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SAR TEST REPORT

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

Product Name Notebook Computer
Marketing Name SF114-32

Brand Name ey

Model No. N17W6

Prepared for Acer Incorporated

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,
KDB248227D01v02r02,KDB865664D01v01r04,
KDB865664D02v01r02,KDB447498D01v06,

KDB616217D04v01r02,
FCCID HLZ9560NG
Date of Receipt Jan. 10, 2018
Date of Test(s) Jan. 31, 2018 ~ Feb. 06, 2018
Date of Issue Mar. 01, 2018
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
Clerk / Annie Chang Engineer / Bond Tsai Supervisor / John Yeh

Date: Mar. 01, 2018

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

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory

No. 2, Keji 1st Rd., Guishan Township, Taoyuan County, 33383, Taiwan
Tel +886-2-2299-3279

Fax +886-2-2298-0488

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

1.2 Details of Applicant

Company Name 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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1.3 Description of EUT

General Information of Host:

Equipment Under Test |Notebook Computer

Marketing Name SF114-32

Brand Name ICET

Model No. of Host N17W6

Model No. of
9560NGW

BT/WLAN Module

FCCID HLZ9560NG
DXIWLAN802.11

Mode of Operation a/b/g/n(20M/40M)/ac(20M/40M/80M/160M)
X]Bluetooth
WLANB802.11 a/b/g/n(20M/40M)/ 1

Duty Cycle ac(20M/40M/80M/160M)
Bluetooth 1
WLAN802.11 b/g/n(20M) 2412 — 2462
WLAN802.11 n(40M) 2422 — 2452
WLAN802.11 a/n(20M)/ac(20M) 5.2G | 5180 — 5240
WLAN802.11 n(40M)/ac(40M) 5.2G |5190 — 5230
WLANB802.11 ac(80M) 5.2G 5210

TX Frequency Range WLANB802.11 ac(160M) 5.2G 5250

(MHz) WLANB02.11 a/n(20M)/ac(20M) 5.3G | 5260 — 5320
WLAN802.11 n(40M)/ac(40M) 5.3G | 5270 — 5310
WLAN802.11 ac(80M) 5.3G 5290
WLANB802.11 a/n/ac(20M) 5.6G 5500 — 5720
WLANB802.11 n/ac(40M) 5.6G 5510 — 5710
WLAN802.11 ac(80M) 5.6G 5530 — 5690
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WLANB802.11 ac(160M) 5.6G 5670
WLANBS02.11 a/n(20M)/ac(20M) 5.8G | 5745 — 5825

(T,\;(H':Zr)eq“e”"y Range \\y| AN802.11 n(40M)/ac(40M) 5.8G | 5710 — 5795
WLANBS02.11 ac(80M) 5.8G 5775
Bluetooth 2402 — 2480
WLANBS02.11 b/g/n(20M) 1 = 11
WLANS02.11 n(40M) 3 — 9
WLANB802.11 a/n(20M)/ac(20M) 52G | 36 — 48
WLANB802.11 n(40M)/ac(40M)5.2G | 38 — 46
WLANBS02.11 ac(80M) 5.2G 42
WLANBS02.11 ac(160M) 5.2G 50
WLANB802.11 a/n(20M)/ac(20M) 5.3G | 52 — 64
WLANB802.11 n(40M)/ac(40M)5.3G | 54 — 62

g‘sggﬂ;\'”mber WLANBS02.11 ac(80M) 5.3G 58
WLANBS02.11 a/n/ac(20M) 5.6G 100 — 144
WLANB802.11 n/ac(40M) 5.6G 102 — 142
WLANB802.11 ac(80M) 5.6G 106 — 138
WLANS02.11 ac(160M) 5.6G 114
WLANS02.11 a/n(20M)/ac(20M) 5.8G | 149 — 165
WLANB802.11 n(40M)/ac(40M) 5.8G | 151 — 159
WLANB802.11 ac(80M) 5.8G 155
Bluetooth 0 - 78

Antenna Information

NB mode
Vendor WNC WNC
Antenna Main (PIFA) Aux (PIFA)
Part Number 025.90192.0001 (81EAAL15.GJQ) 025.90193.0001 (81EAAL15.GJR)
Frequency 2.4G 5.2G 5.5G 5.8G 2.4G 5.2G 5.5G 5.8G
Gain (dBi) 1.42 0.11 -0.55 -0.87 0.02 1.55 -2.03 -1.23
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Max. SAR (1g) (Unit: W/Kg)

Antenna Band Measured| Reported | Channel | Position
WLAN802.11b 0.45 0.45 6 Bottom side
WLANB802.11 ac(80M) 5.2G 0.65 0.67 42 Bottom side
WLAN802.11 n(40M) 5.3G 0.66 0.68 54 Bottom side

Main |WLAN802.11 a 5.3G 0.67 0.67 64 Bottom side
WLANB802.11 ac(80M) 5.6G 1.17 1.17 138 |Bottom side
WLAN802.11 n(40M) 5.6G 1.16 1.19 134  |Bottom side
WLAN802.11 ac(80M) 5.8G 0.84 0.86 155 | Bottom side
WLAN802.11b 0.52 0.52 6 Bottom side
Bluetooth(GFSK) 0.05 0.08 78 Bottom side
WLAN802.11 ac(80M) 5.2G 0.47 0.48 42 Bottom side
WLAN802.11 n(40M) 5.3G 0.65 0.69 54 Bottom side

Aux WLAN802.11 a 5.3G 0.56 0.57 52 Bottom side
WLAN802.11 ac(80M) 5.6G 1.01 1.01 106 |Bottom side
WLAN802.11 n(40M) 5.6G 1.07 1.08 134 |Bottom side
WLAN802.11 a 5.8G 1.02 1.04 155 |Bottom side
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WLAN802.11 a/b/g/n(20M/40M)/ac(20M/40M/80M) conducted power table:

Antenna SISO MIMO
Band Chain 0 Chain 1 Chain0+1
WLANS802.11b \% \% -
WLANS802.11g \% \ -
WLAN802.11n(20M) \% \ \Y
WLANB802.11n(40M) \% V \Y
WLAN802.11ac \% V \Y
WLAN802.11a \% \ -
WLAN802.11n(20M) 5G \% \ \Y
WLANB802.11n(40M) 5G \% \% \Y
WLANBS802.11ac(20M) 5G \% \% \Y
WLANB802.11ac(40M) 5G \% \ \Y
WLAN802.11ac(80M) 5G \% \ \Y
Main (Chain 0)
Main Antenna
Ratea
Frequency Avg. ATEIEES
Band Mode Channel Data Rate power
(MHz) Power +
Max. (EEi)
1 2412 000 | 19.87
2 2417 20.50 20.44
802.11b 6 2437 1Mbps 21.00 20.98
10 2457 20.50 20.45
11 2462 19.50 19.45
1 2412 17.00 16.85
2 2417 18.50 17.45
802.11g 6 2437 6Mbps 21.00 20.99
10 2457 18.50 18.45
11 2462 17.00 16.91
2450 MHz 1 2412 16.50 16.43
2 2417 18.50 18.39
802.11n-HT20 6 2437 MCSO0 21.00 20.91
10 2457 18.50 18.41
11 2462 16.50 16.43
1 2412 16.50 16.29
2 2417 18.50 18.46
802.11n-VHT20 6 2437 MCSO0 21.00 20.76
10 2457 18.50 18.41
11 2462 16.50 16.37
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Main Antenna
VidA.
Rated
Frequency Avg RS
Band Mode Channel Data Rate ' power
(MHz) Power +
(dBm)
Max.
Tolaranen
36 5180 17.00 16.73
40 5200 17.00 16.86
802.11a 44 5220 | OMPPS 7700 16.72
48 5240 17.00 16.69
36 5180 17.00 16.97
40 5200 17.00 16.73
802.11n-HT20 —77 5220 | MCS0 7050 16.76
48 5240 17.00 16.91
S 0 T
802.11n-VHT20 14 5520 MCSO0 1700 16.83
48 5240 17.00 16.83
38 5190 17.00 16.92
802.11n-HT40 —¢ 5230 | MCS0 700 16.91
38 5190 17.00 16.97
802.11n-VHT40 16 5230 MCSO0 1700 16.88
802.11n-VHT80 42 5210 MCSO0 17.00 16.89
802.11n-VHT160| 50 5250 MCSO0 14.00 13.61
Main Antenna
IVIdA.
Rated
Frequency Avg RS
Band Mode Channel Data Rate ' power
(MHz) Power +
(dBm)
Max.
Talarancn
52 5260 17.00 16.94
56 5280 17.00 16.93
802.11a 60 5300 | OMPPS 700 16.97
64 5320 17.00 16.98
52 5260 17.00 16.71
56 5280 17.00 16.61
802.11n-HT20 60 5300 MCS0 17.00 16.79
64 5320 16.50 16.29
5.25-5.35 GHz 52 5260 17.00 16.92
56 5280 17.00 16.86
802.11n-VHT20 50 5300 MCSO0 1700 16.76
64 5320 16.50 16.46
54 5270 17.00 16.90
802.11n-HT40 62 5310 MCS0 15.00 14.64
54 5270 17.00 16.92
802.11n-VHT40 52 5310 MCSO0 1500 1476
802.11n-VHT80 58 5290 MCSO0 15.50 15.43
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Main Antenna
VIdA.
Rated
Frequency Avg Average
Band Mode Channel Data Rate ' power
(MHz) Power +
(dBm)
Max.
Talarancn
100 5500 18.50 18.30
104 5520 18.50 18.32
116 5580 18.50 18.35
120 5600 18.50 18.18
802.11a 124 5620 | OMPPS 550 18.32
128 5640 18.50 18.41
136 5680 18.50 18.47
140 5700 18.50 18.21
100 5500 18.50 18.19
104 5520 18.50 18.19
116 5580 18.50 18.33
120 5600 18.50 18.28
802.11n-HT20 =5, 5620 | MCSO g50 18.33
128 5640 18.50 18.43
136 5680 18.50 18.49
140 5700 18.50 18.11
100 5500 18.50 18.41
104 5520 18.50 18.26
116 5580 18.50 18.37
120 5600 18.50 18.39
5600 MHz 802.11n-VHT20| 124 5620 MCSO0 18.50 18.48
128 5640 18.50 18.41
136 5680 18.50 18.29
140 5700 18.50 18.21
144 5720 18.50 18.31
102 5510 16.50 16.13
110 5550 18.50 18.47
802.11n-HT40 118 5590 MCSO0 18.50 18.37
126 5630 18.50 18.36
134 5670 18.50 18.40
102 5510 16.50 16.32
110 5550 18.50 18.32
118 5590 18.50 18.40
802.11n-VHT40 126 5630 MCSO0 18.50 18.33
134 5670 18.50 18.22
142 5710 18.50 18.32
106 5530 17.50 17.44
802.11n-VHT80| 122 5610 MCSO0 18.50 18.47
138 5690 18.50 18.49
802.11n-VHT160| 114 5570 MCSO0 15.00 14.90
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Main Antenna

VIdA.

Rated
Frequency Avg RS
Mode Mode Channel Data Ratg ' power

(MHz) Power +
(dBm)

Max.

Talarancn
149 5745 16.50 16.48
153 5765 16.50 16.50
802.11a 157 5785 | OMPPS 550 16.30
165 5825 16.50 16.46
149 5745 16.50 16.30
153 5765 16.50 16.46
802.11n-HT20 157 5785 MCS0 16.50 16.16
165 5825 16.50 16.37
5800 MHz 149 5745 16.50 16.13
153 5765 16.50 16.17
802.11n-VHT20 157 5785 MCS0 16.50 16.34
165 5825 16.50 16.49
151 5755 16.50 16.45
802.11n-HT40 —7g 5705 | MCS0 550 16.44
151 5755 16.50 16.47
802.11n-VHT40 159 5795 MCS0 16.50 16.46
802.11n-VHT80| 155 5775 MCSO0 16.50 16.42
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Aux (Chain 1)

Aux Antenna
VIAdA.
Rated
Frequency Avg Average
Band Mode Channel Data Ratg ' power
(MHz) Power +

(dBm)

Max.

Toloaraneon

1 2412 19.50 19.46
2 2417 20.50 20.46
802.11b 6 2437 1Mbps 21.00 20.99
10 2457 20.50 20.45
11 2462 20.00 19.96
1 2412 17.00 16.77
2 2417 17.50 17.29
802.11¢g 6 2437 6Mbps 21.00 20.89
10 2457 18.50 18.44
11 2462 17.00 16.62
2450 MHz 1 2412 16.50 16.16
2 2417 17.50 17.42
802.11n-HT20 6 2437 MCSO 21.00 20.84
10 2457 18.50 18.43
11 2462 16.50 16.47
1 2412 16.50 16.46
2 2417 17.50 17.41
802.11n-VHT20 6 2437 MCSO 21.00 20.77
10 2457 18.50 18.30
11 2462 16.50 16.47
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Aux Antenna
VidA.
Rated
Frequency Avg RS
Band Mode Channel Data Ratg ’ power
(MHz) Power +
(dBm)
Max.
Tolaranen
36 5180 17.00 16.91
40 5200 17.00 16.65
802.11a 44 5220 | OMPPS 7700 16.95
48 5240 17.00 16.81
36 5180 17.00 16.84
40 5200 17.00 16.84
802.11n-HT20 44 5220 MCS0 17.00 16.81
48 5240 17.00 16.85
6.15-6.25 GHa 0 T 5200 7700 | 1658
802.11n-VHT20 14 5520 MCSO0 1700 16.95
48 5240 17.00 16.89
38 5190 17.00 16.96
802.11n-HT40 46 5230 MCS0 17.00 16.95
38 5190 17.00 16.95
802.11n-VHT40 16 5230 MCSO0 1700 16.88
802.11n-VHT80 42 5210 MCSO0 17.00 16.91
802.11n-VHT160[ 50 5250 MCSO0 14.00 13.68
Aux Antenna
IVIdA.
Rated
Frequency Avg RS
Band Mode Channel Data Rate ' power
(MHz) Power +
(dBm)
Max.
Talarancn
52 5260 17.00 16.97
56 5280 17.00 16.94
802.11a 60 5300 | OMPPS 700 16.93
64 5320 16.50 16.45
52 5260 17.00 16.93
56 5280 17.00 16.76
802.11n-HT20 60 5300 MCS0 17.00 16.86
64 5320 16.50 16.22
5.25-5.35 GHZ 52 5260 17.00 16.84
56 5280 17.00 16.98
802.11n-VHT20 50 5300 MCSO0 1700 16.95
64 5320 16.50 16.42
54 5270 17.00 16.75
802.11n-HT40 62 5310 MCS0 15.00 14.89
54 5270 17.00 16.79
802.11n-VHT40 52 5310 MCSO0 1500 14.80
802.11n-VHT80 58 5290 MCSO0 16.00 15.89
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Aux Antenna
VidX.
Rated
Frequency Avg AEIER
Band Mode Channel Data Rate ’ power
(MHz) Power +
(dBm)
Max.
TAalarancn
52 5260 16.00 15.55
56 5280 16.00 15.91
802.11a 60 5300 | 2MPPS 500 15.02
64 5320 13.50 13.48
52 5260 16.00 15.84
56 5280 16.00 15.92
802.11n-HT20 60 5300 MCS0 16.00 15.90
64 5320 13.50 13.41
5.25-5.35 GHz 52 5260 16.00 15.73
56 5280 16.00 15.90
802.11n-VHT20 50 300 MCSO0 16.00 1581
64 5320 13.50 13.44
54 5270 16.50 16.32
802.11n-HT40 —o7 5310 | MCS0 350 13.20
54 5270 16.50 16.39
802.11n-VHT40 &2 5310 MCSO0 1350 1328
802.11n-VHT80| 58 5290 MCSO0 13.50 13.45
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Aux Antenna
VIdA.
Rated
Frequency Avg Average
Band Mode Channel Data Rate ' power
(MHz) Power +
(dBm)
Max.
Talarancn
100 5500 18.50 18.17
104 5520 18.50 18.32
116 5580 18.50 18.28
120 5600 18.50 18.25
802.11a 124 5620 | OMPPS 550 18.40
128 5640 18.50 18.49
136 5680 18.50 18.35
140 5700 18.50 18.10
100 5500 18.50 18.24
104 5520 18.50 18.33
116 5580 18.50 18.43
120 5600 18.50 18.24
802.11n-HT20 =5, 5620 | MCSO g50 18.25
128 5640 18.50 18.38
136 5680 18.50 18.37
140 5700 18.50 18.41
100 5500 18.50 18.43
104 5520 18.50 18.22
116 5580 18.50 18.41
120 5600 18.50 18.20
5600 MHz 802.11n-VHT20| 124 5620 MCSO0 18.50 18.36
128 5640 18.50 18.46
136 5680 18.50 18.45
140 5700 18.50 18.25
144 5720 18.50 18.35
102 5510 17.00 16.98
110 5550 18.50 18.46
802.11n-HT40 118 5590 MCSO0 18.50 18.45
126 5630 18.50 18.41
134 5670 18.50 18.47
102 5510 17.00 16.99
110 5550 18.50 18.46
118 5590 18.50 18.33
802.11n-VHT40 126 5630 MCSO0 18.50 18.48
134 5670 18.50 18.25
142 5710 18.50 18.35
106 5530 18.00 17.92
802.11n-VHT80| 122 5610 MCSO0 18.50 18.44
138 5690 18.50 18.49
802.11n-VHT160| 114 5570 MCSO0 15.00 14.99
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Aux Antenna

IVIdA.

Rated
Frequency Avg RS
Mode Mode Channel Data Ratg ' power

(MHz) Power +
(dBm)

Max.

Talarancn
149 5745 19.00 18.85
153 5765 19.00 18.67
802.11a 157 5785 | OMPPS 900 18.95
165 5825 19.00 18.95
149 5745 19.00 18.95
153 5765 19.00 18.67
802.11n-HT20 157 5785 MCS0 19.00 18.92
165 5825 19.00 18.98
5800 MHz 149 5745 19.00 18.98
153 5765 19.00 18.79
802.11n-VHT20 I~ 5785 | MCS0 900 18.72
165 5825 19.00 18.97
151 5755 19.00 18.96
802.11n-HT40 —7g 5795 | MCS0 g0 18.99
151 5755 19.00 18.65
802.11n-VHT40 159 5795 MCS0 19.00 18.62
802.11n-VHT80| 155 5775 MCSO0 19.00 18.93

Bluetooth conducted power table:

IVIdA. T\XdlCU
S Y Average Output Power (dBm) Avg.
Mode Channel (MHz) Power + Max.
1Mbps 2Mbps 3Mbps Tolerance
(AR
CH 00 2402 9.12 8.02 8.03
BR/EDR CH 39 2441 9.46 8.29 8.31 11.5
CH 78 2480 9.71 8.61 8.64
IVIAA. T\xdlCU
S EEETE Average Output Power (dBm) Avg.
Mode Channel (MHz) Power + Max.
GFSK Tolerance
(AR )
CH 00 2402 6.50
LE CH 19 2440 6.77 9
CH 39 2480 7.06
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1.4 Test Environment

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

1.5 Operation Description

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

EUT was tested as below,
Laptop mode

Bottom side of keyboard touch against the flat phantom

unit ; mm

S 1 [ N YD Y 1R R Y N Y e
<f- N Sk |
™ Jd 1
L1 L 1

yi-b- 4 | (PR |

Antenna location
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Note:
802.11b DSSS SAR Test Requirements:

. 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.

. 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:

. 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:

. 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.

. 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.

For WLAN Main/Aux antennas, 5.2ac(80M) / 5.3a/n(40M) / 5.6n(40M)/ac(80M) /
5.8ac(80M) is chosen to be the initial test configurations.

. 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.

. BT and WLAN Aux use the same antenna path, but they can’t transmit at the
same time.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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9. According to KDB447498 D01, testing of other required channels is not required
when the reported 1-g SAR for the highest output channel is < 0.8 W/kg, when
the transmission band is < 100 MHz.

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

for each frequency band. When the original highest measured SAR is = 0.8 W/kg,
repeated that measurement once. Perform a second repeated measurement
only if the ratio of largest to smallest SAR for the original and first repeated
measurements is > 1.20 or when the original or repeated measurement is = 1.45

W/kg (~10% from the 1-g SAR limit)

11.Based on KDB447498D01,

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

Max. tune up power(mW)

Min. test separation distance(mm)

x [f(GHz) < 3

When the minimum test separation distance is < 5mm, 5mm is applied to

determine SAR test exclusion.

(2) For test separation distances > 50 mm, and the frequency at 100 MHz to
1500MHz, the SAR test exclusion threshold is determined according to the

following, and as illustrated in Appendix B of KDB447498 DO0O1.

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

distance-50mm)x(

f(MHz)
150

I(mW),

(3) For test separation distances > 50 mm, and the frequency at >1500MHz to
6GHz, the SAR test exclusion threshold is determined according to the

following, and as illustrated in Appendix B of KDB447498 DO01.

[(Threshold at 50mm in step1) + (test separation distance-50mm)x10](mW),

Mode WLAN Main | WLAN Main Mode WLAN Aux | WLAN Aux BT
2.45GHz 5GHz 2.45GHz 5GHz
Max. tune-up power(dBm) 21 18.5 Max. tune-up power(dBm) 21 19 11.5
Max. tune-up power(mW) 125.893 70.795 Max. tune-up power(mW) 125.893 79.433 14.125
Test .separation 75 75 Test .separation 75 75 75
distance distance
Bo.ttom Calculation 26.338 22782 Bo.ttom Calculation 26.338 25 562 2966
side value side value
Require SAR YES YES Require SAR YES YES NO
testing? testing?
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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 ¢ 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.

T

Mo wvwn || Butver o LASYS

1 " . . ‘ \o
- - &
‘e e &

. .
CH/C

Fig. a The block diagram of SAR system
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4.

© o~

10.
11.
12.
13.

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.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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1.7 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 MHzto > 6 GHz

Directivity 1 0.3 dB in HSL (rotation around probe axis)

1 0.5 dB in tissue material (rotation normal to probe axis)

Dynamic 10 yW/g to > 100 mW/g

Range Linearity: £ 0.2 dB (noise: typically <1 yW/g)

Dimensions |Tip diameter: 2.5 mm

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

Model ELI
Construction [The ELI phantom is used for compliance testing of handheld and
body-mounted wireless devices in the frequency range of 30 MHz
to 6 GHz. ELI is fully compatible with the IEC 62209-2
standard and all known tissue simulating liquids. ELI has been
optimized regarding its performance and can be integrated into
our standard phantom tables. A cover prevents evaporation of the
liquid. Reference markings on the phantom allow installation of
the complete setup, including all predefined phantom positions
and measurement grids, by teaching three points. The phantom
is compatible with all SPEAG dosimetric probes and dipoles.
Shell 2+0.2mm
Thickness
Filling Volume |Approx. 30 liters
Dimensions Major axis: 600 mm
Minor axis: 400 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 liquid depth above the ear
reference points was =2 15 cm £ 5 mm (frequency < 3 GHz) or 2 10 cm £ 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 Y
Spacer - X
e
‘ e 3D Probe positioner
/ > \s \ .
- — N:Ield p.robe i
\ N B S | Flatphantom
\\ / / ‘%{L—/\ =
' Dipole
é
———————  Amp Dir. coupler {
Signal T~ 'fV
generator = e P I —
1 L~
Low
pass

Fig. b The block diagram of system verification
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1W Target | Measured Measured
Validation SIN Frequency SAR 19 SAR- SAR-1g Deviation Measured
Kit (MHz) W-/ 9 W-/ 9 | normalized to (%) Date
D2450V2 | 727 | 2450 | Body 50.6 12.8 51.2 1.19% Jan. 31,2018
5200 | Body 74.2 7.36 73.6 -0.81% | Feb.01,2018
5300 | Body 76.8 7.46 74.6 -2.86% | Feb.02,2018
D5GHzV2 | 1040
5600 | Body 80.0 8.14 814 1.75% Feb. 05,2018
5800 | Body 76.9 7.65 76.5 -0.52% | Feb. 06,2018

Table 1. Results of system validation
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1.9 Tissue Simulant Fluid for the Frequency Band

The dielectric properties for this body-simulant fluid were measured by using the
Schmid & Partner Engineering AG Model DAKS Dielectric Probe Kit in conjunction
with Network Analyzer. All dielectric parameters of tissue simulates were measured
within 24 hours of SAR measurements. The measured conductivity and permittivity
are all within + 5% of the target values.

The depth of the tissue simulant in the flat section of the phantom was 215cm £ 5
mm (Frequency <3G) or 2 10 cm £ 5 mm (Frequency >3G) during all tests. (Fig. 2)

Target Measured
Measured . . Target . . Measured
Tissue | Measurement Dielectric . Dielectric .
Frequency Conductivity, Conductivity, | % dever | % devo
Type Date Constant, Constant,
(MHz) er o (S/m) er o (S/m)
2437 52.717 1.938 52.842 1.983 -0.24% -2.34%
Jan. 31, 2018 2450 52.700 1.950 52.778 1.999 -0.15% -2.51%
2480 52.662 1.993 52.728 2.011 -0.13% -0.93%
5200 49.014 5.299 49.587 5.121 -1.17% 3.36%
Feb. 01, 2018
5210 49.001 5.311 49.608 5.135 -1.24% 3.31%
5260 48.933 5.369 49.600 5.192 -1.36% 3.30%
5270 48.919 5.381 49.460 5.271 -1.11% 2.04%
Feb. 02, 2018
Body 5300 48.879 5.416 49.371 5.263 -1.01% 2.83%
5320 48.851 5.439 49.342 5.328 -1.00% 2.05%
5550 48.539 5.708 48.618 5.644 -0.16% 1.12%
5600 48.471 5.766 48.521 5.737 -0.10% 0.51%
Feb. 05, 2018
5670 48.376 5.848 48.333 5.883 0.09% -0.60%
5690 48.349 5.872 48.183 5.853 0.34% 0.32%
5775 48.234 5.971 48.041 6.024 0.40% -0.89%
Feb. 06, 2018
5800 48.200 6.000 48.006 6.004 0.40% -0.07%

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

Ingredient
Frequency Total
Mode Preventol
(MHz) DGMBE | Water |Salt 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 5Smm.
The maximum search is automatically performed after each area scan
measurement. It is based on splines in two or three dimensions. The procedure
can find the maximum for most SAR distributions even with relatively large grid
spacing. After the area scanning measurement, the probe is automatically moved
to a position at the interpolated maximum. The following scan can directly use this
position for reference, e.g., for a finer resolution grid or the cube evaluations. The
1g and 10g peak evaluations are only available for the predefined cube 7x7x7
scans. The routines are verified and optimized for the grid dimensions used in
these cube measurements.
The measured volume of 30x30x30mm contains about 30g of tissue.
The first procedure is an extrapolation (incl. Boundary correction) to get the points
between the lowest measured plane and the surface. The next step uses 3D
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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 /5t ) in the liquid.

SAR=C Q
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.

® Due to the small wavelength in liquids with high permittivity, even small
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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.

(3) 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 .
: Controlled Environment
Human Exposure Environment ,
. Occupational
General Population
Spatial Peak SAR
(Brain) 1.60 Wikg 8.00 W/kg
Spatial Average SAR
(Whole Body) 0.08 Wikg 0.40 Wikg
Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 Wikg 20.00 Wkg

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 Avg. | Measured Averaged SAR over 19 Plot
Antenna Mode Position CH q. Power + Max. | Avg. Power | Scaling (W/kg)
(o) (MH2) | Tolerance (dBm) | (dBm) page
Measured | Reported
Bottom side 0 6 2437 21.00 20.98 100.46% 0.450 0.452 41
WLANBO2.41 b Bottom side** 0 6 2437 21.00 20.98 100.46% 0.441 0.443 -
' Bottom side*** 0 6 2437 21.00 20.98 100.46% 0.432 0.434 -
Bottom side**** 0 6 2437 21.00 20.98 100.46% 0.428 0.430 -
Bottom side 0 42 5210 17.00 16.89 102.57% 0.648 0.665 42
Bottom side** 0 42 5210 17.00 16.89 102.57% 0.608 0.624 -
WLANB02.11 ac(80M) 5.2G

Bottom side*** 0 42 5210 17.00 16.89 102.57% 0.620 0.636 -
Bottom side**** 0 42 5210 17.00 16.89 102.57% 0.631 0.647 -
Bottom side 0 54 5270 17.00 16.90 102.33% 0.660 0.675 43
Bottom side** 0 54 5270 17.00 16.90 102.33% 0.586 0.600 -

WLANB802.11 n(40M) 5.3G -
Bottom side*** 0 54 5270 17.00 16.90 102.33% 0.530 0.542 -
Bottom side**** 0 54 5270 17.00 16.90 102.33% 0.542 0.555 -
Bottom side 0 64 5320 17.00 16.98 100.46% 0.668 0.671 44
Bottom side** 0 64 5320 17.00 16.98 100.46% 0.601 0.604 -

WLANB802.11 a 5.3G

Bottom side*** 0 64 5320 17.00 16.98 100.46% 0.579 0.582 -
Bottom side**** 0 64 5320 17.00 16.98 100.46% 0.613 0.616 -
Main Bottom side 0 122 5530 17.50 17.41 102.09% 1.010 1.031 -
Bottom side 0 138 5690 18.50 18.49 100.23% 1.170 1.173 45
Bottom side* 0 138 5690 18.50 18.49 100.23% 1.110 1.113 -

WLAN802.11 ac(80M) 5.6G -
Bottom side** 0 138 5690 18.50 18.49 100.23% 0.993 0.995 -
Bottom side*** 0 138 5690 18.50 18.49 100.23% 0.996 0.998 -
Bottom side**** 0 138 5690 18.50 18.49 100.23% 1.050 1.052 -
Bottom side 0 110 5550 18.50 18.47 100.69% 1.140 1.148 -
Bottom side** 0 134 5670 18.50 18.47 100.69% 1.080 1.087 -
Bottom side*** 0 134 5670 18.50 18.47 100.69% 1.150 1.158 -

WLANS02.11 n(40M) 5.6G

Bottom side**** 0 134 5670 18.50 18.47 100.69% 1.050 1.057 -
Bottom side 0 134 5670 18.50 18.40 102.33% 1.160 1.187 46
Bottom side* 0 134 5670 18.50 18.40 102.33% 1.130 1.156 -
Bottom side 0 155 5775 16.50 16.42 101.86% 0.840 0.856 47
Bottom side* 0 155 5775 16.50 16.42 101.86% 0.823 0.838 -
WLAN802.11 ac(80M) 5.8G Bottom side** 0 155 5775 16.50 16.42 101.86% 0.813 0.828 -
Bottom side*** 0 155 5775 16.50 16.42 101.86% 0.794 0.809 -
Bottom side**** 0 155 5775 16.50 16.42 101.86% 0.696 0.709 -

*- repeated at the highest SAR measurement according to the KDB 865664 D01
**- Repeated with Gold device

***- Repeated with Pink device

****_ Repeated with Green device
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WLAN Aux Antenna

. = Max. Rated Avg. | Measured Averaged SAR over 1g Plot
Antenna Mode Position CH q- Power + Max. | Avg. Power | Scaling (W/kg)
(i) (MH2) | Tolerance (dBm) | (dBm) page
Measured | Reported
Bottom side 0 6 2437 21.00 20.99 100.23% 0.516 0.517 48
WLANSO2.11 b Bottom side** 0 6 2437 21.00 20.99 100.23% 0.502 0.503 -
' Bottom side*** 0 6 2437 21.00 20.99 100.23% 0.498 0.499 -
Bottom side**** 0 6 2437 21.00 20.99 100.23% 0.481 0.482 -
Bottom side 0 78 2480 11.50 9.71 151.01% 0.050 0.076 49
Bottom side** 0 78 2480 11.50 9.71 151.01% 0.041 0.062 -
Bluetooth (GFSK) -
Bottom side*** 0 78 2480 11.50 9.71 151.01% 0.039 0.059 -
Bottom side**** 0 78 2480 11.50 9.71 151.01% 0.048 0.072 -
Bottom side 0 42 5210 17.00 16.91 102.09% 0.470 0.480 50
Bottom side** 0 42 5210 17.00 16.91 102.09% 0.455 0.465 -
WLANB802.11 ac(80M) 5.2G
Bottom side*** 0 42 5210 17.00 16.91 102.09% 0.401 0.409 -
Bottom side**** 0 42 5210 17.00 16.91 102.09% 0.466 0.476 -
Bottom side 0 54 5270 17.00 16.75 105.93% 0.652 0.691 51
Bottom side** 0 54 5270 17.00 16.75 105.93% 0.535 0.567 -
WLANS02.11 n(40M) 5.3G
Bottom side*** 0 54 5270 17.00 16.75 105.93% 0.650 0.689 -
Bottom side**** 0 54 5270 17.00 16.75 105.93% 0.538 0.570 -
Bottom side 0 52 5260 17.00 16.97 100.69% 0.564 0.568 52
Bottom side** 0 52 5260 17.00 16.97 100.69% 0.513 0.517 -
WLANB802.11 a 5.3G -
Aux Bottom side*** 0 52 5260 17.00 16.97 100.69% 0.516 0.520 -
Bottom side**** 0 52 5260 17.00 16.97 100.69% 0.559 0.563 -
Bottom side 0 122 5530 18.00 17.89 102.57% 0.972 0.997 -
Bottom side 0 138 5690 18.50 18.49 100.23% 1.010 1.012 53
Bottom side* 0 138 5690 18.50 18.49 100.23% 0.998 1.000 -
WLAN802.11 ac(80M) 5.6G -
Bottom side** 0 138 5690 18.50 18.49 100.23% 0.917 0.919 -
Bottom side*** 0 138 5690 18.50 18.49 100.23% 0.927 0.929 -
Bottom side**** 0 138 5690 18.50 18.49 100.23% 0.982 0.984 -
Bottom side 0 110 5550 18.50 18.46 100.93% 0.910 0.918 -
Bottom side** 0 110 5550 18.50 18.46 100.93% 0.938 0.947 -
Bottom side*** 0 110 5550 18.50 18.46 100.93% 0.917 0.925 -
WLAN802.11 n(40M) 5.6G
Bottom side**** 0 110 5550 18.50 18.46 100.93% 1.060 1.070 -
Bottom side 0 134 5670 18.50 18.47 100.69% 1.070 1.077 54
Bottom side* 0 134 5670 18.50 18.47 100.69% 1.040 1.047 -
Bottom side 0 155 5775 19.00 18.93 101.62% 1.020 1.037 55
Bottom side* 0 155 5775 19.00 18.93 101.62% 0.991 1.007 -
WLANB802.11 ac(80M) 5.8G | Bottom side** 0 155 5775 19.00 18.93 101.62% 0.834 0.848 -
Bottom side*** 0 155 5775 19.00 18.93 101.62% 1.010 1.026 -
Bottom side**** 0 155 5775 19.00 18.93 101.62% 0.845 0.859 -

*- repeated at the highest SAR measurement according to the KDB 865664 D01
**- Repeated with Gold device

***- Repeated with Pink device

****_ Repeated with Green device

Note:
reported SAR _ P2(mW) 10(1:'21_01:'1)(dBm)

Sca"ng - measured SAR P1(mW)
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 is the same with that used in standalone transmission, and we used the sum
of 1-g SAR provision in KDB447498D01 to exclude the simultaneous transmitted SAR measurement.
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3.1 Estimated SAR calculation

According to KDB447498 D01v06 — When standalone SAR test exclusion applies to
an antenna that transmits simultaneously with other antennas, the standalone SAR
must be estimated according to following to determine simultaneous transmission
SAR test exclusion:

Max. tune up power (mW) o /f(GHz)

Estimated SAR =
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.

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

e " Max. Max.
No. Conditions Position WLAN Main| WLAN Aux SAR Sum SPLSR
2.4 GHz WLAN Main . >SAR<1.6,
1 +WLAN Aux Bottom side 0.452 0.517 0.969 Not required

5 GHz WLAN MIMO

i " Max. Max.
No. Conditions Position WLAN Main| WLAN Aux SAR Sum SPLSR
5 GHz WLAN Main . Analyzed
2 + WLAN Aux Bottom side 1.187 1.077 2.264 as below

WLAN Main + WLAN Aux

Peak
SAR Coordinates (cm) ssAR | Location Simultaneous
Conditions Position Value (Wikg) Separation | SPLSR | Transmission
(Wkg) 9 | Distance SAR Test
X Yy z (mm)
WLAN Main 1.187 | -0.40 11.50 -0.46
Bottom side 2.264 226.41 0.015 SPLSR<Q'O4’
Not required
WLAN Aux 1.077 | -020 | -11.14 | -0.48
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BT+ 2.4GHz WLAN Main

” - Max.

No. Conditions Position WLAN Main BT SAR Sum SPLSR
3 |24 CHZWLANMain | 5oy cide | 0.452 0.076 0.528 2SAR<16,
+BT Not required

BT+ 5GHz WLAN Main
No Conditions Position WS BT SARSum | SPLSR
’ WLAN Main

5 GHz WLAN Main . >SAR<1.6,
4 +BT Bottom side 1.187 0.076 1.263 Not required

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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4. Instruments List
. Serial Date of last |Date of next
Manufacturer Device Type N o
number calibration | calibration
Dosimetric
SPEAG E-Field EX3DV4 7466 Jul.04,2017 | Jul.03,2018
Probe
System D2450V2 727 Apr.21,2017|Apr.20,2018
SPEAG Validation
Dipole D5GHzV2 1040 Jul.13,2017 | Jul.12,2018
SPEAG  |Pataacquisition e, 547  |Mar.22,2017|Mar.21,2018
Electronics
DASY 52 Calibration | Calibration
SPEAG Software V52.8.8 N/A not required|not required
SPEAG Phantom ELI N/A Callbrat]on Callbratllon
not required|not required
. Network
Agilent Analyzer E5071C [MY46315263|Sep.08,2017|Sep.07,2018
. Dielectric Calibration | Calibration
Agilent Probe Kit 85070E | MY44300677 not required|not required
Agilent Dual-directional 772D |MY52180142|Apr.13,2017|Apr.12,2018
coupler 778D  [MY52180302|Apr.13,2017|Apr.12,2018
: RF Signal
Agilent Generator N5181A |MY50144143|Mar.01,2017|Feb.28,2018
Agilent Power Meter | E4417A |MY52240003|Dec.21,2017|Dec.20,2018
MY52200003|Dec.21,2017|Dec.20,2018
Agilent Power Sensor | E9301H
MY52200004|Dec.21,2017|Dec.20,2018
TECPEL Digital *1nT0z.303A| TP130077 [Mar.17,2017|Mar.16,2018
thermometer B B
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5. Measurements

Date: 2018/1/31
WLAN 802.11b_Body_ Bottom side_CH 6_Main_0mm
Communication System: WLAN 2.45G; Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; 0 = 1.983 S/m; ¢, = 52.842; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.8°C

DASY5 Configuration:
e Probe: EX3DV4 - SN7466; ConvF(7.94, 7.94, 7.94); Calibrated: 2017/7/4;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
e Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.665 W/kg

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

Reference Value = 0 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 0.898 W/kg

SAR(1 g) = 0.450 W/kg; SAR(10 g) = 0.214 W/kg

Maximum value of SAR (measured) = 0.672 W/kg

dB
0

-4.68
-9.36
-14.0%

-18.73

-23.11

0 dB = 0.672 W/kg = -1.72 dBW/kg
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Date: 2018/2/1
WLAN 802.11ac(80M) 5.2G_Body_Bottom side_CH 42_Main_Omm
Communication System: WLAN 5G; Frequency: 5210 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5210 MHz; 0 = 5.135 S/m; ¢, = 49.608; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 21.6°C

DASY5 Configuration:
e Probe: EX3DV4 - SN7466; ConvF(5.2, 5.2, 5.2); Calibrated: 2017/7/4;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
e Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.31 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 0 V/m; Power Drift = 0.10 dB
Peak SAR (extrapolated) = 2.52 W/kg
SAR(1 g) = 0.648 W/kg; SAR(10 g) = 0.210 W/kg
Maximum value of SAR (measured) = 1.27 W/kg
dB

0

-10.00
-20.00
-30.00

-40.00

-50.00

0dB =1.27 W/kg = 1.03 dBW/kg
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Date: 2018/2/2
WLAN 802.11n(40M) 5.3G_Body_Bottom side_CH 54_Main_0mm
Communication System: WLAN 5G; Frequency: 5270 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5270 MHz; 0 = 5.271 S/m; €, = 49.46; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.3°C; Liquid temperature: 21.5°C

DASY5 Configuration:
e Probe: EX3DV4 - SN7466; ConvF(5.1, 5.1, 5.1); Calibrated: 2017/7/4;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
e Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.34 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 0 V/m; Power Drift = 0.10 dB
Peak SAR (extrapolated) = 2.62 W/kg
SAR(1 g) = 0.660 W/kg; SAR(10 g) = 0.213 W/kg
Maximum value of SAR (measured) = 1.32 W/kg
dB

0

-10.00
-20.00
-30.00

-40.00

-50.00

0dB =1.32 W/kg = 1.20 dBW/kg
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Date: 2018/2/2
WLAN 802.11a 5.3G_Body_Bottom side_CH 64_Main_0mm
Communication System: WLAN 5G; Frequency: 5320 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5320 MHz; 0 = 5.328 S/m; €, = 49.342; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 21.8°C

DASY5 Configuration:
e Probe: EX3DV4 - SN7466; ConvF(5.1, 5.1, 5.1); Calibrated: 2017/7/4;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
e Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.25 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 0 V/m; Power Drift = 0.18 dB
Peak SAR (extrapolated) = 2.57 W/kg
SAR(1 g) = 0.668 W/kg; SAR(10 g) = 0.227 W/kg
Maximum value of SAR (measured) = 1.28 W/kg
dB

0

-10.00
-20.00
-30.00

-40.00

-50.00

0dB =1.28 W/kg = 1.07 dBW/kg
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Date: 2018/2/5
WLAN 802.11ac(80M) 5.6G_Body_Bottom side_CH 138_Main_0Omm
Communication System: WLAN 5G; Frequency: 5690 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5690 MHz; o = 5.853 S/m; €, = 48.183; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 21.8°C

DASY5 Configuration:
o Probe: EX3DV4 - SN7466; ConvF(4.27, 4.27, 4.27); Calibrated: 2017/7/4;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn547; Calibrated: 2017/3/22
e Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.40 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 0 V/m; Power Drift = 0.06 dB
Peak SAR (extrapolated) = 4.68 W/kg
SAR(1 g) =1.17 W/kg; SAR(10 g) = 0.393 W/kg
Maximum value of SAR (measured) = 2.27 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-50.00

0 dB =2.27 W/kg = 3.56 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: 2018/2/5
WLAN 802.11n(40M) 5.6G_Body_Bottom side_CH 134_Main_0Omm
Communication System: WLAN 5G; Frequency: 5670 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5670 MHz; o = 5.883 S/m; ¢, = 48.333; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 21.8°C

DASY5 Configuration:
e Probe: EX3DV4 - SN7466; ConvF(4.27, 4.27, 4.27); Calibrated: 2017/7/4;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
e Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.26 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 0 V/m; Power Drift = 0.08 dB
Peak SAR (extrapolated) = 4.57 W/kg
SAR(1 g) =1.16 W/kg; SAR(10 g) = 0.392 W/kg
Maximum value of SAR (measured) = 2.28 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-50.00

0 dB =2.28 W/kg = 3.58 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: 2018/2/6
WLAN 802.11ac(80M) 5.8G_Body_Bottom side_CH 155_Main_Omm
Communication System: WLAN 5G; Frequency: 5775 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5775 MHz; 0 = 6.024 S/m; €, = 48.041; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.7°C

DASY5 Configuration:
o Probe: EX3DV4 - SN7466; ConvF(4.48, 4.48, 4.48); Calibrated: 2017/7/4;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
e Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.81 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 0 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 3.54 W/kg
SAR(1 g) = 0.840 W/kg; SAR(10 g) = 0.265 W/kg
Maximum value of SAR (measured) = 1.73 W/kg
dB

0

-10.00
-20.00
-30.00

-40.00

-50.00

0dB =1.73 W/kg = 2.39 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11b_Body_Bottom side_CH 6_Aux_0mm
Communication System: WLAN 2.45G; Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; 0 = 1.983 S/m; ¢, = 52.842; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.8°C

DASY5 Configuration:
e Probe: EX3DV4 - SN7466; ConvF(7.94, 7.94, 7.94); Calibrated: 2017/7/4;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
e Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.795 W/kg

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

Reference Value = 0 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 1.11 W/kg

SAR(1 g) = 0.516 W/kg; SAR(10 g) = 0.252 W/kg

Maximum value of SAR (measured) = 0.780 W/kg

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

Reference Value = 0 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.917 W/kg

SAR(1 g) = 0.441 W/kg; SAR(10 g) = 0.224 W/kg

Maximum value of SAR (measured) = 0.678 W/kg

dbB
0

-5.06

-10.13

-15.19 *

-20.26

-25.32

0 dB = 0.678 W/kg = -1.69 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: 2018/1/31
Bluetooth(GFSK)_Body Bottom side_CH 78_Aux_0mm
Communication System: Bluetooth; Frequency: 2480 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2480 MHz; 0 = 2.011 S/m; ¢, = 52.728; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.8°C

DASY5 Configuration:
e Probe: EX3DV4 - SN7466; ConvF(7.94, 7.94, 7.94); Calibrated: 2017/7/4;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
e Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.0806 W/kg

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

Reference Value = 0 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 0.113 W/kg

SAR(1 g) = 0.050 W/kg; SAR(10 g) = 0.023 W/kg
Maximum value of SAR (measured) = 0.0779 W/kg

dB
0

-10.00
-20.00 ;Q‘
-30.00

-40.00

-50.00

0 dB =0.0779 W/kg = -11.09 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/2/1
WLAN 802.11ac(80M) 5.2G_Body_Bottom side_CH 42_Aux_0mm
Communication System: WLAN 5G; Frequency: 5210 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5210 MHz; 0 = 5.135 S/m; ¢, = 49.608; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 21.6°C

DASY5 Configuration:
o Probe: EX3DV4 - SN7466; ConvF(5.2, 5.2, 5.2); Calibrated: 2017/7/4;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
e Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.901 W/kg

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

Reference Value = 0 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 1.85 W/kg

SAR(1 g) = 0.470 W/kg; SAR(10 g) = 0.156 W/kg

Maximum value of SAR (measured) = 0.912 W/kg

dB
0

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB =0.912 W/kg = -0.40 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2013/1/19
WLAN 802.11n(40M) 5.3G_Body_Bottom side_CH 54 _Aux_0Omm
Communication System: WLAN 5G; Frequency: 5270 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5270 MHz; 0 = 5.271 S/m; €, = 49.46; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.3°C; Liquid temperature: 21.5°C

DASY5 Configuration:
e Probe: EX3DV4 - SN7466; ConvF(5.1, 5.1, 5.1); Calibrated: 2017/7/4;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
e Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.24 W/kg

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

Reference Value = 0 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 2.57 W/kg

SAR(1 g) = 0.652 W/kg; SAR(10 g) = 0.215 W/kg

Maximum value of SAR (measured) = 1.29 W/kg

dB
0

-10.00

-20.00

-30.00

-40.00

-50.00

0dB =1.29 W/kg = 1.09 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/2/2
WLAN 802.11a 5.3G_Body_Bottom side_CH 52_Aux_0mm
Communication System: WLAN 5G; Frequency: 5260 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5260 MHz; 0 = 5.192 S/m; €, = 49.6; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.3°C; Liquid temperature: 21.5°C

DASY5 Configuration:
e Probe: EX3DV4 - SN7466; ConvF(5.1, 5.1, 5.1); Calibrated: 2017/7/4;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
e Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.04 W/kg

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

Reference Value = 1.972 VV/m; Power Drift = -0.18 dB

Peak SAR (extrapolated) = 2.20 W/kg

SAR(1 g) = 0.564 W/kg; SAR(10 g) = 0.193 W/kg

Maximum value of SAR (measured) = 1.07 W/kg

dB
0

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB =1.07 W/kg = 0.28 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: 2018/2/5
WLAN 802.11ac(80M) 5.6G_Body_Bottom side_CH 138_Aux_0mm
Communication System: WLAN 5G; Frequency: 5690 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5690 MHz; 0 = 5.853 S/m; ¢, = 48.183; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 21.8°C

DASY5 Configuration:
o Probe: EX3DV4 - SN7466; ConvF(4.27, 4.27, 4.27); Calibrated: 2017/7/4;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn547; Calibrated: 2017/3/22
e Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.01 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 0 V/m; Power Drift = 0.13 dB
Peak SAR (extrapolated) = 4.10 W/kg
SAR(1 g) =1.01 W/kg; SAR(10 g) = 0.328 W/kg
Maximum value of SAR (measured) = 2.01 W/kg
dB R

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB =2.01 W/kg = 3.03 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11n(40M) 5.6G_Body_Bottom side_CH 134_Aux_0mm
Communication System: WLAN 5G; Frequency: 5670 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5670 MHz; o = 5.883 S/m; ¢, = 48.333; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 21.8°C

DASY5 Configuration:
e Probe: EX3DV4 - SN7466; ConvF(4.27, 4.27, 4.27); Calibrated: 2017/7/4;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
e Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.14 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 0 V/m; Power Drift = 0.13 dB
Peak SAR (extrapolated) = 4.42 W/kg
SAR(1 g) =1.07 W/kg; SAR(10 g) = 0.347 W/kg
Maximum value of SAR (measured) = 2.15 W/kg
dB =

-10.00

-20.00

-30.00

-40.00

-50.00

0dB =2.15 W/kg = 3.33 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: 2018/2/6
WLAN 802.11ac(80M) 5.8G_Body_Bottom side_CH 155_Aux_0mm
Communication System: WLAN 5G; Frequency: 5775 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5775 MHz; 0 = 6.024 S/m; €, = 48.041; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.7°C

DASY5 Configuration:
o Probe: EX3DV4 - SN7466; ConvF(4.48, 4.48, 4.48); Calibrated: 2017/7/4;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
e Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.07 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 0 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 4.19 W/kg
SAR(1 g) =1.02 W/kg; SAR(10 g) = 0.337 W/kg
Maximum value of SAR (measured) = 2.04 W/kg
dB -

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB =2.04 W/kg = 3.09 dBW/kg

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

Date: 2018/1/31
Dipole 2450 MHz_SN:727
Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; 0 = 1.999 S/m; ¢, = 52.778; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.8°C

DASY5 Configuration:

o Probe: EX3DV4 - SN7466; ConvF(7.94, 7.94, 7.94); Calibrated: 2017/7/4;

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

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW)/Area Scan (61x91x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 20.6 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 100.8 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 26.5 W/kg
SAR(1 g) =12.8 W/kg; SAR(10 g) = 5.89 W/kg
Maximum value of SAR (measured) = 19.6 W/kg
dB

-4.46
-8.92

-13.37

-17.83

-22.29

0 dB =19.6 W/kg = 12.92 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/2/1
Dipole 5200 MHz_SN:1040
Communication System: CW; Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 5.121 S/m; €, = 49.587; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 21.6°C

DASY5 Configuration:

o Probe: EX3DV4 - SN7466; ConvF(5.2, 5.2, 5.2); Calibrated: 2017/7/4;

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

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Body

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

Conflguratloanln 100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 15.5 W/kg

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

Reference Value = 57.53 VV/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 29.1 W/kg

SAR(1 g) =7.36 W/kg; SAR(10 g) = 2.06 W/kg

Maximum value of SAR (measured) = 14.8 W/kg

dB
0

-8.02
-16.04
-24.0%

-32.07

-40.09

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

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/2/2
Dipole 5300 MHz_SN:1040
Communication System: CW; Frequency: 5300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; o = 5.263 S/m; €, = 49.371; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.3°C; Liquid temperature: 21.5°C

DASY5 Configuration:

o Probe: EX3DV4 - SN7466; ConvF(5.1, 5.1, 5.1); Calibrated: 2017/7/4;

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

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Body

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

Conflguratloanln 100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 16.4 W/kg

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

Reference Value = 56.18 VV/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 32.2 W/kg

SAR(1 g) =7.46 W/kg; SAR(10 g) = 2.1 W/kg

Maximum value of SAR (measured) = 15.2 W/kg

dB
0

-9.21
-18.42
-27.63

-36.84

-46.0%

0 dB =15.2 W/kg = 11.83 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/2/5
Dipole 5600 MHz_SN:1040
Communication System: CW; Frequency: 5600 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; o = 5.737 S/m; €, = 48.521; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 21.8°C

DASY5 Configuration:

o Probe: EX3DV4 - SN7466; ConvF(4.27, 4.27, 4.27); Calibrated: 2017/7/4;

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

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Body

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

Conflguratloanln 100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 18.1 W/kg

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

Reference Value = 59.56 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 35.8 W/kg

SAR(1 g) = 8.14 W/kg; SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 17.5 W/kg

dB
0

-10.00
-20.00
-30.00

-40.00

-50.00

0dB =17.5 W/kg = 12.44 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: 2018/2/6
Dipole 5800 MHz_SN:1040
Communication System: CW; Frequency: 5800 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5800 MHz; 0 = 6.004 S/m; ¢, = 48.006; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.7°C

DASY5 Configuration:

o Probe: EX3DV4 - SN7466; ConvF(4.48, 4.48, 4.48); Calibrated: 2017/7/4;

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

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 17.0 W/kg

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

Reference Value = 55.03 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 34.8 W/kg

SAR(1 g) =7.65 W/kg; SAR(10 g) = 2.14 W/kg

Maximum value of SAR (measured) = 16.1 W/kg

dB
0

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB =16.1 W/kg = 12.07 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
BRI I B R ERREEY BRI IR U100 « BB AR R S U PR P A -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 0000000 ONM 0000000000MDOOMM and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at 000 @DO0MO0 ODM 000MO000 00ODM 0 Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.

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

e MR HLFF 2P | 1(8862) 2299 3279 f (886 2) 2298 0488 www.tw.sgs.com
Member of SGS Group



Report No. : E5/2018/10025
Page: 61 of 103

7. DAE & Probe Calibration Certificate
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Glossary

DAE data acquisitton electroncs

Connector angle  Information used in DASY system 1o allgn probe sansar X 1o the robal

coardinate system

Methads Applied and Interpretation of Parameters
v DC Voltage Measurement: Calibration Faclar assessed for use in DASY system by
comparison with a callbrated nstrument raczabie 1o naltonal standards, The figure given
carresponds 10 the full scale range of the volimeater In the resgectve ranga.
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*  Comimon mode sensitivity, Ifluence ol a pasiive or negative common moede voltags o
the differantial ineasurement.

» Ohannel separation; Intluence of a voltage on the nelghbor channals not subject 1o an
nput valtage

« AD Converler Values willy inputs shorted, Values an tha intemal AD converter
corresponding lo zero Inpul voltage

« (nput Offset Measurement, Oulput voltage and statstical results ovara large number of
7ero valtage measuremenis

v Inpul Offset Currant Typlcal value far information; Maximum cnannal mput ofiset
cuirant, not conzidering the nput resistance

* Inpur resistance: Typical value for intormation: DAE mput resistance at the connector,
during intermal auto-zaraing and during measuremant.

« Low Battary Alarm Vollage: Typical value for Information. Betow Ihis voliage, 2 batiery
alarm signal = genesaled,

»  Power consumption: Typical value tor information, Supply currents In varous operating
modes.
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DC Voltage Measurement
AJD - Canvenar Resolution nomiral
High Rarge IL36 oy Wilmmge = (100 <3000y
Low Fangs: "Wsb = Biny Wl fange = Vot 3V
DASY measuiEmen| Qaranaiae. Auln Za0 Tane 3 sec Measurng limm: 3 suc
Calibration Faclars X ¥ F 4
High Bangs 403908 | Q02% (heit) | S0EB.084 4 0.02% (h=2) | 402 73D = 0.023: (§=2|
Low Range = 195346 + 1 60%, (k=2) | Y,90455 = 1 S0F= (k=8| | 3.86243 = 1.50% (W=8|

Connector Angle
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Appendix (Additlonal assessments oulside the scope of SCS0108)
1, DC Voltage Linearity

High Range Reading (LV) Difference (UV) Error (%)
ChannelX 4 Input 200031 23 050 .00
Channel X+ Input 20005 64 2.0 wo
Channel X ~Input FUI0HT 404 002
Chennel Y+ Input 20000860 1,02 ota
Cheanal ¥ + Input 20003 30 ~303 o
Charmne] ¥ ~nput 2000014 RE? nol
Chanwl 2 = Input 200030.21 -0.96 a0
Channal 2 = Input F003 1Y 021 000
Chamet T = Wiput 2000514 o.m £.00
Loe Range Aeading (uY) Difference (LY) Error {%)
Cnannet X = npaiy 2000.02 -068 .00
Channal X + gt 0018 0 56 a1
Channel X - put 20036 oo 400
Channe ¥ + Input 200010 006 0,00
Channs! ¥ + Input 195 83 040 N30
Ciannel Y = lisprust 200.77 i Q.7 Q.35
Channol 2 = Input 200049 028 o0
Channel Z » Ihput 198 62 1.00 050
Channel Z =~ Input 201 46 -1,37 068
2. Common mode sensitivity
DABY meaesuremenl paramaters. Aulo Zeso Time: 3 sec: Maasieirg time: 8 sec
Comman made Wigh Renge Low Range
Input Voitage (mV) Avarage Aeading (1V) Average Reading (yV)
Channw X 200 - 08 .00
- W .20 X

Channwl ¥ 200 L7 43

oy 037 a4y
Channel 2 00 207 433

= 200 T &7 AP

3. Channel separation

DASY measdaman! aravwen. A Zou Tioe 2 sec Meesurag ime § sec
input Voitage |/mY) | Channel X (V) | Channal ¥ (uV) Channet Z (V)|
Channel X 200 265 2,00
Chamnel ¥ 200 10.58 = 380
Chamwwl 2 200 458 7.
Garilinata Na: DA B47 Mart ¥ Fege A atE
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4, AD-Converter Values with Inputs shorted
DASY Measirament gamimulars Aulo Zerp Tame: 3 56 Maasuning Him Jsec
High Range (LSB) Low Hange (L&8) ‘
Channel X 16364 15982 ;
Crannod ¥ 15478 = x
| Craonel Z \ore L] |
5, Input Offset Measurement
DASY measurenien! parametars: AMte 2Zem Time: 3 soc; Measunng Bmes 3 566
Ingadl 10ML)
Average (pV) min, Ofsar (V) | max. Offtser (V) e I‘)::jum
Channe! X 054 t1a |  oze 3t
Channal ¥ 103 243 021 032
Channl -1 5% 2351 aed a3
B, Input Offset Current
Nisvinal Ihpu) cvcuitry chlbel carrenl an ull channals: <2S1A
7. Inpul Resistance [Typical yawes lornfomsticn)
Zoraing (kOkm) Measuring (MOhm)
Channz!l X 200 200
Channal ¥ 200 200
| Channsi 2 20 200
8. Low Battery Alarm Vollage (Tymicel values for inksrmation)
Typical values Alarm Leved (VOC)
Suppty (+ Vee) 7B
Supply (- Vet) 7.6
9. Power Cansumption (Tywicsi valuse for wdsemalion) s
Typical values Swilehod oft [mA) | Stand by [mA) | Tronamitting (mA]
Supply (+ Vac) “o0.m | -E +14
[ ) { B "
Comtcast Na! DAEALLY Nari Page S0l
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Calibration Laboratory of
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| St EXSOVE = SNT4BE
|
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4k O tave teony © 1ot shosont] Loty sty mvbextmen| lrponaiuo 22 = 310 @ iy < 7%

Zakhcteo Equaatent wses (MSTE ol s catation)

| Priwsary St [7] e | ol oute (cettinate Mo Scheeuied C
| Power matnr SRt S 1047 TR DA-AN-1T (M 2TIG624RE622) Lpr 18
) Priser sarany WRP-29 N 10324 DA 17 [No 217 .k‘.‘u;\_ Apr 15
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Caflbratlon Laboratory of Py /:2.\\ s * K
Sehmid & Parinae %’é 4 \ © Sevics susse Sdtalonnge
Enginesring AG e L ) g Serddo svizzie 3 laralura
Zasghauateieng 43 084 Bty Bwtamlie= .4,(?}‘,“#- \w, Fuins Calhrmmos Senvine
"] Ly s Sovesic Brieh (RAS) Actmmditstion 8o - SCS 0108
Ths Swiss Accradilation Skrvice & ank of he Mgnulmics Lo e EA
ag, N the ar
Glossary:
TSL kszue skrllaling fquie
NOBMx .7 sensfvity n Fee space
ConvF sarstiity 11 TSL ) NCRMY,Y.Z
pecp diade compression paint
CF cres| factor (Vrty cyclel of the RF signal
ABCD MOISHON depencsn) TinsszEvn paramessrs
Palprization ¢ wrodation armund oiobe axis
Palesization 3 # rolation aroung an ea thal iz 9 ne olane normel (o pobe ass (al marsurement centor],
(& k=018 norma e pmbe axis
Connecisr Angia wifoamalion used in DASY system 1 3100 0obe 521500 X 10 INS 1OLar O0OraIrate: &yt

Calibration is Perforimed According to the Following Standards:

&) [EEE Std 152682011 "IEEE Recommendas Praciics for Determming the Peak Spalia-Averngec Spocilic
Absceplion Rate (SAR] inihe Human Head from Wislass Communiatons Uevices: Messsurement
Tochniquee”, Jne 2013
EC 52091, © "M i for e nenl of Spacific Ab Uon Rate (SAR) Irom hand-
neld 8nd Lody-mouniad dedees Lead next 1o the ear (frequancy range of 100 Wz 1o 8 GHz) July 20168
g} ECE2209-2, Procudute 1o detsrmine (be Spocific Avsoqpiion Rats (SAR) for wrelass communicahon devoas

ugnd in clisa praximiy to the humran tody (fresoency range of 30 MHe 10 § GhHz)" Mach 20190
J) KDB 385864, "SAR Measuremant Requiramants for 100 MMz te 6 GHT

Methods Applled and Interpretation of Paramaters:

s NORMy .5 Assessed i E-fakl polarzation § =0 (f =< 300 MHz in TEM-call, [> 1800 MHz R22 waveguide)
NORMxy,z are andy inlarmediale vaiuse, (€, he uncaranbes of NORME Y = dops not atfect the E fisd
dncertanty nside TSL (ses bolow Canvi).

o NORIATN ¥z = NQRMy, p = T hequancy: response [see Fraquenty Fesponse Chart) Thls Iineamzatan s
yiplementsd n DASY4 software versons later than 4.2 The uncestainty of e freguency reaponsg s Holicisd
n Ui staled utcerianty of Conve

s OCPxy.= DCP se numedcal inaenzaten parameisrs assassed baged on thé data of power swesp with CW
sgnal (o uncerenly recuired). DOP does nal degend on reguancy nor media

o PAR: PAR s the Prak 1o Average Rafio that is not casbrated biat datarmmied based an (e ssyi)
charactaristics

o Anyz Boya Ox .z Dyt VRx 2 A B C, D are numenical [inaarzapan paramelnrs ssesssed Baset an
Ihe date of power sweep far specific moduation signal The Lews iy ol d on Moguency nor
miedin. V3 is the mar v calllestinn mnge expressed 51 RMS voltaps sviose e dode

o  ConvE and Bourddary ENact Parametars: Assessaa o fat phankem using E-6aXl (of Témparstre Transier
Standard i [ < 800 MH2) and nside b using analytical Feld distribulions basaa dn power
measurements foc £ > U0 MHZ The same 3atups are usod for of tha par sppied Tor
Beaindiry compansatian [aipha. tepeh) of wisch bpical uncersinty values ere given These parmelers o
asid in DASYH sottweee to Improve pobe noctracy Cose %) Uie bowncary, The sansivity in T5L coresponds
0 NORMu.y.x * ConvF whereby the uncarainty torrasponds (o (hut given kar Cony= A hequency depsnden
Coe s i i DASY vesrsion 4.4 sid Wgnar which allows oxtending the validity from £50 M-z to £ 100
Mrie

= Spheuical oropy (20 dbwation from fsolrooy): ih @ Thid of low grackants reataen Lsing 3 Bal phamcor
Exposat by 4 pMch Genna

o Sensar Offsw, The 3ansor offsel corespands o me afsel of virsl measuremanm centar from 1he praba o
Loy obe ace]. No tcleancs requred

o Connagtor Angte: The angle € 3ssasssd Lsing the miomudicn caited by determining the NORMy (o
uncertainty requirad),

e

o
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EX300 — SNT466 July 4, 2097

Probe EX3DV4

SN:7466

Manufactured:  October 25, 2016
Calibrated: July 4, 2017

Calibrated for DASY/EASY Systems

(Mote: non-compedible with DASY2 systeml)

Cartificate Mo: EX3-T466_Jull¥ Fage 5ot 11
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EX30Va- SH-Fafiti July 4, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7466

Basic Calibration Parameters

B Sensar X 1 Sensor T I Bensor £ Une (=)
horn ump.rf-n]‘? | 0.4 | 0.40 | ] + 0.1 %
OGP v | 567 [ 0.3 wLT l =1

Modulation Calibration Parameters _
[ Cammunication Systerm Mame A B c o VR Unc™
l | ue | vy di | mv | e=m)
0 |ow x| _on oo 0| Dod | WEE | si0% |
¥ | oo 00 10 486
[z ] oo [ 10 1304

The reported uncertainty of measurement is stated as the standand uncerainty of measuremeant
musltipled by the coverage factor k=2, which for a normal distribufion corresponds to & coverage
propabdlity of approcimately 5%,

A Tha pneassisties of Mem XY 2 do moi alfec ihe E-fald uncarsingy inside TEL [sea Pages 5 and 6]

* umarical lFoarmaiion paramedar; unoeningy mof requined

" Lincaasinly b okl el using P i daviation Som e responss applying reolangalar devibution and is mvpressed for th squas of the
Tl walise

Comtificater Moz EX3-T486_JulT Page 4 of 11
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EXA0NVA - S T466 uby A, 21T

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7466

Calibration Parameter Determined in Head Tissue Simulating Media

tom | ey’ | Gy | comex |coney | conez | monat | T |
B35 415 .90 W0 | 120 | 020 | oe0 | 0B | 2120%
a0d 2.5 097 iR $.495 .95 042 0.04 +12.0%
1750 a1 137 B84 aa4 884 | 034 | o080 | :120%
1800 40.0 1.40 B.52 852 85 | 035 | 080 | $120%
2000 40.0 140 847 BAT 047 | 035 | 080 | +120%
2450 3.2 1.80 TE 7.81 TA1_ | 035 | 088 | +120%

| zea0 | a0 196 ves | vss | v | os | wes | sqzow
5200 .0 4 5 581 581 B | 038 | 180 | +131%
5300 359 4,76 5.56 E.58 BAG | 035 | 180 | +134%
5500 355 B.07 4.88 4.58 438 | 040 | 180 | 131%

| san0 353 5.37 5.7 517 517 | o#40 | 180 | £134%

*Frmmmammm:mHmwmnmrﬂummmﬂmm dulmmmhmn* 50 WHz The
uncerzishy is me FES of the Coref™ uncertainly o) callestion Pagquency amd Be Fraguency vabdly
b 300 WHE 152 10, zﬁ.umwmmryﬁmﬁmm 0, 84, 128, 1#wmmm Mﬁ%m

wﬂ'mhmﬁdmtﬂﬂﬂt

" AL oquencies bakne 3 GHa, S validity of Ese parn iens (o and €} con be rakaod i = 10% T iquid compensation foamla s applied
muomared SAR wolues, M freqeenciee stow 3 GHE, Se validiy of Bssua p (eond o] & ot 5. The by b The RES of
he Com unoarsing for indaied larget Hssun

% fiphwUngth ar il BPEAT nits o th dut ko the bowndary afiect aber compensation is
m;umm:mmrmm:lmmm!muwhmnmmnmwwmmmﬂhmin
ciam ster o 19 boundary,
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EXIINE- HNTAGE Judy &, AT

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7466

Calibration Parameter Determined in Body Tissue Simulating Media

T M‘ ﬂm{;u;m}c@m,r Comuf % | ComF ¥ | ComF Z ME“ E_
B35 652 0.87 1024 10,24 10,24 038 086 £ 12,0 %
200 550 1.05 10.06 10,08 10,06 034 1 120 %
178D 53.4 149 852 462 862 30 087 £12.0 %

1800 533 152 £14 814 814 | 034 | 06t | £120%
2000 53.3 152 B.30 230 830 | 033 | oBd | =120%
2450 52.7 195 T84 T4 7.84 .28 110 =120 %
2600 52.5 216 T 766 7.66 027 116 3120 %
5200 48,0 530 630 530 520 | 040 | 180 | #131% |
5300 488 42 5.10 510 510 | 040 | 490 | s434%
5600 A8.5 577 47 437 427 | osn | 190 | s131%

| Se0n 43.2 .00 4448 448 448 0.50 1.90 131 %
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mmw::ma&ummmmhcm#mmmm:ﬂhmmlwmﬂ-u jdctiwaly. Abene 5 QHE gy
vabtity can be sxtanced 1 & 110 MHe.

¥ B frequencies balow 3 G, tha validty of isue paamelon (e ond #) con be refosed 4o £ 10% i Bqud compensabon: formutn = apphed ta
memsurnd SAR wlues. At Frisguascing s 3 G He, tha vakdly of tesue dos [0 and o bs: o §%. The by ks 0 RS of
the Com® uncesainky for indcaled farged tssus pararslira, .

P AiphaiThinth am dilimined duing calbmtisn. SPEAG wamants fat the dus b the baundary alsd aar I

abyys leus fran = 15h*ﬁmmbm3ﬂqaﬂhiﬂhwm !-&GHItlwmmIMﬂhlIMmﬂl
iaimebal ke B Sousd oy

Catificata Mo; EX3-T460_Jul T Page & of 11

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

FRZEpYE v - l“’ﬁéﬁm A S5 J/ﬁiff# Fif [ l“’l’iﬂﬁ‘uﬂ"ﬁO« o i%— K fll?,pljw T H’I“ (Wi

This document is issued by the Company subject to its General Conditions of Serwce printed overleaf, available on request or accessible at 000 MOOMO0 ODM 000000000OMIOOMD and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at 000 @DO0MO0 ODM 000MO000 00ODM 0 Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

SGS Taiwan Ltd. | No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/3#7# # 7 % % #74 2 £ Fl % 7 1 § 134 %%
e AR BORGF AP | 1(886 ) 2299 B279 f (886 2) 2298 0488 www.tw.sgs.com
| Member of SGS Group




Report No. : E5/2018/10025
Page: 72 of 103

EX3DV4- SN 7408 iy 4, 2017

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Wavegulde: R22)
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Uncertainty of Frequency Response of E-field: = 8.3% (k=2)
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EX30V4-SN.T465 Jby A, 200

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EXIDVA- SNT486 Juy 4, 2087

Conversion Factor Assessment

=835 MHz WGLS R3 (H_con) 1= 1900 MHz WGLS R22 (M _coené®)
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Deviation from Isotropy in Liquid
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Uncartainty of Spherical Isotropy Assessment: £ 2 8% (k=2)
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EXI0NA- MV July 4, 2047

DASY/EASY - Parameters of Probe; EX3DV4 - SN:T466

Other Probe Parameters

Senaoi Arrangaiment Triargular
Cormector Angle [} o | 33
Mechanical Surface Detection Moda ) enabied
Optical Surface Dedection Made | disabied
Frooe Owerall Langtn ) | 337 mm
Probe Dody Cameier T

| Tip Lengih ] & mm
Tip Diameber 2.5 mm
Froge Tip ko Sensor & Callbration Point T Amm |
Probe Tip to Sensar Y Calibration Paint 1 ram
Friabe Tip 1o Sengar T Cafwation Point 1 mimi
Recemmended Measurement Distance from Suriace 1.4 mim
Caartificabe bo; EX3-T466_Jul T Page 11 cf 11
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8. Uncertainty Budget

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

A (] D e f g h=c*fl/e i=c*gle k

Tolerance/ |Probability . Standard Standard

D Div Val i1 i(1 i, or Veff
Uncertainty |Distributio v IvValue ci (1) ¢i (109) uncertainty |uncertainty v orve

Source of Uncertainty

Measurement system

Probe calibration 6.55% N 1 1 1 1 6.55% 6.55% @
Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% @
Isotropy, Hemispherical 9.60% R V3 1.732 1 1 5.54% 5.54% o
Modulation Response 2.40% R /3 1.732 1 1 1.40% 1.40% oo
Boundary Effect 1.00% R V3 1.732 1 1 0.58% 0.58% o
Linearity 4.70% R V3 1.732 1 1 2.71% 2.71% ©
Detection Limits 1.00% R V3 1.732 1 1 0.58% 0.58% @
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% ®
Response time 0.80% R V3 1.732 1 1 0.46% 0.46% ®
Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% ®
"Z;f:s“;e:fa'l’:;;g’" ) 175%| R 3 1.732 1 1 1.01% 1.01%| =
\(class A evaluat
s;:em bient condition - 300%| R V3 1.732 1 1 1.73% 1.73%| =
f{ez:‘c';‘:r'i”t conditions - 300%| R V3 1.732 1 1 1.73% 1.73%| =
;L";Zﬁi‘;:"?:;:ic ions 040%| R V3 1.732 1 1 0.23% 023%|
rper;’s:;f; gf;::gn\:lfr:eu 290%| R V3 1732 1 1 1.67% 167%| =
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% M1
Device Holder Uncertainty 3.60% N 1 1 1 1 3.60% 3.60% M1
Drift of output power 5.00% R V3 1.732 1 1 2.89% 2.89% ®
Phantom and Setup
Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% @
Liquid permittivity (mea.) 1.36% N 1 1 0.64 0.43 0.87% 0.58% M
Liquid Conductivity (mea.) 3.36% N 1 1 0.6 0.49 2.02% 1.65% M
S:gﬁ;ifvsmdard RSS 11.92% 11.84%

1 0,
Expant uncertainty (95% 23.84% 23.67%

confidence interval), K=2
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Measurement Uncertainty evaluation template for DUT SAR test (0.3-3G)

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

Tolerance/ |Probability ' Standard Standard

Uncertainty |Distributio Div Div Value |ci (19) ¢i (109) uncertainty |uncertainty vi. or Veff

Source of Uncertainty

Measurement system

Probe calibration 6.00% N 1 1 1 1 6.00% 6.00% o0
Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% 0
Isotropy, Hemispherical 9.60% R V3 1.732 1 1 5.54% 5.54% ©
Modulation Response 2.40% R V3 1.732 1 1 1.40% 1.40% 00
Boundary Effect 1.00% R V3 1.732 1 1 0.58% 0.58% o
Linearity 4.70% R V3 1.732 1 1 2.711% 2.71% S
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% o
Response time 0.80% R V3 1.732 1 1 0.46% 0.46% S
Integration Time 2.60% R V'3 1.732 1 1 1.50% 1.50% oo
"Z;:a:s”;egea'l’;;;g; ) 175%| R /3 1.732 1 1 1.01% 1.01%|
\(class A evaluati
E:i:;mb'e”‘ condition - 300% R /3 1.732 1 1 1.73% 1.73%| oo
2;:;32:;”‘ conditions - 300% R /3 1.732 1 1 1.73% 1.73%| oo
“P/L‘;bhzgicgl“:’:;rﬁctions 040%| R /3 1.732 1 1 0.23% 0.23%| oo
f;’:g:;f;gf::}':gé’:’ge" 290%| R /3 1.732 1 1 1.67% 167%| oo
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% S
Test Sample related
Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90% M1
Device Holder Uncertainty 3.60% N 1 1 1 1 3.60% 3.60% M1
Drift of output power 5.00% R V3 1.732 1 1 2.89% 2.89% S
Phantom and Setup
Phantom Uncertainty 4.00% R /3 1.732 1 1 2.31% 2.31% o
Liquid permittivity (mea.) 0.24% N 1 1 0.64 0.43 0.15% 0.10% M
Liquid Conductivity (mea.) 2.51% N 1 1 0.6 0.49 1.51% 1.23% M
S:C";:’t'a”iifvsmdard RSS 11.52% 11.47%

1 0,
Expant uncertainty (95% 23.04% 22.95%

confidence interval), K=2
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9. Phantom Description

Schmid & Partner Enginesring AG s p e a q

Zeughausstrasse 43, BO0 Zunch, Switzerland
Phaone +41 44 245 5700, Fax +41 44 245 9779
info@spaag com, RUphwaww. Speag.com

Certificate of Conformity / First Article Inspection

ltem Owal Flat Phantom ELI 5.0
Type No QD OVA DO2 A
Series No 1108 and higher
Manufacturer Untersee Composites
Knebelstrasge 8, CH-8268 Mannenbach, Switzerand

Tests
Complete tests were made on the prototype units QD OVA 001 A, pre-series units QD OWA 001 B as
well as on some series units QD OVA 001 B. Some tests are made on all series units QD OVA 002 A,

Test Requirement Details Units tested
Shape Intemal dimensions, depth and | Bottom elliptical 600 x 400 Prototypes
5agging are compatible with mm, Depth 190 mm,
standards dimension compliant with [1]
for f = 375 MH=z
Material thickness | Bottom: dimension compliant with all
2.0mm +/- 0.2mm [3] for f = 500 MHz
Material rel. permittivity 2 — 5, rel. permittivity 3.5 +i- 0.5 Material
parameters loss tangent = 0.05, atf= & logs tangent = 0.05 samples
GH=z
Material Compatibility with tissue Compatible with SPEAG Phantoms,
resistivity simulating liquids . liquids. ** Material
sample
Sagging Sagging of the flat section in within tolerance for filling Prototypes,
tolzrance when filled with height up to 155 mm samples
tissue simulating liquid.
**  Mote: Compatibility restrictions apply certain liquid components mentioned in the standard,

containing e.g. DGBE, DGMHE or Triton X-100. Observe technical note on material compatibility.

Standards

[1] OET Bulletin 65, Supplement C, “Evaluating Compliance with FCC Guidelines for Human Exposure
to Radiofrequency Electromagnetic Fields”, Edition 01-01

[2] IEEE 1528-2003, *Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques, December 2003

[3] IEC 62209-1 &d1.0, “Human exposurs to radio frequency fields from hand-held and body-mounted
wireless communication devices - Human models, instrumentation, and procedures - Part 1:
Procedure to determine the specific absorption rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", 2005-02-18

[4] IEC 62209-2 &d1.0, “Human exposurs to radio frequency fields from hand-held and body-mounted
wireless communication devices - Human models, instrumentation, and procedures - Part 2:
Procedure to determine the specific absorption rate (SAR) for wireless communication devices used
in close proximity to the human body (frequency range of 30 MHz to & GHz)", 2010-03-30

Conformity
Baszed on the sample tests above, we certify that this item is in compliance with the uncertainty
requirements of body-worn SAR measurements and system performance checks as specified in [1 — 4]

and further standards.
Date 25.7.2011 speag

Senmi |-nur§‘n naering&d J
Zough g €3, EcMc Sl
Signature / Stamp bramata aqHsaran AEos m

info@sprog com, hrpitew saaig cem

DocMo B81-QDOVAODOZA-A Page 1{1)
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10. System Validation from Original Equipment Supplier

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accreditad by the Swiss Accreditation S=mvica (SAS)
The Swiss Accreditation Servies is one of the signatories to the EA
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ooy, B vanrad Wbl
NN S
S
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fre =l Servizlo svizzero di taratura
G S S .
/"’/I’T\\\"\ Swiss Calibration Service
gt

Accreditation No.: SCS 0108
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Client

SGS -TW (Auden)

Cerfificate No: D2450V2-727 Apri17

CALIBRATION CERTIFICATE
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Calibeation czle
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D2450V2 - SN: 727

QA CAL-05.v9

Calloration procedure for dipole validation kits above 700 MHz

April 21, 2017
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Calibration Laboratory of & \;‘_j// g = Kaiitciond
Schmid & Partner ﬁ& Service sulsse d'étalonnnge
3 3 (o4 B

Engineering AG bt Servizio svizzero di tarstura
Teughausstrasse 43, 8004 Zurich, Switzerland ’, ,’(/'\}\y“" S swisa Camiration Service
ACCresta by e Swigs Acoredilatian Service (SAS) Accreditlon No.: SCS 0108
The Swiss Accraditation Borviea is one of the signatories to the EA
Multilateral Ag; lar the gnitien of L cerlificates
Glossary;
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORM x.,y,z
N/A not applicable or net measured

Calibration is Performed According to the Following Standards:

a) |EEE S1d 1528-2013, "IEEE Recommended Practice lor Determining the Peak Spatial-
Averaged Specific Absarption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

c) |EC 62209-2, "Procedure 1o determine the Speciflc Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human bady (frequency range of 30
MHz to 6 GHz)®, March 2010

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

Additional Documentation:
a) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Condilions: Furthet details are avallable from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

+ Antenna Parameters with TSL: The dipole 1s mounted with the spacer to pesition its feed
point exactly below the center marking of the ilat phantom section, with the arms aoriented
parallel to the body axis.

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

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

« SAA measured: SAR measured al the stated antenna input power.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds 10 a coverage
probability of approximately 95%.
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Measurement Conditions
DASY sysiem configuration, as far as not given on page 1.

DASY Version DASYS V52.10.0

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm wilh Spacer

Zoom Scan Resolution dw, dy, dz =5 mm

Frequency 2450 MHz = 1 MHz
Head TSL parameters

The tollowing parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 39.2 1.80 mheo/m

Measured Head TSL parameters (22.020.8)°C ATT 6% 1.87 mhoim = 6 %

Head TSL temperature change during test <0.5°C — -—
SAR result with Head TSL

SAR averaged over 1 cm? (1 g} of Head TSL Condition

SAR measured 250 mW inpul power 13.4 Wikg

SAR for nominal Head TSL parameters normalized to AW 52,2 Wikg £ 17.0 % (k=2)

SAR averaged over 10 cm™ (10 g) of Head TSL condition

SAR measurad 250 mW input power 6,18 Wikg

SAR for nominal Head TSL parameters nomalized to TW 24.3 Wikg = 16.5 % (k=2)
Body TSL parameters

The following paramaters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Body TSL parameters 22.0°C 52.7 1.95 mho/m

Measured Body TSL parameters (22.0£0.2) °C 525+ 6% 2.03 mhaim + 6 %

Body TSL temperature change during test <0.5°C - —
SAR result with Body TSL

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

SAR measured 250 mW input power 12,9 Wikg

SAR for nominal Body TSL parameters nommalized to 1TW 50.6 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 6.01 Wikg

SAR for nominal Body TSL parameters normalized to TW 23.8 Wikg + 16.5 % (k=2)
Centificata No: D2450V2-727_Ap17 Page 3oi B
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 56,304 2.1
Return Loss - 24.0 dB

Antenna Parameters with Body TSL

Impedancs, transfermed to feed point 51102 +4.1j0

Return Loss -27.5dB

General Antenna Parameters and Design

Electrical Delay {ons dirsction) | 1,148 ns

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

The dipole is made of standard semirgid coaxial cable. The center conductor of the feeding line Is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according 1o the position as explained in the
“Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is stil
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on January 08, 2003
Cenificate Mo: D2450V2-T27_Apri7 Page 4of 8
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DASYS5 Validation Report for Head TSL

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

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

Medium parameters used: = 2450 MHz; 6 = 1.87 S/m; & = 37.7; p = 1000 kg/m?
Phantom section: Flat Section

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

DASYS52 Configuration:
s Probe: EX3DV4 - SN7349; ConvF(7.72, 7.72, 7,72); Calibrated: 31.12.2016;
«  Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 28.03.2017
« Phantom: Flat Phantom 3.0 (front); Type: QD 000 P50 AA; Serial: 1001
«  DASYS52352,10.0(1442); SEMCAD X 14.6.1((7413)

Report No. : E5/2018/10025
Page: 84 of 103

Date: 21.04.2017

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0):

Measurement grid: dx=5mni, dy=5Smun, dz=5mm
Reference Value = 109.8 V/m; Power Drift = -0.06 dB
Peak SAR (extrapolated) = 27.3 W/kg

SAR(] g) = 13.4 W/kg; SAR(10 g) = 6.18 W/kg
Maximum value of SAR (measured) = 21.1 W/kg

-5.00

-10.00
-15.00
-20.00

-25.00

0dB =21.1 W/ke = 13.24 dBW/ke
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Impedance Measurement Plot for Head TSL

28 Apr 2017 11846129

EHI su4 iU Fs 13156,330 6 24152 ¢ 137.41 pH 2 450,000 988 MHz
v

.

e

ca 1

fvg

16 9
ild
CH2 S11  Loe S5dB/REF =20 8  4:-24.045d8 2 450.000 890 Mz
[
— ! .
ca — I p—
" \\\_ . ’ . _’,.f" |
s - |
4
¥ N—
e | A + 4 3 ! : { 1 4
Hid T T T T T * T = 1
START 2 25@.000 208 MH= ' : STOP 2 £506,000 200 M=
Certiticate No: D2450V2-727_Apri7 Pagebof8

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.

FRZEDYE |V 14 f,i’:ﬁ‘ﬂii'f!ii"’vﬁﬁﬂn:i's;'/a‘ifﬁ#uf’.@ ’ [ﬁJUi'jl“"fifﬁ#fl'@ W?{% o k¥ [*'f REh }il?iﬁ‘l?‘}‘f' N 'r‘iﬂl'}? i -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 0000000 ONM 0000000000MDOOMM and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at 000 @DO0MO0 ODM 000MO000 00ODM 0 Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The

Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot

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

SGS Taiwan Ltd. | No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/37# # 7 % % #74* 2 ¥ F % 7 1§ 134 55
e MR HLFF 2P | 1(8862) 2299 3279 f (886 2) 2298 0488 www.tw.sgs.com

Member of SGS Group




Report No. : E5/2018/10025
Page: 86 of 103

DASYS Validation Report for Body TSL

Date: 21.04.2017
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 727

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

Medium parameters used: f= 2450 MHz; o = 2.03 S/m: & = 52.5; p = 1000 kg/m’
Phantom section; Flat Section

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

DASYS52 Configuration:
«  Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79): Calibrated: 31.12.2016;
v Sensor-Surface: | 4mm (Mechanical Surface Delection)
» FHlectronics: DAE4 Sn601; Calibrated: 28.03.2017
» Phantom: Flat Phantom 5.0 (back): Type: QD 000 P50 AA; Serial: 1002

= DASYS52 52, 10.001442); SEMCAD X 14.6.10(7413)

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

Reference Value = 105.0 V/m; Power Dnft = -0.01 dB

Peak SAR (extrapolated) = 25.4 W/kg

SAR(I g) = 12.9 W/kg; SAR(10 g) = 6.01 W/kg

Maximum value of SAR (measured) = 20,0 Wikg

(=%
“m

-5.00
-10.00
-15.00

-20.00

-25.00

0 dB =20.0 Wikg = 13.01 dBW/kg
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Impedance Measurement Plot for Body TSL

21 Apr 2017 1134515
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Calibration Laboratory of A
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Schmld & Partner % ( 4 g Service suisse d atalonnage

Engineering AG s \s 1 Survizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerand {""J.ﬁ\; “Q_}: J S Swiss Callbration Service
Ascruditod by he Swies Accreditalion Sandce (SAS] Accraditation No,, SCS 0108
The Swiss Accreditalion Service is one of the slgnatoriss 1o the EA
Muln Agr for the L] of |
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x.y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recemmended Practice for Determining the Peak Spatial-
Averaged Spacific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremen! Techniques®, June 2013

b) IEC 62208-1, “Measurement procedure tor the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used nex! o the aar (Irequancy range of
300 MHz ta 6 GHz)", July 2016

c) IEC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) tor wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

« Feed Point Impedance and Retirn Loss: These paramelers are measured with the dipole
positioned under the liquid filled phantom. The Impedance stated is transformed from the
measuremant at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncettainty required.

» Electrical Delay: One-way delay between the SMA conneclor and the anlenna feed paint.
No uncertainty required.

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

» SARA normalized: SAR as measured, normalized to an input power ot 1 W at the antenna
connector

« SAR for nominal TSL parameters: The measured TSL paramelers are used o calculate the
nominal SAR result,

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

Ceartificats No) DSGHzVZ-1080 Jut? Page 2 0l 16

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.
ARV T S A SRR AR ISR P00 A R S I b -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 0000000 ONM 0000000000MDOOMM and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at 000 @DO0MO0 OO 0000000 000D O Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

SGS Taiwan Ltd. | No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/3#7# # 7 % % #74 2 £ Fl % 7 1 § 134 %%

e MR HLFF 2P | 1(8862) 2299 3279 f (886 2) 2298 0488 www.tw.sgs.com
| Member of SGS Group




Report No. : E5/2018/10025
Page: 90 of 103

Measurement Conditions
DASY system configuration, as far as not given on page 1

DASY Version DASYS V52.10.0
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)

5200 MHz £ 1 MHz
5300 MHz = 1 MHz
Frequency 5500 MHz = 1 MHz
5600 MHz + 1 MHz
5800 MHz = 1 MHz

Head TSL parameters at 5200 MHz
The following parameters and calculations ware applied

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 36.0 4.66 mho/m

Measured Head TSL parameters (22.0+0.2)"C 36.3+6% 4.51 mho/m 6 %

Head TSL temperature change during test <05°C
SAR result with Head TSL at 5200 MHz

SAR averaged over 1 cm? (1 g) of Head TSL Condition

SAR measured 100 mW input power 7.95 Wikg

SAR for nominal Head TSL parameters normalized to 1W 79.6 Wkg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 2.28 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.8 W/kg = 19.5 % (k=2)
Certificate No: D5GHzV2-1040_Jul17 Page 3 of 18
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Head TSL parameters at 5300 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 359 4.76 mho/m

Measured Head TSL parameters (220+02)'C 361 26% 4.61 mho/m =6 %

Head TSL temperature change during test <05°C — —
SAR result with Head TSL at 5300 MHz

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

SAR measured 100 mW input power 8.30 Wikg

SAR for nominal Head TSL parameters normalized to 1W 83.0 W/ kg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 2.37 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.7 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°'C 35.6 4.96 mho/m

M d Head TSL par (22.0+0.2)°C 358+6% 4.81 mho/m + 6 %

Head TSL temperature change during test <05°C e -
SAR result with Head TSL at 5500 MHz

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

SAA measured 100 mW input power 8.37 Wikg

SAR far nominal Head TSL parametars nomalized to 1W 83.7 W/kg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 2.37 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.7 W/kg = 19.5 % (k=2)
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Head TSL parameters at 5600 MHz
The teilowing parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220"C 355 5.07 mho/m

Measured Head TSL parameters (22.0+0.2)°C 3576 % 4.92 mho/m =6 %

Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5600 MHz

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

SAR measured 100 MW input power 8.54 W/kg

SAR for nominal Head TSL parameters normalized to 1W 85.4 W/kg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 2.43 W/kg

SAR for nominal Head TSL parameters nomalized to 1W 24,3 Wikg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The foflowing parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 353 5.27 mho/m

Measured Head TSL parameters (220+02)°C 354+6% S14mho/m 6%

Head TSL temperature change during test <05°C -
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured

100 mW Input power

8.20 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

82.0 W/kg + 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAHR measured

100 mW input power

2.32 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.2 W/kg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz
The following parameters and calculations were applied,
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 490 5.30 mha/m

Measured Body TSL parameters {22.0+0.2)“C 474 6% 5.45 mho/m =6 %

Body TSL temperature change during test <05°C
SAR result with Body TSL at 5200 MHz

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

SAR measured 100 mW input power 7.47 Wikg

SAR for nominal Bedy TSL parameters normalized to 1W 74.2 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm? (10 g) of Body TSL candition

SAR measured 100 mW input power 2.09 Wikg

SAR for nominal Body TSL parameters normalized to 1W 20.7 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz

The following par and calculations were applied
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 489 5.42 mho/m

Measured Body TSL parameters {220=02)°C 47226% 5.58 mho/m £ 6 %

Body TSL temperature change during test <05°C —_ -—
SAR result with Body TSL at 5300 MHz

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

SAH measured 100 mW input power 7.73 Wikg

SAR for nominal Body TSL parameters normalized to 1W 76.8 W/kg £ 19.9 % (k=2)

SAR averaged over 10 cm?® (10 g) of Body TSL conditicn

SAR measured 100 mW input power 2.17 Wikg

SAR for nominal Body TSL parameters normalized 10 1W 21.5 W/kg = 19.5 % (k=2)
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Body TSL parameters at 5500 MHz
The following parameters and calculations were applied
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 488 5.65 mho/m

Measured Body TSL parameters {220x0.2)°C 469 +86% 5.85 mho/m + 6 %

Body TSL temperature change during test <05°C -
SAR result with Body TSL at 5500 MHz

SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAR measured 100 mW input power 8.13 W/kg

SAR for nominal Bady TSL parameters notmalized to 1W 80.8 W/kg + 19.9 % (k=2)

SAR averaged over 10 cm? (10 g) of Body TSL condition

SAR measured 100 mW input power 2.25 Wikg

SAR for nominal Body TSL parameters normalized 10 1W 22.3 W/kg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48,5 5.77 mho/m
Measured Body TSL parameters (22.0+0.2)°C 487 26% 5.99 mho/m £ & %
Body TSL temperature change during test <05'C ——

SAR result with Body TSL at 5600 MHz

SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 8.05 Wikg
SAR for nominal Body TSL parameters normalized to 1W 80.0 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.25 Wikg
SAR for nominal Body TSL parameters normalized to 1W 22.3 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.2 6.00 mho/m
Measured Body TSL parameters (220x0.2)"C 46.4 26 % 6.28 mho/m +6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.73 Wikg
SAR for nominal Body TSL parameters narmalized to 1TW 76.9 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.15 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.3 W/kg + 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 4880-83jQ

Return Loss -216dB
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed point 4830-35iQ

Return Loss -28.0dB

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transiormed to feed point

5040 -7.0jQ

Aeturn Loss -232dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 56.60-33Q

Return Loss -233dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed paint 5420Q-18[2

Retum Loss -27.1dB

Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point

49.10-890

Return Loss -23.0dB
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point 4860-16jQ

Return Loss -33.1dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed paint 51.20-47Q

Return Loss -26.3dB
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Antenna Parameters with Body TSL at 5600 MHz

impedance, transformed to fead point 5750-20jQ

Return Loss -22.8dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformead 1o feed point 558Q-14jQ

Retumn Loss -2534dB

General Antenna Parameters and Design

| Electrical Delay (one direction) [ 1.203 ns |

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

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

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

Additional EUT Data

Manufactured by SPEAG
Manutactured on December 30, 2005
Ceaificate No: D5GHzV2-1040_Jul17 Page 10 of 16
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DASYS Validation Report for Head TSL

Dawe: 1307.2017
Test Laboratory: SPEAG, Zunch, Switzerlund
DUT: Dipole DSGH2zV2; Type: DSGH2zV2: Serial: DSGHzVZ - SN: 1040

Communication System! UID 0 - CW; Freguency' 5200 MHz, Frequency. S300 MHz, Frequency: 5500
MHz, Frequency: 560 MHz, Frequency! 3800 MHz

Medium parameters used: = 3200 MHz; 6= 4.5 S/m; & =363; p= 1000 kg/m™ | Medium paramerers
used: = 5300 MHz; 0 =4.61 S/m; & =36.1: p= 1000 ke/mt’ . Medium parameters used: I'=3500 MHz: 6 =
481 S/m; e=35.8: p= 1000 kg/m' , Medium parameters used: = 5600 MHz; 6 =4.92 S/m; =357 p=
1000 kg/m' , Medium parameters used: t = 5800 MHz: o= 5.14 §/m: &= 35.4: p = 1000 kg/m?

Phantom section! Flat Seetion

Measurement Standurd: DASYS (IEEE/AEC/ANSL CAT 10-2011)

DASYS2 Configuraton:

»  Probe: EX3DVA4 - SNIS03, ConvF(3 76, 3,76, 3.76), Calibrated: 31122016, ConvFi(5.35, 5.35.
5.35); Calibrated: 31.12.2016, ConyF(5.2, 5.2, 5.2); Calibrated: 31.12.2016, Convl(5,09. 5 09, 3.00),
Cadibrated: 31,12.2016. ConvE(5.01, 5.01, 5.01); Calibrated; 3 1,12.2016;

o Sensar-Sorfuce: | dmm (Mechaneal Surface Detection)
« Electronics: DAE4 Sn601; Calibred: 28.03.2017
» Phuntom: Flat Phantom 5,0 (front): Type: QD 000 P50 AA; Serual: 1001

« DASYS232.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan.
dist=1.4mm (8x8x7)/Cube 0: Meusurement grid: dx=tmm. dy=4mm. dz=| dmm

Reference Value = 68.84 Vin, Power Drift = -0.09 dB

Peak SAR (extrapolated) = 29.0 W/ke

SAR( g) =7.95 W/kg; SAR(10 g) = 2.28 W/kg

Maximum value of SAR (measured) = 18,2 W/kg

Dipole Calibration for Head Tissue¢/Pin=100mW, dist=10mm, f=53(0) MHz/Zoom Scan.
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: ds=4mm, dy=2tmm, dz=1 4

Reforenee Value = 71,81 Vimi Powgr Dnft —-0.09 dB

Peak SAR (exirapolated) = 29.9 Wikg

SAR(1 g) = 8.3 W/kg; SAR(10 g) = 2.37 Wrkg

Maximinn value ot SAR (measured) = 19.1 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm. {=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0! Meusvrement grid: dx=4mm, dy=4mm, dz=1 4mm

Reterence Value = 69.97 V/im, Power Drifl = -0.08 dB

Peak SAR (extrapolated) = 32.8 Wikg

SAR(L g) = 8.37 W/kg: SAR(10 g) = 2.37 W/kg

M imum value of SAR (measured) = 19.7 Wikg

Canificate No: DSGHzZY2-1040_Jult ¥ Page 11 of 18

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.

BRI S R SRSV BRI IR BFI00S - B R R R P -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 0000000 ONM 0000000000MDOOMM and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at 000 @DO0MO0 ODM 000MO000 00ODM 0 Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot

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

SGS Taiwan Ltd. | No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/3#7# # 7 % % #74 2 £ Fl % 7 1 § 134 %%
e MR HLFF 2P | 1(8862) 2299 3279 f (886 2) 2298 0488 www.tw.sgs.com
| Member of SGS Group




Report No. : E5/2018/10025
Page: 99 of 103

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=560( MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4rmm, dz=| 4mm

Reference Value = 70.63 V/m; Power Drift = -0.07 dB

Peiak SAR (extrapolated) = 33.4 W/kg

SAR(1 g) = 8.54 Wikg: SAR(10 g) = 2.43 Wikg

Maximum value of SAR (measured) = 20.1 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement gnid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.92 Vim; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 33.4 W/kg

SAR(1 g) =8.2 W/kg: SAR(10 g) = 2.32 W/kg

Maximum value of SAR (measured) = 8.7 W/kg

dB8
0

-6.00
-12.00
-18.00

-24.00

-30.00

0 dB = 19.7 Wrkg = 12,94 dBW/kg
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Impedance Measurement Plot for Head TSL

13 Jul 2017 11:901:29
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DASYS Validation Report for Body TSL

Date: 12.07.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1040

Communication System: UID 0 - CW; Frequency: 5200 MHz. Frequency: 5300 MHz. Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f= 5200 MHz: 6 = 5.45 S/m; & = 47.4; p = 1000 kg/m’ , Medium parameters
used: f=5300 MHz; o = 5.58 S/m: & =47.2; p = 1000 kg/m” , Mediurn parameters used: = 5500 MHz; 6 =
5.85 S/m: £ =46.9; p = 1000 kg/m* , Medium parameters used: { = 5600 MHz: 6 =599 S/m; &, =46.7; p =
1000 kg/m* , Medium parameters used: f = 5800 MHz; o = 6.28 S/m; & = 46.4; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS2 Configuration:

¢ Probe: EX3DV4 - SN3503; ConvF(5.29, 5.29, 5.29); Calibrated: 31.12.2016, ConvF(5.04, 5.04,
5.04); Calibrated; 31.12.2016, ConvF(4.62, 4.62, 4.62); Calibrated: 31.12.2016, ConvF(4.57, 4.57,
4.57); Calibrated; 31.12.2016, ConvF(4.48, 4.48, 4.48); Calibrated: 31.12.2016;

» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 28.03.2017
« Phantom: Flat Phantom 5.0 (back), Type: QD 000 PSO AA:; Serial: 1002

o DASYS2 52.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=!.4mm

Reference Value = 64.58 V/m; Power Drift =-0.09 dB

Peak SAR (extrapolated) = 28.8 W/kg

SAR(1 g) = 7.47 W/kg: SAR(10 g) = 2.09 W/kg

Maximum value of SAR (measured) = 17.7 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.69 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 30.5 W/kg

SAR(1 g) = 7.73 W/kg: SAR(10 g) = 2.17 W/kg

Maximum value of SAR (measured) = 18.4 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.64 V/m; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 34.0 Wikg

SAR( g) = 8.13 W/kg: SAR(10 g) = 2.25 W/kg

Maximum value of SAR (measured) = 19.8 Wikg

Certificate No: DSGHzV2-1040_Jul17 Page 14 0f 16
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube (: Measurement grid: dx=4mm, dy=4mm. dz=| 4mm

Reference Value = 64.99 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 33.9 W/ke

SAR(I g) =8.05 W/kg: SAR(10 g) = 2.25 W/kg

Maximum value of SAR (measured) = 19.5 Wikg

Dipole Calibration for Body Tissue/Pin=100mW. dist=10mm, f=3800 MHz/Zoom Scan.
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=| 4mm

Reference Value = 63.02 V/im; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 34.5 W/kg

SAR(1 g) =7.73 W/kg: SAR(10 g) = 2.15 W/kg

Maximum value of SAR (measured) = 19.2 Wikg

dB
o

-5.00

-10.00
-15.00
-20.00

-25.00

0dB =192 W/kg = 12.83 dBW/kg
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Impedance Measurement Plot for Body TSL

12 Jul 2817 15:38:38
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