

wmlis of f4=11
wilh confdence pobabd by =re given on e folosing paces and see oa of (b canfcabs,

Primary Siandands e Sl Diada [t M| EAEM-EI.MEHJITI.EJ' |
Fipmve musten T PI-4404 GEITAE0TIE OOt 45 Mo, 297-02220) D16

Fose sensor FE D81 (RLm =i OF-Cer- 15 Mo, 217022 Ooi-18

Posar sonooe HE BERTA WYAT000 T OF-CIer- 15 [P, 2170000 Coiig

Rafaranos 3008 Afienwain SR RIS (PTG issprEa (Mo 21018 Mar16

Tyie-M mismateh combisalon Bt BMT.D T DERIT on-Apr-Th No. 21702134 Ma-18

Flefsrsgiin Prola FEamd B AT A1 Do 15 fo. EXZ-3603_Onain)| Dec-16

[AES S B HHee-15 (MG, DAELGIH _Dec1s) Des1E

Senonlan Sandads [ Chech Onis §n howa) Seliibllwd Chach

AF gereraior RES SW1-06 T 15~ Han-15 i hosgen ehiszk Jund1S) In fouss check: Jun-18
Mot Avnalyzar HP BTSIE USETA000EG S4206 1800 m heuse creie D15 In hewsa check Cick- 18

Harme Function
Caaband by MuFael Watian Lsitoralony Techridan
AOewErav By Kaja Fokovic Tecwcal Manager
This tiicate wnll nol s duzod seeepi in ull withoot eriten appeorad of the lido;

Al

sl Janiwy 26, ]

Camfcaie Mo O5GEHVE- 1088 _Jden1b

—

Faje 1 ol 15
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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

Paga Bal 15
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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)
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Head TSL parameters at 5800 MHz

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

SAR result with Head TSL at 5800 MHz

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

SAR measured 1400 mW input power 7.78 Wikg

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

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

SAR measuned 1080 A QLT power 202 Wikg

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

Nominal Body TSL parameters 220G A49.0 5.30 mhodm

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

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

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

BAR measiad 100 mA input powar 725 Wikg

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

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

SAR massured 00 N input poeer 20058 Wikg

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

Thie falowing parameters and caloulations wers applied.
Temperature Pesmitiivity Canduckivity

Maminal Body T5L parameiars 200 ARE 542 mha/m

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

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

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

SAR messurad 100 mW input power 75T Wikn

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

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

S4R maasured 100 MY input powar 214 Wikg

S4R for noménal Body TSL parsmeiess nomrnedized o W 1.2 Wikg £ 19.5 % (k=2)
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Body TSL parameters at 5600 MHz
The lollowing paremelers and caloulations were appliad.
Temparature Parmittivity Conductivity

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

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

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

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

SAR massured 100w inpul powar 788 Wikg

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

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

SAR maasured 100 W input powar 223 Wikg

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

The following paramesers and caloulatians weee apolied.
Temperaturs Permittivity Condugtivity

Maminal Bady TSL paramaters et 482 .00 mihodm

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

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

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

SAR measunad 100 MW Inpud povwer 7.5 Wikg

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

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

SAR measunad 100 W inpul powis 213 Wikg

SAA for nominal Bagy TSL paramatars raarmelized 1o 1W 21,1 Wikg = 19.5 % (k=2)
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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
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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
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Dipole Calibration for Head TissuePin=100mW, dist=10mm, f=5800 MHzZoom Scan,
dist=1.4mm (Ex3x7 W Cube 0: Meazurement grid: de=dmm, dy=4mm, dz=1.4mm

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

Peak SAR (extrapolated) = 32.0 Wikg

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

Miasimum value of SAR (measored) = 1EH Wikg

-8

500

-15.00

-20.00

-25.00

0 dB = 19.8 Wikg = 12.74 dBW ks
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Impedanee Measurement Plot for Head TSL
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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
i | -
| ..

4 " | | 4 1 ,——T—T~ . { E-24.515 4B
s | | ‘?\\ ! | 4 | ' | %BARAR BHx

Hid T 1 T T T
START § BAB.OEE GG AHZ ) STOP £ 0OE. 020 RBA Mz
Cantice Moo D8GEHEY2-1023_Janis Page 12 ol 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 l%fﬂ%%'i i@%‘?ﬁﬂ%l/%ﬁh Fif [ﬁJEﬁl’*ﬁfﬁh@ W?@O“« o iﬁéfﬁ» £ FIJEF‘;F'I?:"FI‘ > Fl‘ﬁﬂl'ﬁ'fiﬁi 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/A0019
Page: 106 of 108

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

i
L]

-5.00
-i0.om
-15.00

-20.00

-25.00

0dB = 185 Wikg = 12.67 dBW/kg
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Impedance Measurement Plot for Body TSL
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