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SAR TEST REPORT e @O

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

Equipment Under Test Notebook Computer

Marketing Name SP714-51

Brand Name aCery

Model No. N16Q12

Company Name Acer Incorporated

Company Address 8F., No. 88, Sec. 1, Xintai 5th Rd., Xizhi, New Taipei City
22181, Taiwan (R.0.C)

Standards IEEE/ANSI C95.1-1992,IEEE 1528-2013,RSS102 Issue 5

KDB248227D01v02r02,KDB865664D01v01r04,
KDB447498D01v06,KDB616217D04v01r02,
IEC 62209-2:2010

ICID 4104A-QCNFA344A

Date of Receipt Jul. 06, 2016

Date of Test(s) Aug. 05, 2016 ~ Aug. 07, 2016
Date of Issue Aug. 29, 2016

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

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

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

Signed on behalf of SGS

Sr. Engineer Supervisor

GLgu‘ Chen Johin Te
Afu Chen John Yeh
Date: Aug. 29, 2016 Date: Aug. 29, 2016
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Revision History

Report Number Revision Description Issue Date

E5/2016/70009 Rev.00 Initial creation of document Aug. 15, 2016
E5/2016/70009 Rev.01 1% modification Aug. 22, 2016
E5/2016/70009 Rev.02 2" modification Aug. 29, 2016
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory

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

Tel +886-2-2299-3279

Fax +886-2-2298-0488

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

1.2 Details of Applicant

Company Name Acer Incorporated

8F., No. 88, Sec. 1, Xintai 5th Rd., Xizhi, New Taipei City
22181, Taiwan (R.0.C)

Company Address
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Equipment Under Test

Notebook Computer

Marketing Name SP714-51
Brand Name - 0= 8

Model No. N16Q12

IC ID 4104A-QCNFA344A

Antenna Designation
(Maximum Gain)

Main_2.45GHz: 0.27, 5GHz: 0.41
Aux 2.45GHz: -0.49, 5GHz: 0

Mode of Operation

DIWLANS02.11 a/b/g/n(20M/40M)/ac(20M/40M/80M)
XBluetooth

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

Duty Cycle ac(20M/40M/80M)
Bluetooth 1
WLAN802.11 b/g/n(20M) 2412 — 2462
WLAN802.11 n(40M) 2420 — 2452
WLAN802.11 a/n(20M)/ac(20M) 5.2G | 5180 — 5240
WLAN802.11 n(40M)/ac(40M) 5.2G  |5190 — 5230
WLAN802.11 ac(80M) 5.2G 5210
WLAN802.11 a/n(20M)/ac(20M) 5.3G | 5260 — 5320
WLAN802.11 n(40M)/ac(40M) 5.3G  |5270 — 5310

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

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN802.11 b/g/n(20M) 1 - 11
WLAN802.11 n(40M) 3 — 9
WLAN802.11 a/n(20M)/ac(20M) 5.2G | 36 — 48
WLAN802.11 n(40M)/ac(40M) 52G | 38 — 46
WLANB02.11 ac(80M) 5.2G 42
WLAN802.11 a/n(20M)/ac(20M) 5.3G | 52 — 64
WLANB02.11 n(40M)/ac(40M) 5.3G | 54 — 62
ahsggﬂ)N“mber WLANB802.11 ac(80M) 5.3G 58
WLANB02.11 a/n/ac(20M) 5.6G 100 — 144
WLAN802.11 n/ac(40M) 5.6G 102 — 142
WLANB02.11 ac(80M) 5.6G 106 — 138
WLAN802.11 a/n(20M)/ac(20M) 5.8G | 149 — 165
WLANB02.11 n(40M)/ac(40M) 5.8G | 142 — 159
WLANB02.11 ac(80M) 5.8G 155
Bluetooth 0 — 78
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FR2ER1E R U*ﬂ#ﬁﬁ%‘i [EEapiEing fiﬁf,’x Fif [ﬁJEﬁl’*"Fiﬁ#ﬂEv @?*790“« ° 4*-@%',%%’:’; £ 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. : E5/2016/70009
Page: 7 of 110

Max. SAR (1 g) (Unit: W/Kg)

Antenna Band Measured| Reported | Channel | Position
WLAN802.11b 1.070 1.108 6 Back side
WLAN802.11 a 5.2G 0.377 0.378 40 Top side

Main |WLANB802.11 a 5.3G 0.429 0.431 64 Top side
WLAN802.11 a 5.6G 0.669 0.671 120 Back side
WLAN802.11 a 5.8G 0.453 0.454 165 Back side
WLAN802.11b 0.979 0.984 11 Back side
Bluetooth 0.107 0.160 78 Back side
WLANB802.11 a 5.2G 0.442 0.448 40 Back side

AuX WLANB802.11 a 5.3G 0.487 0.493 64 Top side
WLAN802.11 a 5.6G 0.551 0.552 120 Top side
WLANB802.11 a 5.8G 0.731 0.734 165 Back side
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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 V Vv —
WLAN802.11g V Vv —
WLAN802.11n(20M) Vv \Y V
WLAN802.11n(40M) V Vv V
WLAN802.11ac Vv Vv V
WLAN802.11a V Vv —
WLAN802.11n(20M) 5G Vv Vv V
WLAN802.11n(40M) 5G Vv Vv V
WLAN802.11ac(20M) 5G Vv Vv Vv
WLAN802.11ac(40M) 5G Vv Vv Vv
WLAN802.11ac(80M) 5G Vv Vv V
Main (CHO)
Average conducted output
Sz 8 Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
CH LB Tolerance (dBm) (Mbps)
(MHz) 1
1 2412 20.5 20.30
6 2437 20.5 20.35
11 2462 20.5 20.38
Average conducted output
802119 Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
CH LB Tolerance (dBm) (Mbps)
(MHz) 6
1 2412 18 17.76
6 2437 19.5 19.37
11 2462 18 17.99

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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Main (CHO)

ST i) Max. Rated Avg. Averagpeo(\j\?er}d(%CBt;d) outpt
cy | Frequency Tcljlg\:vaenrc; 'X;%Xr'n) Data Rate (Mbps)
(MHz) 6.5
1 2412 17 16.67
6 2437 19.5 19.21
11 2462 16 15.88

802.11 n(40M)

Average conducted output

Max. Rated Avg. power (dBm)
o | Freauency | (hoverslier | e e (s
(MFiz) 13.5
2422 13 12.89
2437 18.5 18.41
2452 11 10.89

802.11 ac(20M)

Average conducted output

Max. Rated Avg. power (dBm)
o | Feauency | oiover Vi, [ DataPato (e
(MHz) 13
1 2412 17 16.82
6 2437 19.5 19.41
11 2462 16 15.88

802.11 ac(40M)

Average conducted output

Max. Rated Avg. power (dBm)
on | Froquency | Fovercbi | o e by
(MHz) 57
2422 13 12.89
2437 18.5 18.41
2452 11 10.82
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Main (CHO)

802.11 a Average conducted output
5.2/5.3/5.6/5.8G Max. Rated Avg. power (dBm)
Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)
CH
(MHz) 6

36 5180 15 14.97
40 5200 15 14.99
44 5220 15 14.78
48 5240 15 14.94
52 5260 15 14.95
56 5280 15 14.70
60 5300 15 14.97
64 5320 15 14.98
100 5500 15 14.95
120 5600 15 14.99
140 5700 15 14.70
149 5745 15 14.98
157 5785 15 14.60
165 5825 15 14.99
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Main (CHO)

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

CH

36 5180 15 14.48
40 5200 15 14.67
44 5220 15 14.89
48 5240 15 14.91
52 5260 15 14.90
56 5280 15 14.82
60 5300 15 14.89
64 5320 15 14.78
100 5500 15 14.61
120 5600 15 14.95
140 5700 15 14.82
149 5745 15 14.57
157 5785 15 14.59
165 5825 15 14.73
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Main (CHO)

802.11 n(40M) Average conducted output

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

38 5190 11.5 11.34

46 5230 14.5 14.21

54 5270 14.5 14.25

62 5310 14 13.99
102 5510 11.5 11.48
118 5590 14.5 14.21
134 5670 14.5 14.34
151 5755 11.5 11.26
159 5795 14.5 14.50
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Main (CHO)

802.11 ac(20M) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5
36 5180 15 14.82
40 5200 15 14.67
44 5220 15 14.89
48 5240 15 14.56
52 5260 15 14.87
56 5280 15 14.67
60 5300 15 14.92
64 5320 15 14.99
100 5500 15 14.68
120 5600 15 14.54
140 5700 15 14.44
144 5720 15 14.92
149 5745 14.5 14.31
157 5785 15 14.89
165 5825 15 14.77
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Main (CHO)
802.11 ac(40M) Average conducted output
5.2/5.3/5.6/5.8G Max. Rated Avg. power (dBm)
Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)
CH
(MHz) 13,5

38 5190 11.5 11.34

46 5230 14.5 14.43

54 5270 14.5 14.45

62 5310 14 13.78
102 5510 11.5 11.21
118 5590 14.5 14.45
134 5670 14.5 14.34
142 5710 14.5 14.46
151 5755 11.5 11.24
159 5795 14.5 14.46
802.11 ac(80M) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)

Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)
CH
(MHz) 29.3

42 5210 10.5 10.21

58 5290 12 11.78
106 5530 12 11.71
122 5610 14.5 14.34
138 5690 14.5 14.50
155 5775 10 9.77
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Aux (CH1)
Average conducted output
szl 2 Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
cH | Freauency | roorance (dBm) (Mbps)
(MHz) 1
1 2412 20.5 20.37
6 2437 20.5 20.28
11 2462 20.5 20.48
Average conducted output
802.11 g Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
cH | Frequency | riiorance (dBm) (Mbps)
(MHz) 6
1 2412 18 17.74
6 2437 19.5 19.18
11 2462 18 17.98

802.11 n(20M)

Average conducted output

Max. Rated Avg. power (dBm)

o | Froauency | Fonereec | Data e (oo
(MHz) 6.5
1 2412 17 16.77
6 2437 19.5 19.24
11 2462 16 15.78

802.11 n(40M)

Average conducted output

Max. Rated Avg. power (dBm)
on | Frogueney | Fovercbi | o e b
dilasd 135
2422 13 12.74
2437 18.5 18.31
2452 11 10.74
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Aux (CH1)

SUET al) Max. Rated Avg. Averagpeo(\j\?er}d(?jCBt;d) outpt
on | Frauency | FoversMex | [ sa Rte oo
(MHz) 13
2412 17 16.83
6 2437 19.5 19.41
11 2462 16 15.49

802.11 ac(40M) Average conducted output

Max. Rated Avg. power (dBm)
o | Fremerey | Foemr s | Dota Rato (e
(MHz) 57
2422 13 12.71
2437 18.5 18.43
2452 11 10.72
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Aux (CH1)
802.11 a Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6
36 5180 15 14.89
40 5200 15 14.94
44 5220 15 14.75
48 5240 15 14.89
52 5260 15 14.88
56 5280 15 14.85
60 5300 15 14.84
64 5320 15 14.95
100 5500 15 14.95
120 5600 15 14.99
140 5700 15 14.97
149 5745 15 14.97
157 5785 15 14.84
165 5825 15 14.98
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Aux (CH1)
SOE VY e Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5
36 5180 15 14.96
40 5200 15 14.88
44 5220 15 14.72
48 5240 15 14.64
52 5260 15 14.93
56 5280 15 14.82
60 5300 15 14.89
64 5320 15 14.72
100 5500 15 14.71
120 | 5600 15 14.59
140 5700 15 14.52
149 5745 15 14.69
157 5785 15 14.74
165 5825 15 14.94
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Aux (CH1)
S UY o) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
dilad 135

38 5190 11.5 11.45

46 5230 14.5 14.43

54 5270 14.5 14.36

62 5310 14 13.78

102 5510 11.5 11.32

118 5590 14.5 14.46

134 5670 14.5 14.34

151 5755 11.5 11.50

159 5795 14.5 14.21
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Aux (CH1)
802.11 ac(20M) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5
36 5180 15 14.56
40 5200 15 14.67
44 5220 15 14.88
48 5240 15 14.92
52 5260 15 14.99
56 5280 15 14.24
60 5300 15 14.90
64 5320 15 14.82
100 5500 15 14.88
120 5600 15 14.89
140 5700 15 14.56
144 5720 15 14.55
149 5745 14.5 14.34
157 5785 15 14.88
165 5825 15 14.76
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Aux (CH1)
802.11 ac(40M) Average conducted output
5.2/5.3/5.6/5.8G Max. Rated Avg. power (dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 13.5

38 5190 11.5 11.34

46 5230 14.5 14.22

54 5270 14.5 14.50

62 5310 14 13.87

102 5510 11.5 11.24

118 5590 14.5 14.45

134 5670 14.5 14.26

142 5710 14.5 14.51

151 5755 11.5 11.22

159 5795 14.5 14.21
802.11 ac(80M) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)

Power + Max.
cy | Frequency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 29.3

42 5210 10.5 10.43

58 5290 12 11.56

106 5530 12 11.83

122 5610 14.5 14.50

138 5690 14.5 14.21

155 5775 10 9.72
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Bluetooth conducted power table:

Frequency | Data Avg.

(MH2) Rate Max. power(dBm) B —
2402 1 7 3.34 2.158
2441 1 7 4.40 2.754
2480 1 7 5.25 3.350
2402 2 7 2.88 1.941
2441 2 7 3.92 2.466
2480 2 7 4.69 2.944
2402 3 7 2.87 1.936
2441 3 7 3.91 2.460
2480 3 7 4.53 2.838

Avg.
Frequency (MHz)| Max. power(dBm) BT4.0
dBm mW
2402 4.5 -0.63 0.865
2442 4.5 0.07 1.016
2480 4.5 0.42 1.102
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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:

Tablet mode

WLAN Main: back/top sides with test distance Omm.

WLAN Aux: back/top/left sides with test distance Omm.

Laptop mode

SAR measurement for laptop mode is not required since the distance
between the bottom of keyboard and the antennas are larger than 20cm.

Based on RSS-102 Supplementary Procedures (SPR)-001, IC requires SAR
measurements to be performed with the side(s)/edge(s) of the display screen
containing the built-in antenna(s) pointing towards the flat phantom. The separation
distance shall not exceed 25 mm between the device and the flat phantom to show
compliance for bystanders. Since the tablet mode has been tested touching against
the flat phantom, and the distance between antenna and the keyboard enclosure is
11mm < 25mm, bystander SAR measurements at 25mm are not required.
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Top side

Bottom sice

Front view of tablet mode
Antenna TX

Panel
11mm

Edge view of tablet mode

TX Antenna

249mm

L

Laptop mode
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Note:
802.11b DSSS SAR Test Requirements:

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

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

802.11g/n OFDM SAR Test Exclusion Requirements:

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

Initial Test Configuration:

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

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

6. For WLAN Main/Aux antennas, 5.2a/5.3a/5.6a/5.8a is 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.
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9. According to KDB447498 D01, testing of other required channels is not required

when the reported 1-g SAR for the highest output channel is < 0.8 W/kg, when
the transmission band is < 100 MHz.
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10.According to KDB865664 D01, SAR measurement variability must be assessed

for each frequency band. When the original highest measured SAR is 2 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)

11.

Based on RSS102 issue 5, when the device operates at or below the following

output power level (adjusted for tune-up tolerance), SAR evaluation will be not

required.
Frequency Exemption Limits (mW)
(MHz) At separation | At separation | Atseparation | Atseparation | At separation
distance of distance of distance of distance of distance of
=5 mm 10 min 15 mm 20 mm 25 mm
=300 71 mW 101 mW 132 mW 162 mW 193 mW
450 52 mW 70 mW 88 mW 106 mW 123 mW
835 17 mW 30 mW 42 mW 55 mW 67 mW
1900 7 mW 10 mW 18 mW 34 mW 60 mW
2450 4 mW 7 mW 15 mW 30 mW 52 mW
3500 2 mW 6 mW 16 mW 32 mW 55 mW
5800 1 mW 6 mW I5mW 27 mW 41 mW

12.Output power level shall be the higher of the maximum conducted or equivalent
isotropically radiated power (e.i.r.p.) source-based, time-averaged output power.

13. Since the maximum output power level of BT is above the exemption limit, the
BT SAR measurement for back/top/left sides is required. BT maximum power is
7dBm (5.01mW), and the EIRP of BT is 7-0.49=6.51

bl
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1.6 The SAR Measurement System

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

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

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

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

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

S —

Lir amae
il | = CE - -

=

Maasuramen Sarver o DASYS

S S g v S K b

.....

PC

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

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

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

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

EX3DV4 E-Field Probe

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

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

Frequency |10 MHz to > 6 GHz

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

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

Dimensions |Tip diameter: 2.5 mm

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

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 Fﬂéﬁﬁ%’['E%Tiﬁﬂ?:‘ﬁi/fifﬁpﬁ’@i ’ [ﬁJEﬁl*’Fiﬁ#@W?@OX ° ¢ﬂ§ﬁ7{~%’:’£ £ ﬂl?[yi'ln‘jﬁ‘ > T\P‘f’f[ﬂiﬁ 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. : E5/2016/70009
Page: 30 of 110

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
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Measured
Validation SN Frequency 1\éVALa}:get M;:;l_];ed SAR-1g | Deviation | Measured
Kit (MHz) W/ g W/ 9 | normalized to (%) Date
(mWig) | (mWi/g) 1W (mWi/g)
D2450V2 | 727 | 2450 |Body 49.6 12.6 50.4 1.61% | Aug. 05,2016
5200 | Body 71.9 7.57 75.7 5.29% | Aug. 06, 2016
D5GHZV2 | 1023 5300 | Body 75.1 7.72 77.2 2.80% | Aug. 06,2016
5600 | Body 78.3 7.9 79 0.89% |Aug. 07,2016
5800 | Body 75.3 7.94 79.4 5.44% | Aug. 07,2016

Table 1. Results of system validation
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The dielectric properties for this body-simulant fluid were measured by using the
Agilent Model 85070E Dielectric Probe (rates frequency band 200 MHz to 20 GHz)

in conjunction with Network Analyzer (30 KHz-6000 MHz).

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

Target Measured
. Measured | ~. . Target ) .| Measured
Tissue Dielectric ... | Dielectric - Measurement
Frequency Conductivity, Conductivity,| % dev er| % dev
Type (MH2) Constant, o (S/m) Constant, o (S/m) Date
er er

2412 52.751 1.914 51.524 1.942 2.33% | -1.48%
2437 52.717 1.938 51.415 1.964 2.47% | -1.36%
2450 52.700 1.950 51.385 1.981 2.50% | -1.59% | Aug.5, 2016
2462 52.685 1.967 51.286 1.995 2.65% | -1.42%
2480 52.662 1.993 51.192 2.022 2.79% | -1.48%
5200 49.014 5.299 48.999 5.178 0.03% | 2.29%

Body
5300 48.879 5.416 48.671 5.327 0.42% | 1.64% | Aug.6, 2016
5320 48.851 5.439 48.620 5.357 0.47% | 1.52%
5600 48.471 5.766 47.769 5.827 1.45% | -1.05%
5800 48.200 6.000 47.163 6.139 2.15% | -2.32% | Aug.7, 2016
5825 48.166 6.029 47.069 6.184 2.28% | -2.57%

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

Frequenc Ingredient Total
u

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

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

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

Table 3. Recipes for Tissue Simulating Liquid
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1.10 Evaluation Procedures

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

1.11 Probe Calibration Procedures

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

1.11.1 Transfer Calibration with Temperature Probes

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

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

liquid.

Hence, the electric field in lossy liquid can be measured indirectly by
measuring the temperature gradient in the liquid. Non-disturbing
temperature probes (optical probes or thermistor probes with resistive lines)
with high spatial resolution (<1-2 mm) and fast reaction time (<1 s) are
available and can be easily calibrated with high precision [1]. The setup
and the exciting source have no influence on the calibration; only the
relative positioning uncertainties of the standard temperature probe and the
E-field probe to be calibrated must be considered. However, several
problems limit the available accuracy of probe calibrations with
temperature probes:
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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 W/Kg 8.00 W/Kg
Spatial Average SAR
(Whole Body) 0.08 WKg 0.40 W/Kg
Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 W/Kg 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

WLAN Main Antenna

Max. Rated MeeaiEs Averaged SAR over
Antenna Mode Position DB CH e A Avg. Power| Scaling 19 (Wrkg) e
(mm) (MHz) | Power + Max. (dBm) Measure | g oreq | P298
Tolerance d P
Back side 0 6 | 2437 20.5 20.35 103.51% | 1.070 1.108 50
Back side* 0 6 | 2437 20.5 20.35 103.51% | 1.020 1.056
WLANB802.11 b | Back side 0 11 | 2462 20.5 20.38 102.80% | 0.938 0.964
Top side 0 6 | 2437 20.5 20.35 103.51% | 0.953 0.986
Top side 0 11 | 2462 20.5 20.38 102.80% | 0.878 0.903
1 O,
| WLANB02.112 5.2G Back S.Ide 0 40 | 5200 15 14.99 100.23% | 0.291 0.292
Main Top side 0 40 | 5200 15 14.99 100.23% | 0.377 0.378 51
H O,
WLANS02.112 5.3G Back S.Ide 0 64 | 5320 15 14.98 100.46% | 0.356 0.358
Top side 0 64 | 5320 15 14.98 100.46% | 0.429 0.431 52
WLANS02.11a 5.6G Back S.Ide 0 120 | 5600 15 14.99 100.23% | 0.669 0.671 54
Top side 0 120 | 5600 15 14.99 100.23% | 0.464 0.465 -
WLANSO2.11a 5.8G Back §|de 0 165 | 5825 15 14.99 100.23% | 0.453 0.454 56
Top side 0 165 | 5825 15 14.99 100.23% | 0.413 0.414

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

Note: -
o sopemed SAR _ PEimiW) _ _n:— I'}':dl:mﬁ

Sca“ng T measured SaK BV} 10% =

Reported SAR = measured SAR * (scaling)

Where P2 is maximum specified power, P1 is measured conducted power
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WLAN Aux Antenna
Max. Rated Averaged SAR over
Antenna Mode Position DIHEED CH ), g A'\\A/Sé;ﬁgr Scaling 19 (Wikg) ot
(mm) (MHz) | Power + Max. (dBm) Measure Reported page
Tolerance d
Back side 0 1 2417 20.5 20.37 3.04% 0.834 0.859
WLANS02.11 b Back s.ide 0 11 | 2462 20.5 20.48 0.46% 0.979 0.984 57
Top side 0 11 | 2462 20.5 20.48 0.46% 0.741 0.744
Left side 0 11 | 2462 20.5 20.48 0.46% 0.104 0.104
Back side 0 78 | 2480 7 5.25 49.62% | 0.107 0.160 59
Bluetooth Top side 0 78 | 2480 7 5.25 49.62% | 0.047 0.070
Left side 0 78 | 2480 7 5.25 49.62% | 0.006 0.010
Back side 0 40 | 5200 15 14.94 1.39% 0.442 0.448 60
WLANS802.11a 5.2G| Top side 0 40 | 5200 15 14.94 1.39% 0.401 0.407
Aux Left side 0 40 | 5200 15 14.94 1.39% 0.012 0.012
Back side 0 64 | 5320 15 14.95 1.16% 0.461 0.466
WLAN802.11a 5.3G| Top side 0 64 | 5320 15 14.95 1.16% 0.496 0.502 61
Left side 0 64 | 5320 15 14.95 1.16% 0.019 0.019
Back side 0 120 | 5600 15 14.99 0.23% 0.474 0.475
WLAN802.11a 5.6G| Top side 0 120 | 5600 15 14.99 0.23% 0.551 0.552 62
Left side 0 120 | 5600 15 14.99 0.23% 0.023 0.023
Back side 0 165 | 5825 15 14.98 0.46% 0.731 0.734 63
WLANB802.11a 5.8G| Top side 0 165 | 5825 15 14.98 0.46% 0.544 0.547
Left side 0 165 | 5825 15 14.98 0.46% 0.014 0.014

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

Note:
Scaling =

reported BAR _ FOimVEl _ &}Qdkmﬁ
meagured SAR F1mi%} =10% = !
Reported SAR = measured SAR * (scaling)
Where P2 is maximum specified power, P1 is measured conducted power
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3. Simultaneous Transmission Analysis

Simultaneous Transmission Scenarios:

Simultaneous Transmit Configurations Body
2.4GHz WLAN MIMO Yes

5GHz WLAN MIMO Yes

BT + 2.4GHz WLAN Main Yes

BT + 5GHz WLAN Main Yes

Note:

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

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

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

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

Maz.tu TGHD
Estimated SAK = &, tune up powsr(mw) JTGHZ)
Min. test separation distance(mm) 7.5

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

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

" antenna to user Estimated
Higale i IESH e separation distance | SAR(W/kg)
WLAN Main /2.4 & 5G left 207 mm 0.4
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3.1 SPLSR evaluation and analysis

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

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

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

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

When standalone test exclusion applies, SAR is estimated; the peak location is
assumed to be at the feed-point or geometric center of the antenna.
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2.4 GHz WLAN MIMO
Max. Max
No. Conditions Position WLAN : SAR Sum SPLSR
. WLAN Aux
Main
Back side | 1.108 0.984 2.002 | Analyzed
as below
2.4 GHz WLAN Analvzed
1 Main Top side 0.986 0.744 1.730 byl -
+ WLAN Aux as 0eo
Left side 0.400 0.104 0.504 | ZSAR<18,
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 Unm)
WLAN Main 1.108 | 11.66 | 6.66 -0.23
Back side 2.092 172.2 0.01g |SPLSR<0.04,
Not required
WLAN Aux 0.984 | 11.74 | -10.56 | -0.20
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Peak
SAR Coordinates (cm) SSAR Location Simultaneous
Conditions | Position | Value (Wikg) Separation |SPLSR|Transmission
(W/kg) g Distance SAR Test
X y z (mm)

WLAN Main 0.986 | -0.64 | 574 | -0.47
Top side 1730 | 1576 | 0.014 |SPLSR<0.04,
Not required

WLAN Aux 0.744 | -0.64 | -10.02 | -0.36

WLAN Main

WLAN A
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5 GHz WLAN MIMO
Max. Max
No. Conditions Position WLAN ) SAR Sum SPLSR
. WLAN Aux
Main
Back side 0.671 0.734 1.405 ZSAR<1.'6’
Not required
5 GHz WLAN Main . >SAR«<1.6,
2 + WLAN Aux Top side 0.465 0.552 1.017 Not required
Leftside | 0.400 0.023 0.423 | XSAR<1S,
Not required
BT+ 2.4GHz WLAN Main
Max.
No. Conditions Position WLAN BT SAR Sum SPLSR
Main
Backside | 1.108 0.160 1068 | ZSAR<1S6,
2.4 GHz WLAN Not required
) z
3 Main Topside | 0986 | 0070 | 1056 | ZSAR<1SG,
Not required
+ BT
Leftside | 0400 | 0010 | 0410 | ZS5AR<IS,
Not required
BT+ 5GHz WLAN Main
Max.
No. Conditions Position WLAN BT SAR Sum SPLSR
Main
Backside | 0.671 0.160 | 0831 | ZSAR<1SG,
Not required
5 GHz WLAN Main . >SAR«<1.6,
4 BT Top side 0.465 0.070 0.535 Not required
Leftside | 0400 | 0010 | 0410 | ZS5AR<IS,
Not required
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4. Instruments List
: Serial Date of last |Date of next
MU DEmeE 7eE number calibration | calibration
. Dosimetric
Schmid & Partner| " moly | ExaDva | 3770 |Apr.27,2016|Apr.26,2017
Engineering AG
Probe
Schmid & Partner System D2450V2 727 Apr.19,2016|Apr.18,2017
Engineering AG Vallldatlon
Dipole D5GHzV2 1023 Jan.26,2016|Jan.25,2017
Schmid & Partner Data acquisition
Engineering AG | Electronics DAE4 856 Apr.21,2016|Apr.20,2017
Schmid & Partner Software DASY 52 N/A Calibration | Calibration
Engineering AG V52.8.8 not required|not required
Schmld &lPartner Phantom SAM N/A Callbrat]on Callbrat.lon
Engineering AG not required|not required
, Network
Agilent Analyzer E5071C |[MY46107530|Jan.07,2016|Jan.06,2017
: Dielectric Calibration | Calibration
Agilent Probe Kit 85070E  \MY44300677 not required|not required
ilen
g coupler 778D |MY48220468 |Jul.06,2016 | Jul.05,2017
, RF Signal
Agilent Generator N5181A |MY50141235Dec.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
Digital
TECPEL thermometer DTM-303A| TP130073 |Feb.26,2016|Feb.25,2017
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5. Measurements

Date: 2016/8/5
WLAN 802.11b_Body Back side_CH 6_Main
Communication System: WLAN 2.45G; Frequency: 2437 MHz
Medium parameters used: f = 2437 MHz; o = 1.964 S/m; €, = 51.415; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(7.37, 7.37, 7.37); Calibrated: 2016/4/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Body
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (51x131x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 2.04 W/kg

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

Reference Value = 4.459 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 2.70 W/kg

SAR(1 g) = 1.07 W/kg; SAR(10 g) = 0.465 W/kg

Maximum value of SAR (measured) = 1.75 W/kg

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

Reference Value = 4.459 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 1.98 W/kg

SAR(1 g) = 0.898 W/kg; SAR(10 g) = 0.468 W/kg

Maximum value of SAR (measured) = 1.39 W/kg

dB

-2.72
-5.43
-8.15
-10.86
-13.58

0 dB = 1.39 W/kg = 1.43 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/8/6
WLAN 802.11a 5.2G_Body_Top side_CH 40_Main
Communication System: WLAN 5G; Frequency: 5200 MHz
Medium parameters used: f = 5200 MHz; o = 5.178 S/m; €, = 48.999; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3770; ConvF(4.34, 4.34, 4.34); Calibrated: 2016/4/27;

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

e Electronics: DAE4 Sn856; Calibrated: 2016/4/21

o Phantom: Body

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

Conflguratlon/Body/Area Scan (61x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.858 W/kg

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

Reference Value = 1.202 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 1.61 W/kg

SAR(1 g) = 0.377 W/kg; SAR(10 g) = 0.111 W/kg

Maximum value of SAR (measured) = 0.865 W/kg

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

Reference Value = 1.202 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 1.54 W/kg

SAR(1 g) = 0.300 W/kg; SAR(10 g) = 0.095 W/kg

Maximum value of SAR (measured) = 0.786 W/kg

dB

-10.00
-20.00
-30.00
-40.00
-50.00

0 dB = 0.786 W/kg = -1.05 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: 2016/8/6
WLAN 802.11a 5.3G_Body_Top side_CH 64_Main
Communication System: WLAN 5G; Frequency: 5320 MHz
Medium parameters used: f = 5320 MHz; o = 5.357 S/m; ¢, = 48.62; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(4.34, 4.34, 4.34); Calibrated: 2016/4/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Body
« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (61x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.00 W/kg

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

Reference Value = 3.709 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 1.96 W/kg

SAR(1 g) = 0.429 W/kg; SAR(10 g) = 0.127 W/kg

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

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

Reference Value = 3.709 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 2.00 W/kg

SAR(1 g) = 0.393 W/kg; SAR(10 g) = 0.121 W/kg

Maximum value of SAR (measured) = 0.935 W/kg

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

Reference Value = 3.709 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 1.63 W/kg

SAR(1 g) = 0.327 W/kg; SAR(10 g) = 0.099 W/kg

Maximum value of SAR (measured) = 0.674 W/kg

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

-5.02

-10.04
-15.06
-20.08

-25.10

0dB =0.674 W/kg = -1.71 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/8/7
WLAN 802.11a 5.6G_Body_Back side_CH 120_Main
Communication System: WLAN 5G; Frequency: 5600 MHz
Medium parameters used: f = 5600 MHz; o = 5.827 S/m; €, = 47.769; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
e Probe: EX3DV4 - SN3770; ConvF(3.7, 3.7, 3.7); Calibrated: 2016/4/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Body
« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (61x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.26 W/kg

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

Reference Value = 1.320 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 2.78 W/kg

SAR(1 g) = 0.669 W/kg; SAR(10 g) = 0.234 W/kg

Maximum value of SAR (measured) = 1.34 W/kg

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

Reference Value = 1.320 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 2.28 W/kg

SAR(1 g) = 0.410 W/kg; SAR(10 g) = 0.149 W/kg

Maximum value of SAR (measured) = 0.923 W/kg

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

Reference Value = 1.320 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 2.04 W/kg

SAR(1 g) = 0.442 W/kg; SAR(10 g) = 0.174 W/kg

Maximum value of SAR (measured) = 0.875 W/kg

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

-3.42
-6b.04
-10.27
-13.69
-17.11

0dB =0.875 W/kg = -0.58 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: 2016/8/7
WLAN 802.11a 5.8G_Body_Back side_CH 165_Main
Communication System: WLAN 5G; Frequency: 5825 MHz
Medium parameters used: f = 5825 MHz; o = 6.184 S/m; ¢, = 47.069; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(4.07, 4.07, 4.07); Calibrated: 2016/4/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Body
« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (61x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.831 W/kg

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

Reference Value = 1.177 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 1.93 W/kg

SAR(1 g) = 0.453 W/kg; SAR(10 g) = 0.166 W/kg

Maximum value of SAR (measured) = 0.904 W/kg

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

Reference Value = 1.177 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 1.28 W/kg

SAR(1 g) = 0.300 W/kg; SAR(10 g) = 0.117 W/kg

Maximum value of SAR (measured) = 0.558 W/kg

dB
0

-3.00
-6.01
-9.01
-12.02
-15.02

0 dB = 0.558 W/kg = -2.53 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: 2016/8/5
WLAN 802.11b_Body Back side_CH 11_Aux
Communication System: WLAN 2.45G; Frequency: 2462 MHz
Medium parameters used: f = 2462 MHz; o = 1.995 S/m; €, = 51.286; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
« Probe: EX3DV4 - SN3770; ConvF(7.37, 7.37, 7.37); Calibrated: 2016/4/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Body
« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (51x131x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 1.37 W/kg

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

Reference Value = 1.442 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 2.72 W/kg

SAR(1 g) = 0.979 W/kg; SAR(10 g) = 0.353 W/kg

Maximum value of SAR (measured) = 1.70 W/kg

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

Reference Value = 1.442 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 2.22 W/kg

SAR(1 g) = 0.868 W/kg; SAR(10 g) = 0.339 W/kg

Maximum value of SAR (measured) = 1.46 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 2: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 1.442 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 2.24 W/kg

SAR(1 g) = 0.754 W/kg; SAR(10 g) = 0.303 W/kg

Maximum value of SAR (measured) = 1.42 W/kg

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

447
-8.94

-13.40
-17.87
22.34

0dB =1.42 W/kg = 1.52 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: 2016/8/5

Bluetooth (GFSK)_Body Back side_CH 78 Aux

Communication System: Bluetooth; Frequency: 2480 MHz

Medium parameters used: f = 2480 MHz; o = 2.022 S/m; ¢, = 51.192; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
« Probe: EX3DV4 - SN3770; ConvF(7.37, 7.37, 7.37); Calibrated: 2016/4/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn856; Calibrated: 2016/4/21
o Phantom: Body
o« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (51x131x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.111 W/kg

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

Reference Value = 5.074 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.203 W/kg

SAR(1 g) = 0.107 W/kg; SAR(10 g) = 0.078 W/kg

Maximum value of SAR (measured) = 0.146 W/kg

dB

-0.81
-1.62
-2.44
-3.25
-4.06

0 dB = 0.146 W/kg = -8.36 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: 2016/8/6
WLAN 802.11a 5.2G_Body Back side_CH 40_Aux
Communication System: WLAN 5G; Frequency: 5200 MHz
Medium parameters used: f = 5200 MHz; o = 5.178 S/m; €, = 48.999; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(4.34, 4.34, 4.34); Calibrated: 2016/4/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Body
« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (61x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.889 W/kg

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

Reference Value = 1.151 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 1.73 W/kg

SAR(1 g) = 0.442 W/kg; SAR(10 g) = 0.172 W/kg

Maximum value of SAR (measured) = 0.842 W/kg

dB

-3.14
-6.28
-9.43
-12.5¢
-15.71

0 dB = 0.842 W/kg = -0.75 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: 2016/8/6
WLAN 802.11a 5.3G_Body_Top side_CH 64_Aux
Communication System: WLAN 5G; Frequency: 5320 MHz
Medium parameters used: f = 5320 MHz; o = 5.357 S/m; ¢, = 48.62; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3770; ConvF(4.34, 4.34, 4.34); Calibrated: 2016/4/27;

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

e Electronics: DAE4 Sn856; Calibrated: 2016/4/21

o Phantom: Body

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

Conflguratlon/Body/Area Scan (61x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.873 W/kg

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

Reference Value = 3.894 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 2.65 W/kg

SAR(1 g) = 0.487 W/kg; SAR(10 g) = 0.239 W/kg

Maximum value of SAR (measured) = 0.936 W/kg

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

Reference Value = 3.894 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 2.23 W/kg

SAR(1 g) = 0.496 W/kg; SAR(10 g) = 0.235 W/kg

Maximum value of SAR (measured) = 0.939 W/kg

dB

-2.00
-3.99
-5.99
-7.98
-9.98

0 dB = 0.939 W/kg = -0.27 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/8/7
WLAN 802.11a 5.6G_Body_Top side_CH 120_Aux
Communication System: WLAN 5G; Frequency: 5600 MHz
Medium parameters used: f = 5600 MHz; o = 5.827 S/m; €, = 47.769; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
e Probe: EX3DV4 - SN3770; ConvF(3.7, 3.7, 3.7); Calibrated: 2016/4/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Body
« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (61x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.873 W/kg

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

Reference Value = 3.924 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 2.35 W/kg

SAR(1 g) = 0.551 W/kg; SAR(10 g) = 0.273 W/kg

Maximum value of SAR (measured) = 1.04 W/kg

dB

-2.03
-4.06
-6.09
-8.12
-10.15

0 dB = 1.04 W/kg = 0.17 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: 2016/8/7
WLAN 802.11a 5.8G_Body_Back side_CH 165_Aux
Communication System: WLAN 5G; Frequency: 5825 MHz
Medium parameters used: f = 5825 MHz; o = 6.184 S/m; ¢, = 47.069; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(4.07, 4.07, 4.07); Calibrated: 2016/4/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Body
« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (61x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.17 W/kg

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

Reference Value = 6.095 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 2.71 W/kg

SAR(1 g) = 0.731 W/kg; SAR(10 g) = 0.465 W/kg

Maximum value of SAR (measured) = 1.15 W/kg

dB

-1.19
-2.37
-3.56
-4.74
5.93

0dB = 1.15 W/kg = 0.61 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: 2016/8/5
Dipole 2450 MHz_SN:727
Communication System: CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 1.981 S/m; ¢, = 51.385; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
Probe: EX3DV4 - SN3770; ConvF(7.37, 7.37, 7.37); Calibrated: 2016/4/27,
Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn856; Calibrated: 2016/4/21

o Phantom: Body

« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=250mW/Area Scan (51x51x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 20.0 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 91.91 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 26.5 W/kg

SAR(1 g) = 12.6 W/kg; SAR(10 g) = 5.73 W/kg

Maximum value of SAR (measured) = 19.3 W/kg

dB

-4.54
-9.07
-13.61
-18.14

-22.68

0dB =19.3 W/kg = 12.86 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/8/6
Dipole 5200 MHz_SN:1023
Communication System: CW; Frequency: 5200 MHz
Medium parameters used: f = 5200 MHz; o = 5.178 S/m; €, = 48.999; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

« Probe: EX3DV4 - SN3770; ConvF(4.34, 4.34, 4.34); Calibrated: 2016/4/27;

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

o Electronics: DAE4 Sn856; Calibrated: 2016/4/21

« Phantom: Body

« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=100mW/Area Scan (51x51x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 16.2 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 61.34 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 33.2 W/kg

SAR(1 g) = 7.57 W/kg; SAR(10 g) = 2.1 W/kg

Maximum value of SAR (measured) = 16.2 W/kg

dB

-8.42

-16.64
-25.25
-33.67
-42.09

0dB = 16.2 W/kg = 12.10 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/8/6
Dipole 5300 MHz_SN:1023
Communication System: CW; Frequency: 5300 MHz
Medium parameters used: f = 5300 MHz; o = 5.327 S/m; ¢, = 48.671; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

« Probe: EX3DV4 - SN3770; ConvF(4.34, 4.34, 4.34); Calibrated: 2016/4/27;

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

o Electronics: DAE4 Sn856; Calibrated: 2016/4/21

« Phantom: Body

« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=100mW/Area Scan (51x51x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 15.9 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 55.91 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 35.4 W/kg

SAR(1 g) =7.72 W/kg; SAR(10 g) = 2.12 W/kg

Maximum value of SAR (measured) = 16.8 W/kg

dB

-8.42

-16.85
-25.21
-33.70
-42.12

0 dB = 16.8 W/kg = 12.25 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/8/7
Dipole 5600 MHz_SN:1023
Communication System: CW; Frequency: 5600 MHz
Medium parameters used: f = 5600 MHz; o = 5.827 S/m; €, = 47.769; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

« Probe: EX3DV4 - SN3770; ConvF (3.7, 3.7, 3.7); Calibrated: 2016/4/27;

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

o Electronics: DAE4 Sn856; Calibrated: 2016/4/21

« Phantom: Body

« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=100mW/Area Scan (51x51x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 16.8 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 59.36 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 34.4 W/kg

SAR(1 g) =7.9 W/kg; SAR(10 g) = 2.16 W/kg

Maximum value of SAR (measured) = 17.1 W/kg

dB

-8.64

-17.28
-25.91
-34.55
-43.19

0dB = 17.1 W/kg = 12.33 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/8/7

Dipole 5800 MHz_SN:1023

Communication System: CW; Frequency: 5800 MHz

Medium parameters used: f = 5800 MHz; o = 6.139 S/m; ¢, = 47.163; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

« Probe: EX3DV4 - SN3770; ConvF(4.07, 4.07, 4.07); Calibrated: 2016/4/27;

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

o Electronics: DAE4 Sn856; Calibrated: 2016/4/21

« Phantom: Body

« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=100mW/Area Scan (51x51x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 16.8 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 54.13 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 40.5 W/kg

SAR(1 g) =7.94 W/kg; SAR(10 g) = 2.15 W/kg

Maximum value of SAR (measured) = 18.0 W/kg

dB

-8.30

-16.60
-24.91
-33.21
-41.51

0 dB = 18.0 W/kg = 12.55 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

Calibration Laboratory of

s

& i Bchwelzerischer Kallbrierdienst
S
SEhI‘TIIId & E'ar'tner im Service suisse d'étalonnags
Engineering AG i Servizlo svizzera di tarstura
Zeughausstrasse 43, B00 Zurich, Switzedand '—.g"‘r_’:-,\\wv" Swiss Calibration Service
Bilia !
Ancradiiad by the Swiss Accreditation Senece (SAS5) Accreditation Ne.: 'SCS 0108
The Swiss Accreditation Service i one of the signatories to the E&
Multiiateral Agreement for the recognition of calihration certilicates
Client SGS-TW (Auden) Certificats No: DAE4-B56 Apri6

' [CALIBRATION CERTIFICATE |

| Crogect DAE4 - 5D D00 D04 BM - SN; 856

| Callbration procedure|s) QA CAL-06.v29
Calibration procedure for the data acquisition elactronics (DAE)

|
iCu]lLlrnLcnszle April 21, 2016

| This calibirlicn cerificite dosuments the Iracaatfity ko nalional slandards, which realize the physical unds of measuremants (S1).

The measuraments and ke uncenainties wih confidence probability are gven on the following pages and are pan of the canlicale. |
Al ealibrations fave been conducied in ihe closed Iaboratory faciity: environmaent femperafura (22 = 31°C and humidity < 70%
Callbration Equipmant used (METE critical far callbraton)

Primary Standarls | =X Cal Date (Certificate Mo ) ScheduliEd Calilirsin
Klfley Mullamater Type 2001 | =N oaiozve 09-Sep-15 [Me.17153) Sep-18

Secondary Slandards |1 e Check Dale (0 house) Soheduled Chacs

Al DAE Calibration Lind EE UWE 053 Ah 1001 05-Jan-16 (In howse check) bn howse cheoksJan-17
Caborator Bow V2.1 SE UMS 008 A& 1002 D5-Jan<16 (in housa check) In house check: Jan-17

Marmg Fumction Signatuma
Cafiorated by A Miyoraz Techniclan e
Approsaed by Fin Bomioll Deputy Technical Managar - L
| \" : H‘_'[_Lu.(, Y
lzsusd: April 21, 2016

This calibration cedibcata shall nol be raprgdguggp_n:_sp_lh_ﬂull wiltiyond wrllien approvel of the iebaraiony

Cefificate Mo: DAE-856_Aprig Page 16l &

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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= LT
gall.llbqi-?h; Lahoratory of _{ef:':zj,; %, S Schwelserischer Knlibrisrdlenst
chmi & _artner mﬁ_ g Servies suisse détsloniage
Engineering AG = Serviglo svizzera di taratura
Zeughausslrasse 43, G004 Zurich, Switzeriana B S swiss Calibration Service
Wigl !
Acoradited by the Swiss Acensditbtion Sanics (SAS) Accreditation No,: SCS 0108

The Swiss Accreditation Service s one of the signatories to the EA
Wultilateral Agreement for ihe recognition of calibralion certliicste:

Glossary
DAE data acquisition electronics
Conpectorangle  iniormation used in DASY system to align probe sensor X to Ihe robot

coordinate syslem.

Methods Applied and Interpretation of Parameters
» DC Voltage Measurement: Calibration Factor assessed for Use in DASY system by
comparison with a callbrated instrummient traceable to national standards. The figure given
corfesponds to the full scale range of the voltmater in the respective range,

# Connector angle: The angle of the connector is assessed measuring the angle
mecharically by a tool inserted, Uncertainty is not required.

» The following parameters as documented in the Appendix contain technical information as a
result from the performance lest and require no uncertainty.

¢ DC Voltage Measurement Linearity: Verification of the Linearity al +10% and -10% of
the nominal calibration voltage. Influence ol offset valtage is included in this
measurement.

« Common mode sensitivity: Influence of a positive or negative common mode voliage on
the differantial measurement.

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

«  AD Caonverter Values with inputs shorted: Values on the internal AD converter
corresponding ta zero input voltags

s [nput Offset Measurement. Outpul voltage and statistical results over a large number of
zero voltage measurements.

s [npul Offsel Currenl; Typical value for infarmation; Maximum channel input offsel
current, not considering the input resistance.

# Inpul resistance: Typlcal value for informatian: DAE input resistance at the cannectar,
during internal auto-zeroing and during measurament.

s Low Battery Alarm Valiage: Typical value for infermation, Below this voliage, a baltery
alarm signal Is generated.

»  Power consumptlion: Typical value far information, Supply currents in various operating
modes.

Carilfizata No: DAELA5E_Ap1E Page & af &
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: LS8 = a.1uV , full range = -100...+300 my
Low Range: 1LSB = B1nV fullrange =  -1......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 403.450 +0.02% (k=2) | 404571+ 0.02% (k=2) | 403888 + 0.02% (k=2)
Low Range 3.97641 +1.50% (k=2) | 3.97912 & 1.50% (k=2) | 3.97796 + 1.50% (k=2)
Connector Angle
Connector Angle to be used in DASY system 52.0°+1°
Cerificate Mo: DAE4-856_Apr16 Page 3 of 5
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (uV} Difference (V) Error (%)
Channel X + Input 19899611 0.91 0.00
Channel X + Input 19999.18 234 -0.01
Channel X - Input -19999.41 1.06 =0.01
Channel ¥ + Input 1988497 66 251 0.00
Channel ¥ + Input 19998.64 -2.84 -0.01
Channel Y = Input -20002.21 -1.65 0.01
Channel Z + Input 194995.09 0.62 0.00
Channel 2 + Input 1999936 -2.13 -0.01
Channel Z = Input -20002.57 -1.88 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.58 L8 [1] 0.0
Channel X + Input 202.26 0.40 Q.20
Channel X = Input -197.29 0.78 -0.38
Channel ¥ + Input 2001.59 0,10 0.00
Channel Y + Input 200.88 -1.08 052
Channel ¥ = Input -189.48 -1.38 070
Channel £ + Input 2001.75 028 o.m
Channel £ + Input 201.40 -0.39 -0.18
Channel Z = Input ~188.84 =0.E8 0,35

2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring fime: 3 sec

Common mode High Range Low Range
Input Voitage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 -14.19 -16.08
- 200 18.03 16,49
Channel ¥ 200 2,43 -2.73
- 200 0.85 0.068
Channel Z 200 10.84 10.76
- 200 -12.44 -12.80

3. Channel separation
DASY measurement parameatars: Aulo Zero Time: 3 sec; Measuring time: 3 sec

Input Voitage (mV) | Channel X (uV) | Channel ¥ {(uV) Channel Z (uV)
Charmel X 200 - 1.58 -2.81
Channel ¥ 200 7.60 - 4.11
Channel Z 200 9.54 4.60 -
Cartificate Mo: DAE4-856_Apri6 Page 4 of 5
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4. AD-Converter Values with inpuis shorted

Report No.
Page :

DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

: E5/2016/70009

of

High Range (LSB) Low Range (LSB)
Channel X 16223 16358
Channel ¥ 15847 17393
Channel Z 15877 17066
5. Input Offset Measurement
DASY measuremeant parameters: Auto Zaro Time: 3 sec; Measuring time; 3 sec
Irput 10ME
Average (V) | min. Offset (i) | max, Offset (uv) | —o 'ﬁ‘,’;"m“
Channel X 0.86 0.04 1.50 025
Channel Y -.51 -2.36 0.33 0.4
Channel Z -0.75 -2.04 001 0.30
6. Input Offset Current
MNominal Input circuitry offset current on all channels: <25f4
7. Input Resistance (Typical values for information}
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channe! Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for infarmatian)
Typical values Alarm Leval (VDC)
Supply (+ Vec) +7.89
Supply (- Vec) 7B
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA}
Supply (+ Vec) +0.01 +5 +14
Supply {- Vee) =0.01 -8 -9
Certificate Mo: DAE4-B56_Apri6 Page 5ol §
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. _?:'Q e s Schwelzerischer Kalibilerdiamnst

Schmid & Partner iﬁ‘“‘:‘?—"’ﬁe ¢ Service sulsse détslomge
Engineering AG T g Servizio svizzera dl taraturs

Zalghmsstrasse 43, 8004 Zurich, Switzarland {":'f-.-'._.'f ot Swiss Calibration Service

bczadilad by b Swss Acctedibation Sorvico (SA5)
The Swiss Actreditation Service is one of The signatanes o the EA
Multilateral Agreement for ihe recognilion of calibration certificates

client  SGSTW (Auden)

Accreditation Ne: SCS 0108

Gertificats No: EX3-3770_Apri6
[CALIBRATION CERTIFICATE ]

Objet EX3DVE - SN:a7T0

Cabration prcedire(s) DA CAL-01.v9, QA CAL-12.v9, QA CAL-14,y4, QA CAL-23.v8,
QA CAL-Z5vE
Calibration procedure for dosimelric E-field prabes

Calitralion date.

Aprll 27, 2018

This calibralon cerficals documents the raceanilily 10 natonal stanoards, which resszs 1he physical unts of messursments (1)
Thin mesgurements and e uncefaimies wilh confidence pobesiily @e gven on the fokosng peges end ars pan al ihe cerificals.

Al clibrations bave baan coduciad in e closed Shorspey Balily amvirsnmen| iamperalure (22 & SPC and humdity < P08

Calibrad ey Equipmrment used (METE oot for cliBatan)

Pranasy Starards jis] Cal Dala jCertifcate Mo, Shaduled Caibration

Power metar NRP 047 TR D-Ape 16 (Mo, 217-022ER/I22E0) Agri7

Poeer sensor NRF-241 - 3Eed Df-Ap=16 (Mo, 21702268) Apr7

Potwer sengor NRF 251 - 103245 DE-Apr-16 (Mo, 21702264} Far-17

Hilemnce 20 dB Aftanuasos SHITT (20} 05-Ape=18 (Mo, 217-02200} Aar17

Anferance Probe ESIOVE E k] 31-Dac-18 (Mo, ES3-2013_Dac1s) Des-16

[HAE4 [ 23-Dee-15 {No. DAES-B50_Dec15] Uec-16

Secongary Standards I8} Chisck DBl {in houss) Sxhedulad Gheck

Power meler S44188 5N GB4 129074 Of-Apte1 B (No. 297 1ZZE5/02284 ) In fiouse csck: Jun-16

Powes sensar E44124 SML WY 1488087 OB-Apr-16 (Mo, 217-02286) Ini house check: Jisi-16

Fawer sansor E44 124 Sk I0D1 10210 OF-Api-16 (Mo 217-02884) In houga oheck Jun-16

FRF generaior HP BE4EC SN US3642U0 M0 Od-Aug 38 {in fiause chick Apr13) In Nouss checs Jun- 16

Motwirk Anafyzar HP B753E S UI53 7300585 1B-Dt-01 [m house chisck Oc)-15) In houss checdk Ocl-16
Maing Functon Siepfliil

Cadbrated by Feinbidiallimi e Labaratary Technician

Approverd by Kala Pakavie

R—— ﬁlﬁ

This calioration cartificaie shall nol be reproduced excent 0 full Wilhow whtten sporovar of the lboaiory

l=zuad; Apn| 2T, 2016
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Calibration Laboratory of \*Til‘s g  Schwelsarisenes Hahbiierdies)

Schmid & Pariner % & Barvico suisse dEmEionnags
Engineering AG Sarvizio sviszaro di farmtur

Znughaussirassa 41, BNM Zurich, Bwitzariand 5 Gwiss Calibeation Sarvion

Aocraditad by e Swiss Avciadiation Sereen (SAS) heereditetion He: SCS 0108

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

Multilateral Agresmant for the recognifion of calibrtion corfificates

Glossary:

T5L tissue simulating houid

NORM v,z sensitivity In free spacs

CoanvF sensitivity in TSL f NQRMx. vz

DcpP diode compresslan paint

GCF arest faclin {1ty oycle) of the RF sianal

ABC D meodukation dependan inearizetion perameaiers

Polarization i i rotation around probe axis

Polarzallon 4 # rotation around an axls that & In the plana normal to probe axiz (at measurement canber),

Le, =1 is normal tn probe axis
Connector Angle information used in DASY system o alian probe sensor X fo tha robod coordinate syslem

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2013, "IEEE Recommendad Fractics for Determining the Peak Spafial-Averaged Specific
Absorption Rate (SAR] in the Muman Mead from Wirelase Communications Devices: Measurement
Teshnigues™, June 2013

b)) |EC 622001, *Procedure to measure ihe Specific Absarption Rete (SAR) lor nand-held dewoes used in close
praximily 1o he ear (requaney range of 300 MHz to 3 GHz)", February 2005

o) IEC §2209-2, "Procedure (o determme e Specilic Atsorplion Rate (SAR) for wirsless commurication devices
ugad |n close progimity to the human body (frequency range of 30 MHZz 1o & GHz)", March 2010

d) KOB BBSESA, “SAR Measurement Requirements for 100 MHz to 6 GHz™

Methnds Applied and Interpretation of Parameters:
NERMs, .2 Azsessed for E-field polarization 8 = 0 (f< 900 MHz in TEM-cell; 1= 1800 ML R22 waveguide).
WORM: v,z are anly intarmadiste values, |.e., the uncenainbes of NORMx.y.z does nol affect the £ field
uncertainly inside TSL (see below CanvF)

= NCRMxy.z = NORMy, .1 * frequency_response (see Frequengy Hesponse Chart), Thes lineanzation |s
Implementad In DASYY soflwan versions ater than 4 2 The uncertginty of the freguency response & included
in thie steted uncerainty of CanvF

s [OCPxyz DCF are qumerioal lineanslion paramelers assessed based on the deta of powar sweep with GW
clgnal (no uncartainty required), DCF doss not depand on frequency nae maedka

*  PARY PAR s tha Poak lo Average Ratio that 1s not ealibrated bul determingd based on tha siunal
characternistics

«  Axyz Byyz Cxyz Depz Rz A, B, C O are numenoal linearzation peramelers assessed based on
[hir dhaita of power aweep for spacific modulation signal, The paramalers do not depand on frequency nor
media_ V& iz the maximum calibration rangs axpressed in RMS vollage across the diode,

s ConvF and Boundary Effect Parameters: Assassed |n flal phantom using E-field (or Temparsture Transfer
Standrrd for [ < B00 MH2) and Inside waveguide using analyticsl fisld distribulions based on power
measuremans [of I = 800 MH2 The sama setups are usad for ssseasment of the paramaters applied for
brundary compensalion (alptea, depth) of which typical uncerainty values are glven, Thesa paramelers are
uead in DASY4A software ba [mprove probe accuracy close to the boundary. The sensitivity in TSL eorrespands
o NORMzx, .z = ConvF whereby the unceramty correspands 1o hat given far ConvE A frequancy dependent
CanvF s used In DASY varsion 4.4 and higher which &lkows sxlending the validity from + 50 MHz to = 100
MHz

& Spherical isofropy (30 devtatinn fom saiapy). ina Neld of low gradients reaiized using & flat phantom
expased by a palch antenna,

« Sensor Offsat The sensor offset comespands to the oifsal of vifual measurement center from the probe Hp
{on prabe ams). No toerance redulired.

*  Connecior Angie: The angle is assessed using the informaticn gained by dalarmining the NORMY (ng
uncerainty required)
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EX30DV4 - SM:3TTO April 27, 2016

Probe EX3DV4

SN:3770

Manufactured:  July 6, 2010
Calibrated: April 27, 2016

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 systeml)
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EX30NV4= SM3TTO April 27, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3770

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unec (k=2)
Morm [\ \Wm))* 0.31 0.61 040 +10.1 %
DCP (m\Y" 100.4 974 102.0

Modulation Calibration Parameters

i Communication System Name A B C D VR Unc®
dB | dBvuv dB my {k=2}
a cw x| oo 0.0 1.0 000 | 14540 | =22 %
i 2.0 0.0 1.0 1487
z 0.0 0.0 1.0 135.3

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

* The uncertaintics of Morm XY .2 do not affect the E°field uncertainty inside TSL (see Pages § and 8),
P Murnasicsl Bnganzation parameter: uncerkinty not regquited.

E Uncenainly i delammingd using the max. devilion from kneer response applying rectangular distribution and ks expressed for the square of the
Tk valoe.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3770

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ® Une

FiMHZ)® | Permittivity " (Sim)" ConwF X | ConwFY | ComvEZ | Alpha® [  (mm) {k=2)
450 415 0.87 11.36 11.38 11.368 PRES 1.20 +13.3 %
750 418 0.88 9.83 9.83 9.83 041 0.88 £12.0 %
B35 41.5 0,90 9.47 247 9.47 .14 1.48 +12.0 %
00 415 0.97 847 9.17 9.17 0.15 1.76 +12.0 %
1750 40.1 1.7 8,19 818 8.18 12 1.68 + 120 %
1800 40.0 1.40 7.88 7.88 7.88 0.12 1.77 £12.0 %
2000 40,0 1,40 7.91 7.91 7.91 0.14 1.61 12,0 %
2300 39.5 1.67 747 74T 747 0.13 2,08 +12.0%
2450 348.2 1.80 T.12 7.12 712 0.14 2.00 + 120 %
2600 38,0 1.86 6.95 6.95 6.95 0.21 1.26 +12.0 %
5250 358 4.71 5,03 5.03 5.03 0.40 1.80 +13.1 %
5600 355 5.07 4.42 4.42 4.42 0.50 1.80 +131 %
5750 354 5.22 4.83 4.83 4.83 0.50 1.80 +13.1 %

© Freguency validity above 300 MHz of £ 100 MHz only applies for DASY vd 4 and higher (see Page 2), alse § is restricted to = 50 MHz. The
uncertainty is the FRSS of the CowF uncertainty ® calibration lrequency and the unceramty for the indicated frequency band. Frequendy validity
balow 300 MHz 8 £ 10, 26, 40, 50 and 70 Mz for ConF assessments at 30, 64, 128, 150 and 220 M-z respectively, Above 5 GHz frequency
validity can be extended bo 2 110 MHz

F Al fripuencias elow 3 GHz, the vaildty of tissue parameters (5 and &) can be relaked 1o + 10% I bquid compensstion formula is appled to
measured SAR values. At frequancies abowve 3 GHz, the validity of tissue parameters (e and &) s restricted to £ 5%, The wncertainly is the R3S of
the Corvf uneeramty for indicated targel lissue paramatens.

2 plphaDepth ane determined during calbralion. SPEAG wamants that the remaining desiafion due to the boundary effect after compenzation iz
always hoss than 2 1% for lreguencies below 3 GHz and below £ 2% for frequencies hetween 3-8 GHz st any distance lamger than half ths proba bp
diamufer from the: boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3770

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth® Unc

f(MH2)® | Permittivity” sm)" ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
450 56.7 0.94 10.49 10.48 10.49 0.09 1.20 +13.3 %
750 55.5 0.896 2.43 9.43 9.43 0,19 1.26 +12.0%
835 55.2 0.87 2.30 9.30 8.20 217 1.43 +12.0%
200 55.0 1.05 9.15 915 9.15 0.28 1.06 +120%
1750 534 1.48 7.88 7.88 7.68 0.40 260 +12.0 %
1800 53.3 1.52 T.71 771 7.1 041 244 +12.0%
2000 53.3 1.52 7.82 7.82 7.82 0.18 1.42 +12.0%
2300 52.9 1.81 7.53 7.53 7.53 0.54 0.68 +12.0%
2450 52.7 1.95 737 7.37 7.37 0.80 0.56 +12.0 %
2600 525 2.18 7.12 712 742 0.80 0.56 +12.0 %
5250 48.9 5.38 4.34 4.34 4.34 0.50 1.90 131 %
5600 48.5 5.77 3.70 3.70 3.70 Q.60 1.80 + 131 %
5750 48.3 5.94 4.07 4,07 4.07 .60 1.90 +13.1 %

© Fraquancy validity above 300 Mz of + 100 MHz only appBes far DASY vi.4 and higher (sae Pages 2), else it & restricted lo £ 50 MHz. The
uncertamby is (e B335 of the ConvF uncertainty ot calbralion Irequancy and iha uncartainty for the indicaled reguency band. Frequency vakidity
befow 200 MEz is + 10, 25, 40, 50 and 70 MHz for CorvF assessmenis &1 30, 84, 128, 150 and 220 MHz respectively. Above 5 GHz frequensy
valichly can ba exlendad to = 110 MHz. _

* At frequencies belew 3 GHz. Ihe validity of tissue parameters (£ and o) can be relaxed to = 10% i liguid compansalion formula is applied o
maasured SAR values, AL frequencies soove 3 GHE, the validity of tizsua parameters (.and « s restricted to £ 5%. The uncertainly is the: 55 of
the ConwF uncartainty for indicated target tessue perameters. )

& iphaDenth sre datermined during calibration. SPEAG warants that the remaining devialion dus to the boundary effect after compensation is
always less than £ 1% far frequencies beow 3 GHz and belaw + 2% for frequensies batween 3-8 GHz at any distance larges than half the probe tip
diamelar from the coundarny.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

LA G Ean N ANE LN

Freguency responsa {normalized)

e &

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3Dva- SK:37T0 Apsil 27, 2018

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz R22
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150 -100 5 ) 2 1o (E11]

Rall [7]

. L] 8
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARhead)
(TEM cell , fou= 1900 MHz)

Input Signal [uy]

i0? 102 1ot 1 10 102

100
SAR [mWremn3]

L.
not compensated compensated

’ 0K 102 1ID‘| 0@
SAR [mW/em3]

HE. 3
nek compensated compensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Cerificate No: EX3-3770_Apris Page 9of 11

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
2 Ve R lF*ﬁéfﬂﬁ%J @S‘iﬁﬁﬂ?ﬁ;’/%ﬁh Fif [ﬁJEﬁl’*ﬁfﬁh@ W?ﬁ’%‘« ° ¢ﬁ§fﬁ~fi 2 FIJEF‘;F'I?:"FI‘ > F‘ﬁﬂfﬁ’fﬁ@l °

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




Report No. : E5/2016/70009
Page: 83 of 110

EXADWa- SN-37T0 Apnl 27, 2018

Conversion Factor Assessment

= 835 MHz, WGLE RS (H_com#) 1= 1800 MHz, WGELS R22 (H_camf)
L1l
: |
J\ | =y
| |
g ’ Eaw kY
Fa. !
3 3 ll
'J.ll
Vil
f - ]
o4 -
Dg———————— - - u o e L . i
n i x = - L) w L s i o = n n = aw
= fmm| afmmi
i A =] 9
R e e Al ML ol

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

40 -08 -08 -04 -0 00 02 04 06 08 140
Uncertainty of Spherical Isotropy Assessment:  2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3770

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) ) 299 |
Mechanical Surface Detection Made enabled
Optical Surface Detection Mode disabled |
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9rmm
Tip Diametar 2.5 mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor ¥ Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
Cerlificate No: EX3-3770_Apri6 Page 11 cf 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 | Tolerance/ |Probabilitl 5 v (ci(1g)  |oi (10g)  [Standard - iStandard o
Uncertainty 1% uncertainty _|uncertainty

Measurement system

Probe calibration 6.55% N 1 1 1 1 6.55% 6.55% o

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

Isotropy, o, o o

Hemispherical 9.60% R /3 1.732 1 1 5.54% 5.54% 00

Modulation Response 2.40% R /3 1.732 1 1 1.40% 1.40% 0o

Boundary Effect 1.00% R /3 1.732 1 1 0.58% 0.58% )

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% o

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% oo

Measurement drift 1.75%| R /3 1.732 1 1 1.01% 1.01%| oo

(class A evaluation)

E;:;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%| oo

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 V3 1.732 1 1 0.58% 0.58% o

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

Test Sample related

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

Device Holder 360%| N 1 1 1 1 3.60% 3.60%| M1

Uncertainty

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

Phantom and Setup

Phantom Uncertainty 4.00% R /3 1.732 1 1 2.31% 2.31% 00

Liquid permittivity 228% N 1 1 0.64] 043 1.46% 098%| M

(mea.)

Liquid Conductivity 257% N 1 1 06 049 1.54% 126% M

(mea.)

Liquid conductivity o — 260%| R /3 1.732 0.78 0.71 1.17% 1.07%| oo

temperature uncertainty

Liquid permittivity € — 180%| R /3 1.732 0.23 0.26 0.24% 027%| oo

temperature uncertainty

Combined standard RSS 11.91% 11.81%

uncertainty ) )

Expant uncertainty o o

(95% confidence 2381% 23.63%

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 l|i=c*g/e k
. Tolerance/ |Probabilit . . . . Standard Standard .

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

Probe calibration 6.00% N 1 1 1 1 6.00% 6.00% o
Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% )
’Saf"OP.V; o, o, o,
Hemispherical 9.60% R /3 1.732 1 1 5.54% 5.54% o
Modulation Response 2.40% R V3 1.732 1 1 1.40% 1.40% oo
Boundary Effect 1.00% R V3 1.732 1 1 0.58% 0.58% co
Linearity 4.70% R V3 1.732 1 1 2.71% 2.71% )
Detection Limits 1.00% R /3 1.732 1 1 0.58% 0.58% oo
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% 0
Response time 0.80% R V3 1.732 1 1 0.46% 0.46% oo
Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% o
Measurement drift 1.75%| R /3 1.732 1 1 1.01% 1.01%| o
class A evaluation)

nR;simb'e”‘ condition - 3.00%| R /3 1.732 1 1 1.73% 1.73%| o
RF ambient conditions -| = 5 go0,| R /3 1.732 1 1 1.73% 173%| oo
reflections

Probe positioner 040%| 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% o0
Max SAR Eval 1.00% R /3 1.732 1 1 0.58% 0.58% ©o

Test Sample related

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

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

Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% o
Liquid permittivity 279%| N 1 1 0.64 0.43 1.79% 1.20%| M
(mea.)

Liquid Conductivity 159% N 1 1 0.6 0.49 0.95% 0.78%| M
(mea.)

Liquid conductivity o — 260%| R /3 1732 078 0.71 147% 1.07%| oo

temperature uncertainty

Liquid permittivity € — 1.80%| R /3 1.732 0.23 0.26 0.24% 0.27%| oo

temperature uncertainty

Combined standard RSS 11.60%|  11.50%
uncertainty

Expant uncertainty o o

(95% confidence 23.19% 22.99%
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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
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Sagging of tha st segtion when flled | HELB00 and withaut Teating
| wilh tissue simulatng Houkl OUT bpdaw
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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 A

] AT Schweizerischer Kalibrierdianst
Schmid & Pariner D = Garvice sulsse d'étalonnags

Engineering AG

Zeughaussirasse 43, 8004 Zurich, Swizerland

Accradiled by the Swiss Ascreditalion Service (SAS)

% 7

Servizio svizzero di taratura

s
c
] Swiss Calibration Service

Accreditation No.: SCS 0108

The Swiza Accreditation Service is one of the signatories to the EA
Multilateral Agressment for the recognition of calibration cerificates

Cllent SGS-TW (Auden)

|CALIBRATION CERTIFICATE
|

v

Gertificate tio: D2450V2-727_Apri6

D2450V2 - SN:727

QA CAL-05.v2
Callbration procedure for dipale validation kits above 700 MHz

Calibretion procedursEis)

Calibeation date: .‘\Dﬂll 18,2016

Pritniry Standards

Calibration Equipmant used (MBTE cifical for calibraiion|

This calibration gertificale documents the recaabllity (o nebonal etandends, which realize e physical units of measurements (S1)
Tre messuremants and tha uncertainiias wilh coslidence probability e gives o e 1ollowing pages and sfe part of ihe cerificals
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Calibration Laboratory of

RS
A, g  Sehweizerischer Kafissnrdienst
Schmid & Partner iE" ‘»"“—:V”JE% ¢ Servios suissg déialonnage
Engineering AG e Seryizia sulesars i taratia
Zoughnussiiasse 43, B0 Zurich, Switaarand S 5 swise Calibration Sarvics
ket
Aczruditar oy the Swise Accredistion Supwen (BAR) Accreditation No.. SCS 0108

The Swiss Accreditalion Service is ome of Ihe signalones o e EA
Muttiatars Agreement lor the recognition of cellbration cerificales

Glossary:

TSL tissue simulating liquid

CanvF sansitivity in TSL / NORM ».y.z
NI not applicable or not measured

Calibration is Performed According to the Following Standards;

a) |EEE 5td 1528-2013, "IEEE Recommended Practice tor Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head fram Wireless
Communications Devices: Measurement Technigues”, June 2013

b) IEC 62208-1, "Procedure lo measure the Specific Absarption Rate (SAR) for hand-held
devices used in close proximity ta the ear (frequency range of 300 MHz to 3 GHz}",
February 2005

o) IEC 62209-2, "Procedure o determine the Specific Absormption Rate (SAR) for wireless
communicalion devices used In close proximity o the human body (frequancy range of 30
MHz to & GHz)". March 2010

d) KDE 865664, "SAR Measurement Requirements for 100 MHz to & GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methads Applied and Interpretation of Parameters:

« Measurament Conditions: Further details are availabla from the Velidation Report at the end
ol Ihe cenificale. All figures stated in the certificate are valid at the frequency indicated.

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

+ Feed Poinl Impedance and Hetum Loss: These paramelars are measurad with the dipole
positioned under the liguid fillad phantom, The impadance stated is transformed from the
measurement al lhe SMA connector to the feed point. The Retum Loss ensures low
reflected power. Mo uncertainty required.

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
Mo uncerainty required,

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

+ SAR normalized: SAR as measured, normalized 1o an input power of 1 W at the antenna
connector,

= SAR ior nominal TSL parameiers: The measured TSL parameters are used to calculate the
nominal SAH rasull.

The reportad uncerlainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage faclor k=2, which for @ normal distribution corresponds fo a coverage
probability of approximately 85%.
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Measurement Conditions
DASY system coniiguration, as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mhafm
Measured Head TSL parameters (22.0+0.2)°C 40.0£6 % 1.83 mho/m £ 8 %
Head TSL temperature change during test =05°C — —
SAR result with Head TSL
SAR averaged over 1 cm® {1 g} of Head TSL Condition

SAR maasured

250 mW input power

12,8 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

51.0 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm? (10 g} of Head TSL condition

SAR measured 250 mW input power 553 Wikg

SAR for nominal Head TSL parameters normalized to TW 23.7 Wikg = 16.5 % (k=2)
Body TSL parameters

The fellowing parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Bedy TSL parameters 22.0°C 52.7 1.95 mhaim

Measured Body TSL parameters (22.0=0.2)°C 527 6% 1.88 mhafin + 6 %

Body TSL temperature change during test =0.5°C wma=
SAR result with Body TSL

SAR averaged over 1 cm? (1 g) of Body TSL Candition

SAR measurad 250 mW input power 12.5 Wikg

SAR for nominal Body TSL parameters normalized to 1W 49.6 Wikg = 17.0 % (k=2)

SAR averaged over 10 em® (10 g} of Body TSL condition

SAR measured 260 mW input power 5.66 Wikg

SAR for nominal Body TSL parameters normalized to TW 23.3 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

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

Antenna Parameters with Body TSL

Impedance, transformed to feed point 521 0+48K0
Retum Loss -25.9dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.148 ns

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

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

Mo excassive force must be applied to the dipole arms, because they might bend or the scldered connections near the

feedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manufactured on January 09, 2003
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DASY5 Validation Report for Head TSL

Date: 19.04,2016

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V 2: Serial: D2450V2 - SN: 727

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

Medium parumeters used: = 2450 MHz; o= 1.83 S/m; &, = 40 p = 1000 kg/m®
Phantom section: Flat Section

Measurement Stundard: DASY S (IEEE/EC/ANSI C63.19-201 1)

DASYS52 Configuration:

-

Probe: EX3DV4 - SNT349; ConvF(7.76, 7.76, 7.76): Calibrated: 31,12.2015-
Sensor-Surface: | 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibruted: 30.12.2015

Phantom: Flat Phuntom 5.0 (front); Type: QDOOOPS0AA, Serial: 1001
DASYS52 52.8.8(1258); SEMCAD X 14.6.10¢7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan {7Tx7x7)/Cube 0):
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 112.] V/m; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 25.7 Wikg

SAR( g) = 12.8 Wikg; SAR(10 2) = 5.93 Wikg

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

-10.00

-15.00

-20.00

-25.00

0 dB =208 W/kg = 13.18 dBW/kg
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Impedance Measurement Plot for Head TSL

18 Apr 2006 19:12:84
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DASYS5 Validation Report for Body TSL

Date: 19.04.2016
Texst Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHgz: Type: D2450V2; Serial: D2450V2 - SN: 727

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

Medium parameters used: f = 2450 MHz: o = 1 98 S/m; £ = 52.7; p = 1000 kg/m’
Phiantom section: Flat Section

Mesasurement Standard: DASY S (IEEENEC/ANSL C63.19-2011)

DASYS2 Configuration:
s Probe; EX3DV4 - SNT349; ConvF(7.79, 7.79, 7.79): Calibrated: 31.12.2015:
v Sensor-Surface: Ldmm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated; 30.12.2015

Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
» DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 105.0 V/m; Power Drift = 0.04 B

Peak SAR (extrapolated) = 24.9 Wikg

SAR(I g) = 12.5 Wikg: SAR(10 g) = 5.86 Wikg

Maximum value of SAR (measured) = 20.2 Wikg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =202 Wikg = 13,05 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboralory of A 5
-
Sehrrnd & Partner % c Surviee sulsse O Gial o
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A il iy # 0 S i decna linan) Sandca [BAS sceredimilon M SC5 0108

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

Glossary:

TSL lizzua simidating lkuid

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

Calibration 1= Performed According o the Following Standards:

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

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

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

Additional Documentation:
d) DASY4's System Handbook

Mgthods Applied end Interpretation of Parameters:

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

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

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

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

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

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

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

The reported unsartaimly of measurement is stated as the clandard uncerainty of messurement
mulfipfied by the coverage factor k=2, which fora normal distnbution comrespends toa coverage
probabiity of approwimataly 35%.
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Measurement Conditions
DASY syatem confgurstion, as far a3 not given on pags 1.
DASY Version DASYS Vo288
Extrapolation Achvaneed Exirapolation
Phantom Iadiilar Fla Phariom VE.O
Distance Dipole Cantar - TSL 10 men with Spacar
Zoom Scan Resolution dy, dy = 4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z dimction)
SR00 MHz + 1 MHz
S300 MHZ £ 1 MHz
Frequency SE00 MHz £ 1 MHz
SE00 MHz £ 1 MHz
Head TSL parameters at 5200 MHz
The following parameabars and calculations ware appliad,
Temparature Permittivity Conductivity
Nominal Head TSL parameters a0 36.0 4,86 mho'm
Measured Head TSL parameters (22.0+0.2)°C 35.2+8% #.51 mhadm = 6%
Head TSL temperaiure change during test LI = f—
SAR result with Head TSL at 5200 MHz
SAR averaged ower 1 om? (1 g) of Head TSL Condition
SAR measurad 100 FW inOLT power T.TA Wikg
SAR tor nomingl Head TSL paramaters rermalized 1o 19W TR0 Wik = 19.9 % (k=2)
SAR averaged over 10 ean? (10 g} of Head TSL condilion
SAR meaarad 100 mW inpud power 223 Wikg
SRR ter nomiral Head TSL paramatara normalized o W 22,1 Wikg = 195 % (k=2)

Cerlificales Mo DSGHaV2-1023_Jan1d
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Head TSL parameters at 5300 MHz
This lallawing pararmsiers and caloualions wen appliod.
Temperature Parmittivity Canductivity
Mominal Haad TSL paramators 220G 358 4,78 mhaim
Measured Head TSL parsmelers (220 202) "2 B 6% 4E0mham 8%
Head TSL temperature change during test = 0.5°C -
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAH measurad 100 m¥ Input power B.03 Wikg
SAR lor nomiral Head TSL paramatars normalized bo 1W T8 W/ kg =188 % (k=2}
SAR averaged aver 10 em® (10 g} of Head TSL condlion
SAR mansured 100 eV inpl pewar 233 Wiky
SAR lor nominal Head TSL paramesers normalized ta 1W 23,1 Wikg = 19.5 % (k=2)
Head TEL parameters at 5600 MHz
Tha tpllowing paramatars and calculations wara applied.
Temperature Parmittivity Conductivity
Neminal Head TSL parameters 22070 5 5,07 mho'm
Measured Head TSL parameters (2200w 0,2 "5 34T 0E % 480 mhaim & & %
Head TEL temperature change during tesl <050 —_ —_
SAR result with Head TSL at 5600 MHz
SAR averaged ower 1 cm® (1 g) of Head TSL Condisian
SAR measured 100 W input porsnr B.31 Wikg
SAR far naminel Heed TSL paramatans namalized fo 1W B2.6 Wikg = 19.9 % (k=2)
SAR aversged ower 10 em® (10 g) of Head TSL candition
ZAR measured 100 iV N power 253 Wikg
LA for naminal Hasd TSL paramealers rearrealized 1o 1W 236 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5800 MHz

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

SAR result with Head TSL at 5800 MHz

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

SAR measured 1400 mW input power 7.78 Wikg

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

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

SAR measuned 1080 A QLT power 202 Wikg

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

Nominal Body TSL parameters 220G A49.0 5.30 mhodm

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

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

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

BAR measiad 100 mA input powar 725 Wikg

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

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

SAR massured 00 N input poeer 20058 Wikg

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

Thie falowing parameters and caloulations wers applied.
Temperature Pesmitiivity Canduckivity

Maminal Body T5L parameiars 200 ARE 542 mha/m

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

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

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

SAR measned 100 mW input poar T.ET Wikg

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

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

S4R maasured 100 MY input powar 214 Wikg

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

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

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

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

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

SAR massured 100w inpul powar 788 Wikg

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

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

SAR maasured 100 W input powar 223 Wikg

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

The following paramesers and caloulatians weee apolied.
Temperaturs Permittivity Condugtivity

Maminal Bady TSL paramaters et 482 .00 mihodm

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

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

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

SAR measunad 100 MW Inpud povwer 7.5 Wikg

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

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

SAR measunad 100 W inpul powis 213 Wikg

SAA for nominal Bagy TSL paramatars raarmelized 1o 1W 21,1 Wikg = 19.5 % (k=2)
Cerificate Moo DEGHZV2-1023_lan16 Fage 7ol 15

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

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



Report No. : E5/2016/70009
Page: 103 of 110

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

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
[EEEANECE y*ﬁ;f,m#@gﬁpu%y%ﬁp FIT > [ iE 190 - iﬁ#f&%ﬁfi? ﬁl?;ﬁ'l?ﬁ' PR EI R -

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



Report No. : E5/2016/70009
Page: 106 of 110

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

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

Peak SAR (extrapolated) = 32.0 Wikg

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

Miasimum value of SAR (measored) = 1EH Wikg

-8

500

-15.00

-20.00

-25.00

0 dB = 19.8 Wikg = 12.74 dBW ks
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Impedanee Measurement Plot for Head TSL

E Jmn 2EE L3187
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»
CH Harkmrs
Del 1419985 g
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DASYS Validation Report for Body TSL

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

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

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

Phantorm section: Flat Section

Measurement Standard; DASYS (TEEETBECAANSTCA3 19-2011)

DASY 52 Configuration:

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

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

+  Elocmronics: DAES Sng01; Calibrated: 30012.20103

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

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

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

Peak SAR (extrapolated) = 27.1 Wikg

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

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

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

Reference Value = 6743 Vim; Power Drft =002 dB

Peak SAR (extrapolated) = 29,1 Wikg

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

Maximum value of SAR (measured) = 17.7 Wikg

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

Refesence Value = 67.67 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 32.6 Wz

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

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

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

Peak SAR (extrapolmed) = 33.0 W/kg

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

Wi mum value of SAR (mewsored) = 185 Wikg

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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