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SAR TEST REPORT < @D

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

Product Name Notebook Computer

Marketing Name SF315-52 ~ SF315-52G

Brand Name aCey

Model No. N17P6

Prepared for Acer Incorporated

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

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

KDB248227D01v02r02,KDB865664D01v01r04,
KDB865664D02v01r02,KDB447498D01v06,

KDB616217D04v01r02,
FCCID HLZ7265NG
Date of Receipt Feb. 14, 2018
Date of Test(s) Mar. 21, 2018 ~ Mar. 27, 2018
Date of Issue Apr. 17, 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 / Ruby Ou Engineer / Bond Tsai Asst. Manager / John Yeh

fé\u f)(/ Ou :

Date: Apr. 17, 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

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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General Information of Host:

Equipment Under Test

Notebook Computer

Marketing Name

SF315-52 ~ SF315-52G

Brand Name aCey
Model No. of Host N17P6
FCCID HLZ7265NG

Mode of Operation

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

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

Duty Cycle ac(20M/40M/80M)
Bluetooth 1
WLANS802.11 b/g/n(20M) 2412 — 2462
WLANS802.11 n(40M) 2422 — 2452
WLAN802.11 a/n(20M)/ac(20M) 5.2G | 5180 — 5240
WLANS802.11 n(40M)/ac(40M) 5.2G 5190 — 5230
WLAN802.11 ac(80M) 5.2G 5210
WLAN802.11 a/n(20M)/ac(20M) 5.3G | 5260 — 5320

TX Frequency Range WLANS802.11 n(40M)/ac(40M) 5.3G 5270 — 5310

(MHz) WLAN802.11 ac(80M) 5.3G 5290
WLAN802.11 a/n/ac(20M) 5.6G 5500 — 5720
WLANS802.11 n/ac(40M) 5.6G 5510 — 5710
WLANS802.11 ac(80M) 5.6G 5530 — 5690
WLANB802.11 a/n(20M)/ac(20M) 5.8G | 5745 — 5825
WLANS802.11 n(40M)/ac(40M) 5.8G  |5710 — 5795
WLAN802.11 ac(80M) 5.8G 5775
Bluetooth 2402 — 2480

Channel Number WLANS802.11 b/g/n(20M) 1 - 1

(ARFCN) WLANS802.11 n(40M) 3 - 9
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WLANBS802.11 a/n(20M)/ac(20M) 5.2G | 36 — 48
WLANB802.11 n(40M)/ac(40M) 5.2G 38 — 46
WLANB802.11 ac(80M) 5.2G 42
WLANBS802.11 a/n(20M)/ac(20M) 5.3G | 52 — 64
WLANS802.11 n(40M)/ac(40M) 5.3G 54 — 62
WLANB802.11 ac(80M) 5.3G 58

Channel Number

(ARFCN) WLANB802.11 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
WLANB02.11 a/n(20M)/ac(20M) 5.8G | 149 — 165
WLANB802.11 n(40M)/ac(40M) 5.8G 151 — 159
WLANS802.11 ac(80M) 5.8G 155
Bluetooth 0 — 78

Antenna Information

NB mode
Vendor WNC WNC
Antenna Main (PIFA) Aux (PIFA)
Part Number 1415-06LMOPB (81EAAL15.GKA) 1415-06LNOPB (81EAAL15.GKB)
Frequency 2.4G 5.2G 5.5G 5.8G 2.4G 5.2G 5.5G 5.8G
Gain (dBi) 1.88 -2.12 -1.95 -1.91 -1.87 -1.21 -4.04 -4.61
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Max. SAR (19) (Unit: W/KQ)

Antenna Band Measured | Reported | Channel | Position
WLANS802.11b 0.39 0.39 1 Bottom side
WLAN802.11 n(40M) 5.2G 0.33 0.33 46 Bottom side

Main |WLAN802.11 n(40M) 5.3G 0.30 0.31 54 Bottom side
WLANS02.11 n(40M) 5.6G 0.37 0.38 110  |Bottom side
WLANS802.11 n(40M) 5.8G 0.31 0.31 159 |Bottom side
WLAN802.11b 0.32 0.32 11 Bottom side
Bluetooth(GFSK) 0.01 0.01 39 Bottom side
WLANS802.11 a 5.2G 0.44 0.44 40 Bottom side

Aux |WLANB802.11 n(40M) 5.2G 0.50 0.50 46 Bottom side
WLANB802.11 n(40M) 5.3G 0.44 0.44 54  |Bottom side
WLANB802.11 n(40M) 5.6G 0.48 0.49 134 |Bottom side
WLANS802.11 n(40M) 5.8G 0.30 0.30 151 |Bottom side

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FR2ERVE R - L"“ﬁ#ﬁ%’d‘.ﬁ'@?ﬁﬁﬂ%ﬁgﬂ/%ﬁﬁ FIf [ﬁlﬁﬁi"“ﬁ[ﬁﬁ@ f{%’ﬁf’f‘)O e iﬁfﬂ‘r%’@fi i }iJ‘F‘}E‘IEﬁH‘ CTE ﬁﬂ\'ﬁ?ﬁ%ﬂ o

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

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

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#7#* # 7 "% % #7#* A £ F] % 7 1§ 134 5%
SAMRBAHERRT DT | 1(886-2) 2299-3279 f (886-2) 2298-0488 Www.tw.sgs.com
Member of SGS Group



Report No. : E5/2018/20029
Page: 8 of 96

WLANB802.11 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 V V -
WLANS802.119g V V -
WLANS802.11n(20M) Vv Vv V
WLANS802.11n(40M) V V V
WLANS802.11a V V -
WLANB802.11n(20M) 5G V V V
WLANS802.11n(40M) 5G V V V
WLANB02.11ac(20M) 5G V V V
WLANB02.11ac(40M) 5G V V V
WLANB802.11ac(80M) 5G Vv Vv V
Main (Chain 0)
Main Antenna
Max. Rated
Avg. Power| Average
Band Mode Channel Fre'\(jltilency Data Ratd + Max. power
( z) Tolerance (dBm)
(dBm)

1 2412 17.50 17.48

802.11b 6 2437 1Mbps 17.50 17.42

11 2462 17.50 17.38

1 2412 14.00 13.83

802.11¢g 6 2437 6Mbps 17.50 17.45

11 2462 12.50 12.31

2450 MHz 1 2412 14.00 13.95

802.11n20-HTO 6 2437 MCSO0 17.50 17.48

11 2462 12.50 12.35

3 2422 13.50 13.32

802.11n40-HTO 6 2437 MCSO0 17.50 17.31

9 2452 12.50 12.30
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Main Antenna

Max. Rated
Avg. Power| Average
Band Mode Channel Frel\(jltlj_'ency Data Ratd + Max. power
(MH2) Tolerance (dBm)
(dBm)
36 5180 14.00 13.98
40 5200 15.50 15.41
802.11a 44 5220 | OMPPS 55, 15.49
48 5240 15.50 15.47
36 5180 14.00 13.83
40 5200 15.50 15.46
802.11n20-HTO i 520 MCSO0 15 50 15 32
48 5240 15.50 15.44
5.15-5.25 GH4 36 5180 14.00 13.89
40 5200 15.50 15.47
802.11ac20-VHTO 24 5520 MCSO0 1550 1538
48 5240 15.50 15.30
38 5190 12.00 11.98
802.11n40-HTO 76 £530 MCSO0 16 50 1649
38 5190 12.00 11.86
802.11ac40-VHTO 16 £530 MCSO0 16 50 1644
802.11ac80-VHTO 42 5210 MCSO0 13.50 13.49

Main Antenna

Max. Rated
Avg. Power| Average
Band Mode Channel Frel\(jlllj_'ency Data Ratg + Max. power
(MH2) Tolerance (dBm)
(dBm)
52 5260 15.50 15.48
56 5280 15.50 15.46
802.11a 60 5300 | “MPPS 1550 15.45
64 5320 13.50 13.40
52 5260 15.50 15.36
56 5280 15.50 15.31
802.11n20-HTO 50 £300 MCSO0 15 50 15 49
64 5320 13.50 13.37
5.25-5.35 GH4 52 5260 15.50 15.38
56 5280 15.50 15.32
802.11ac20-VHTO 60 5300 MCSO0 1550 1536
64 5320 13.50 13.37
54 5270 16.50 16.47
802.11n40-HTO 52 310 MCSO0 1350 1320
54 5270 16.50 16.39
802.11ac40-VHTO 62 310 MCSO0 1350 13 30
802.11ac80-VHTO 58 5290 MCSO0 13.50 13.45
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Main Antenna
Max. Rated
Avg. Power| Average
Band Mode Channel Fr((a&Llj_lezr)\cy Data Ratg + Max. power
Tolerance (dBm)
(dBm)
100 5500 13.50 13.47
104 5520 15.50 15.38
116 5580 15.50 15.35
120 5600 15.50 15.40
802.11a 124 5620 | oMPPS 1550 15.30
128 5640 15.50 15.34
136 5680 15.50 15.30
140 5700 13.00 12.97
100 5500 13.50 13.31
104 5520 15.50 15.37
116 5580 15.50 15.39
120 5600 15.50 15.49
802.11n20-HTO —75, 5620 | MOS0 550 15.37
128 5640 15.50 15.37
136 5680 15.50 15.50
140 5700 13.00 12.98
100 5500 13.50 13.42
104 5520 15.50 15.31
116 5580 15.50 15.49
5600 MHz 120 5600 15.50 15.32
802.11ac20-VHTO| 124 5620 MCSO0 15.50 15.35
128 5640 15.50 15.37
136 5680 15.50 15.34
140 5700 13.00 12.97
144 5720 15.50 15.38
102 5510 13.50 13.34
110 5550 16.50 16.49
802.11n40-HTO 118 5590 MCSO0 16.50 16.46
126 5630 16.50 16.33
134 5670 16.50 16.36
102 5510 13.50 13.45
110 5550 16.50 16.42
118 5590 16.50 16.37
802.11ac40-VHTO 126 630 MCSO0 16 50 16 33
134 5670 16.50 16.35
142 5710 16.50 16.36
106 5530 13.50 13.46
802.11ac80-VHTO 122 5610 MCSO 15.00 14.91
138 5690 15.00 14.83
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Main Antenna
Max. Rated
Avg. Power| Average
Mode Mode Channel FreI\CjIl;'ency Data Rate + Max. power
( 2) Tolerance (dBm)
(dBm)
149 5745 15.50 15.33
802.11a 157 5785 6Mbps 15.50 15.43
165 5825 15.50 15.38
149 5745 15.50 15.42
802.11n20-HTO 157 5785 MCSO0 15.50 15.37
165 5825 15.50 15.48
149 5745 15.50 15.38
S800MHZ 1 802 11ac20-vHTO [ 157 | 5785 | MCSO [ 1550 | 15.33
165 5825 15.50 15.39
151 5755 16.50 16.41
802.11n40-HTO 159 5795 MCSO 16.50 16.48
151 5755 16.50 16.48
802.11ac40-VHTO 159 5795 MCSO0 16.50 16.50
802.11ac80-VHTO| 155 5775 MCSO0 15.00 14.92

Aux (Chain 1)

Aux Antenna
Max. Rated
Frequen Avg. Power |Average
Band Mode Channel cy Data Rate| + Max. power
(MH2z) Tolerance | (dBm)
(dBm)
1 2412 17.50 17.35
802.11b 6 2437 1Mbps 17.50 17.47
11 2462 17.50 17.49
1 2412 14.50 14.33
802.11¢g 6 2437 6Mbps 17.50 17.36
11 2462 12.50 12.44
2450 MHz 1 2412 14.50 14.41
802.11n20-HTO 6 2437 MCSO 17.50 17.42
11 2462 12.50 12.37
3 2422 13.50 13.49
802.11n40-HTO 6 2437 MCSO0 17.50 17.43
9 2452 11.50 11.46
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Aux Antenna
Max. Rated
Frequen Avg. Power | Average
Band Mode Channel cy Data Rate | + Max. power
(MHz) Tolerance | (dBm)
(dBm)
36 5180 14.00 13.95
40 5200 16.00 15.98
802.11a 44 5220 | OMPPS 600 [15.97
48 5240 16.00 15.95
36 5180 14.00 13.83
40 5200 16.00 15.99
802.11n20-HTO 22 220 MCSO0 16 00 15 90
48 5240 16.00 15.80
5.15-5.25 GHz 36 5180 14.00 13.82
40 5200 16.00 15.86
802.11ac20-VHTO 24 220 MCSO0 16 00 15 84
48 5240 16.00 15.82
38 5190 13.50 13.46
802.11n40-HTO 16 =530 MCSO0 16 50 1648
38 5190 13.50 13.50
802.11ac40-VHTO 16 £230 MCSO0 16 50 16 36
802.11ac80-VHTO 42 5210 MCSO0 13.50 13.36
Aux Antenna
Max. Rated
Frequen Avg. Power | Average
Band Mode Channel cy Data Rate| + Max. power
(MHz) Tolerance | (dBm)
(dBm)
52 5260 16.00 15.96
56 5280 16.00 15.95
802.11a 60 5300 | OMPPS 600 [15.97
64 5320 13.50 13.32
52 5260 16.00 15.83
56 5280 16.00 15.92
802.11n20-HTO 0 300 MCSO0 16 00 15 82
64 5320 13.50 13.42
5.25-5.35 GHz 52 5260 16.00 15.90
56 5280 16.00 15.88
802.11ac20-VHTO 0 300 MCSO0 16 00 15 85
64 5320 14.50 14.38
54 5270 16.50 16.49
802.11n40-HTO 62 310 MCSO0 1350 13 35
54 5270 16.50 16.45
802.11ac40-VHTO 62 310 MCSO0 1350 1343
802.11ac80-VHTO 58 5290 MCSO0 13.50 13.44
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Aux Antenna
Max. Rated
Frequen Avg. Power [ Average
Band Mode Channel cy Data Rate| + Max. power
(MHz) Tolerance | (dBm)
(dBm)
100 5500 14.00 13.93
104 5520 16.00 15.93
116 5580 16.00 15.82
120 5600 16.00 15.86
802.11a 124 5620 | °MPPS g0 [ 1585
128 5640 16.00 15.92
136 5680 16.00 15.89
140 5700 13.00 12.89
100 5500 14.00 13.81
104 5520 16.00 15.91
116 5580 16.00 15.95
120 5600 16.00 15.95
802.11n20-HTO 124 5620 MCS0 16.00 15.88
128 5640 16.00 15.89
136 5680 16.00 16.00
140 5700 13.00 12.92
100 5500 14.00 13.96
104 5520 16.00 15.81
116 5580 16.00 15.90
5600 MHz 120 5600 16.00 15.80
802.11ac20-VHTO 124 5620 MCSO 16.00 15.85
128 5640 16.00 15.96
136 5680 16.00 16.00
140 5700 13.00 12.99
144 5720 15.00 14.86
102 5510 14.00 13.89
110 5550 16.50 16.43
802.11n40-HTO 118 5590 MCSO0 16.50 16.41
126 5630 16.50 16.44
134 5670 16.50 16.47
102 5510 14.00 13.91
110 5550 16.50 16.43
118 5590 16.50 16.35
802.11ac40-VHTO 126 630 MCSO0 16 50 16 48
134 5670 16.50 16.34
142 5710 16.50 16.38
106 5530 13.50 13.40
802.11ac80-VHTO 122 5610 MCSO0 13.50 13.45
138 5690 11.50 11.38
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Aux Antenna
Max. Rated
Frequen Avg. Power | Average
Mode Mode Channel cy Data Rate| + Max. power
(MHz) Tolerance | (dBm)
(dBm)
149 5745 16.00 15.90
802.11a 157 5785 6Mbps 16.00 15.89
165 5825 16.00 15.83
149 5745 16.00 15.85
802.11n20-HTO 157 5785 MCSO0 16.00 15.81
165 5825 16.00 15.91
149 5745 16.00 15.88
5800 MHz | 805 11ac20-vHTO [ 157 5785 | MCSO | 16.00 | 15.85
165 5825 16.00 15.84
151 5755 16.50 16.48
802.11n40-HTO 159 5795 MCS0 16.50 16.45
151 5755 16.50 16.45
802.11ac40-VHTO 159 5705 MCSO0 16 50 1631
802.11ac80-VHTO 155 5775 MCSO0 14.00 13.97

Bluetooth conducted power table:

Average Output Power (dBm) |Max- Rated Avg.
Frequency Power + Max.
Mode Channel
(MHz) Tolerance
1Mbps 2Mbps 3Mbps (dBm)
CH 00 2402 4.71 2.34 1.99
BR/EDR CH 39 2441 4.82 2.91 2.11 6
CH 78 2480 4.67 2.25 2.15
Average Output Power (dBm) |Max Rated Avg.
Frequency Power + Max.
Mode Channel
(MHz) Tolerance
CH 00 2402 4.77
LE CH 20 2442 4.86 6
CH 39 2480 4.67
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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
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£
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1 N | 1
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1 | |
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11

Antenna location
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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, 5.2 n(40M) / 5.3 n(40M) / 5.6 n(40M) / 5.8 n(40M)
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 2 1.45
W/kg (~10% from the 1-g SAR limit)

11.Based on KDB447498D01,

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

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 DO1.

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

distance-50mm)x( ) (mw),

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

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

WLAN Main | WLAN Main WLAN Aux WLAN Aux
Mode 2.45GHz 5GHz Mode 2.45GHz 5GHz BT
Max. tune-up power(dBm) 17.5 16.5 Max. tune-up power(dBm) 17.5 16.5 6
Max. tune-up power(mw) 56.234 44.668 Max. tune-up power(mw) 56.234 44.668 3.981
st S PRI less than 5 less than 5 = s SPEIEEN less than 5 less than 5 less than 5
distance distance
Bottom side|Calculation value 17.647 21.561 Bottom side|Calculation value 17.647 21.561 1.254
Reqwr_e SAR YES YES Reqmr.e 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 o and p are the conductivity and mass density of the
tissue-simulant.

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

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

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

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

Meuas vwmwn! Buiver o DIASYS

.
’

.
CH/C

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

The function of the measurement server is to perform the time critical tasks such
as signal filtering, control of the robot operation and fast movement interrupts.
A probe alignment unit which improves the (absolute) accuracy of the probe
positioning.

. A computer operating Windows 7.

DASY 5 software.
Remote control with teach pendant and additional circuitry for robot safety such
as warning lamps, etc.

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

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

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

EX3DV4 E-Field Probe

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

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

Frequency [10 MHz to > 6 GHz

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

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

Dynamic 10 pw/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+ 0.2 mm -
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 = 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
Spacer e X
A 3D Probe positioner
{
: Field probe p
| Flat phantom
|
. T
Dipole
Signal < i
generator'=T ) = xe—{ |
= Att1
py
tPM}
Nt

Fig. b The block diagram of system verification
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Measured
Validation Frequency B IETEEL | v Ioesiies SAR-1g Deviation Measured
- SIN SAR-1g SAR-1g )
Kit (MHz) Wi W/ normalized to (%) Date
(MWIG) | (MWI9) | 3w (mwig)

D2450V2 727 2450 | Body 50.6 12.9 51.6 1.98% Mar. 21, 2018
5200 | Body 70.9 7.12 71.2 0.42% Mar. 22,2018
5300 | Body 729 7.42 74.2 1.78% Mar. 23,2018

D5GHzV2 | 1023
5600 | Body 77.6 7.91 79.1 1.93% Mar. 26, 2018
5800 | Body 74.1 7.48 74.8 0.94% Mar. 27,2018

Table 1. Results of system validation

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.
FRZEpVE P L"“ﬁ#ﬁ%’d‘.ﬁ'@?ﬁﬁﬂ%ﬂ/%ﬁﬁ FIf F{lFﬁL"“’%ﬁﬁ@ f{ﬂ%ﬁuo e iﬁ#fﬂ‘r%’ﬁ'i i }iJ‘F‘}E‘IEﬁH‘ T H‘ﬁﬁ\'ﬁ?ﬁ@ °

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

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

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#7#* # 7 "% % #7#* A £ F] % 7 1§ 134 5%
SAMRBAHERRT DT | 1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No. : E5/2018/20029
Page: 24 of 96

1.9 Tissue Simulant Fluid for the Frequency Band

The dielectric properties for this Head-simulant fluid were measured by using the
Agilent Model 85070E Dielectric Probe (rates frequency band 200 MHz to 20 GHz)
in 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 = 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)
2412 52.751 1.914 52.898 1.954 -0.28% -2.11%
2441 52.712 1.941 52.785 1.991 -0.14% -2.58%
Mar, 21. 2018
2450 52.700 1.950 52.729 1.999 -0.05% -2.53%
2462 52.685 1.967 52.702 2.020 -0.03% -2.70%
5180 49.041 5.276 49.637 5.162 -1.21% 2.17%
5190 49.028 5.288 49.618 5.133 -1.20% 2.93%
5200 49.014 5.299 49.658 5.138 -1.31% 3.04%
Mar, 22. 2018
5220 48.987 5.323 49.498 5.178 -1.04% 2.71%
5230 48.974 5.334 49.619 5.187 -1.32% 2.76%
Body 5240 48.960 5.346 49.519 5.210 1.14% | 2.54%
5270 48.919 5.381 49.380 5.256 -0.94% 2.32%
Mar, 23. 2018
5300 48.879 5.416 49.411 5.293 -1.09% 2.27%
5550 48.539 5.708 48.469 5.657 0.15% 0.90%
Mar, 26. 2018 5600 48.471 5.766 48.550 5.747 -0.16% 0.34%
5670 48.376 5.848 48.343 5.874 0.07% -0.44%
5755 48.261 5.947 47.980 5.974 0.58% -0.45%
Mar, 27. 2018 5795 48.207 5.994 47.692 6.038 1.07% -0.74%
5800 48.200 6.000 47.897 5.998 0.63% 0.04%

Table 2. Dielectric Parameters of Tissue Simulant Fluid

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FR2ERVE R - L"“ﬁ#fﬁ'x#ﬁ%‘@?ﬁﬁﬂ%;}/%ﬁﬁ FIf [ﬁlﬁﬁi’%ﬁﬁﬁ@ H»f?{oo e iﬁéfﬂ‘r%’@fi 2 ’HJ‘F‘}E‘FH‘ CTE ﬁﬂ\'ﬁ}?if;ﬂ o

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

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm . Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

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

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#7#* # 7 "% % #7#* A £ F] % 7 1§ 134 5%
SAMESBAHRGERIT | 1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tW.Sgs.com
Member of SGS Group



Report No. : E5/2018/20029

Page : 25

The composition of the tissue simulating liquid:

of 96

Frequency
(MHz)

Ingredient

Mode
DGMBE

Water

Salt
D-7

Preventol

Cellulose

Sugar

Total
amount

2450M

301.7ml

Body

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

SARHPHRNF AN A

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/37# # 1
t (886-2) 2299-3279

Table 3. Recipes for Tissue Simulating Liquid
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1.10 Evaluation Procedures

The entire evaluation of the spatial peak values is performed within the
Post-processing engine (SEMCAD). The system always gives the maximum
values for the 1 g and 10 g cubes. The algorithm to find the cube with highest
averaged SAR is divided into the following stages:
1. The extraction of the measured data (grid and values) from the Zoom Scan.
2. The calculation of the SAR value at every measurement point based on all
stored data (A/D values and measurement parameters)
3. The generation of a high-resolution mesh within the measured volume
4. The interpolation of all measured values from the measurement grid to the
high-resolution grid
5. The extrapolation of the entire 3-D field distribution to the phantom surface
over the distance from sensor to surface
6. The calculation of the averaged SAR within masses of 1g and 10g.
The probe is calibrated at the center of the dipole sensors that is located 1 to
2.7mm away from the probe tip. During measurements, the probe stops shortly
above the phantom surface, depending on the probe and the surface detecting
system. Both distances are included as parameters in the probe configuration file.
The software always knows exactly how far away the measured point is from the
surface. As the probe cannot directly measure at the surface, the values between
the deepest measured point and the surface must be extrapolated. The angle
between the probe axis and the surface normal line is less than 30 degree.
In the Area Scan, the gradient of the interpolation function is evaluated to find all
the extreme of the SAR distribution. The uncertainty on the locations of the
extreme is less than 1/20 of the grid size. Only local maximum within —2 dB of the
global maximum are searched and passed for the Cube Scan measurement. In
the Cube Scan, the interpolation function is used to extrapolate the Peak SAR
from the lowest measurement points to the inner phantom surface (the
extrapolation distance). The uncertainty increases with the extrapolation distance.
To keep the uncertainty within 1% for the 1 g and 10 g cubes, the extrapolation
distance should not be larger than 5mm.
The maximum search is automatically performed after each area scan
measurement. It is based on splines in two or three dimensions. The procedure
can find the maximum for most SAR distributions even with relatively large grid
spacing. After the area scanning measurement, the probe is automatically moved
to a position at the interpolated maximum. The following scan can directly use this
position for reference, e.g., for a finer resolution grid or the cube evaluations. The
1g and 10g peak evaluations are only available for the predefined cube 7x7x7
scans. The routines are verified and optimized for the grid dimensions used in
these cube measurements.
The measured volume of 30x30x30mm contains about 309 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 19
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 (57 /6t) in the liquid.

SAR=C or :
A&
whereby o is the conductivity, p the density and c the heat capacity of the
liquid.

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

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FR2ERVE R - L"“ﬁ#fﬁ'x#ﬁ%‘@?ﬁﬁﬂ%;}/%ﬁﬁ FIf [ﬁlﬁﬁi’%ﬁﬁﬁ@ H»f?{oo e iﬁéfﬂ‘r%’@fi 2 ’HJ‘F‘}E‘FH‘ CTE ﬁﬂ\'ﬁ}?if;ﬂ o

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

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

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#7#* # 7 "% % #7#* A £ F] % 7 1§ 134 5%
SAMESBAHRGERIT | 1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tW.Sgs.com
Member of SGS Group



Report No. : E5/2018/20029
Page: 28 of 96

® 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 82.1093(d) The limits to be used for evaluation are

based generally on criteria published by the American National Standards

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

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

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

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

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

National Council on Radiation Protection and Measurements (NCRP) in

“Biological Effects and Exposure Criteria for Radio frequency Electromagnetic

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

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

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

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

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

terms of the MPE limits specified in 8§ 1.1310 of this chapter. Measurements and

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

(1) Limits for Occupational/Controlled exposure: 0.4 W/kg as averaged over the
whole-body and spatial peak SAR not exceeding 8 W/kg as averaged over
any 1 gram of tissue (defined as a tissue volume in the shape of a cube).
Exceptions are the hands, wrists, feet and ankles where the spatial peak
SAR shall not exceed 20 W/kg, as averaged over 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 W/kg 8.00 Wikg

Spatial Average SAR

(Whole Body) 0.08 Wikg 0.40 Wikg
Spatial Peak SAR

(Hands/Feet/Ankle/Wrist) 4.00 Wikg 20.00 Wikg

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

o = Max. Rated Avg. | Measured Averaged SAR over 19 o
Antenna Mode Position stance | - oy 4. Power + Max. | Avg. Power | Scaling (W/kg) o
() (i) Tolerance (dBm dBm page
( ) ( ) Measured | Reported
WLAN802.11 b Bottom side 0 1 2412 17.50 17.48 100.46% 0.388 0.390 37
WLAN802.11 n(40M) 5.2G Bottom side 0 46 5230 16.50 16.49 100.23% 0.331 0.332 38
Main WLAN802.11 n(40M) 5.3G Bottom side 0 54 5270 16.50 16.47 100.69% 0.303 0.305 39
WLAN802.11 n(40M) 5.6G Bottom side 0 110 5550 16.50 16.49 100.23% 0.374 0.375 40
WLAN802.11 n(40M) 5.8G Bottom side 0 159 5795 16.50 16.48 100.46% 0.311 0.312 41
WLAN Aux Antenna
. e Max. Rated Avg. | Measured Averaged SAR over 19 i
Antenna Mode Position CH q: Power + Max. | Avg. Power | Scaling (W/kg)
(i (G2 Tolerance (dBm) (dBm) page
Measured | Reported
WLAN802.11 b Bottom side 0 11 2462 17.50 17.49 100.23% 0.321 0.322 42
Bluetooth (GFSK) Bottom side 0 39 2441 6.00 4.82 131.22% 0.007 0.009 43
Bottom side 0 36 5180 14.00 13.95 101.16% 0.266 0.269 -
Bottom side 0 40 5200 16.00 15.98 100.46% 0.436 0.438 44
WLANB02.11 a 5.2G -
Bottom side 0 44 5220 16.00 15.97 100.69% 0.431 0.434 -
Aux Bottom side 0 48 5240 16.00 15.95 101.16% 0.419 0.424 -
Bottom side 0 38 5190 13.50 13.46 100.93% 0.248 0.250 -
WLAN802.11 n(40M) 5.2G -
Bottom side 0 46 5230 16.50 16.48 100.46% 0.498 0.500 45
WLAN802.11 n(40M) 5.3G Bottom side 0 54 5270 16.50 16.49 100.23% 0.441 0.442 46
WLAN802.11 n(40M) 5.6G Bottom side 0 134 5670 16.50 16.47 100.69% 0.484 0.487 47
WLAN802.11 n(40M) 5.8G Bottom side 0 151 5755 16.50 16.48 100.46% 0.303 0.304 48

Note:

. reported SAR P2(mW) (@) (dBm)
= = = 0
Scalmg measured SAR P1(mW) 10

Reported SAR = measured SAR * (scaling)
Where P2 is maximum specified power, P1 is measured conducted power
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3. Simultaneous Transmission Analysis

Simultaneous Transmission Scenarios:

Simultaneous Transmit Configurations Body
2.4GHz WLAN MIMO Yes
5GHz WLAN MIMO Yes
BT + 2.4GHz WLAN Main Yes
BT + 5GHz WLAN Main Yes

Note:

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

2. For 2.4/5GHz WLAN Main and Aux antennas, the maximum output power of each antenna during
simultaneous transmission is the same with that used in standalone transmission, and we used the sum
of 1-g SAR provisionin 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 =
Stmate 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.

3.2 SPLSR evaluation and analysis

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

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

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

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

When standalone test exclusion applies, SAR is estimated; the peak location is
assumed to be at the feed-point or geometric center of the antenna.
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2.4 GHz WLAN MIMO

- o 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 0.390 0.322 0.712 Not required

5 GHz WLAN MIMO

. - Max. Max.
No. Conditions Position WLAN Main| WLAN Aux SAR Sum SPLSR
5 GHz WLAN Main . >SAR<1.6,
2 + WLAN Aux Bottom side 0.375 0.500 0.875 Not required
BT+ 2.4GHz WLAN Main
No Conditions Position iz BT SARSum | SPLSR
’ WLAN Main
3 |24 CGHZWLANMain | b omside | 0.390 0.009 0.399 ZSAR<16,
+BT Not required
BT+ 5GHz WLAN Main
No Conditions Position LS BT SAR Sum SPLSR
’ WLAN Main
4 | SCHZWLANMain | b omside | 0375 0.009 0384 | ZSARS1S
+BT Not required
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4. Instruments List
Manufacturer Device Type |Serial number Datg o !ast Datg i T
calibration | calibration
Dosimetric
SPEAG E-Field EX3DV4 3831 Jan.23,2018|Jan.22,2019
Probe
System D2450V2 727 Apr.21,2017|Apr.20,2018
SPEAG Validation
Dipole D5GHzV2 1023 Jan.25,2018|Jan.24,2019
SPEAG ~ |Pa@acquisiion ey 393 |Aug.10,2017|Aug.10,2017
Electronics
DASY 52 Calibration | Calibration
SPEAG Software Vv52.8.8 N/A not required|not required
SPEAG Phantom ELI N/A Calibration | Calibration
not required |not required
: Network
Agilent Analyzer E5071C | MY46107530 |Feb.26,2018[Feb.25,2019
: Dielectric Calibration | Calibration
Agilent Probe Kit 85070E | MY44300677 not required|not required
Agilent D”atggglc;o”a' 772D | MY52180142 |Apr.13,2017|Apr.12,2018
Agilent Signal 1 \5181A | MY50144143 |Mar.15,2018|Mar.14,2019
Generator = -
Agilent Power Meter | E4417A | MY52240003 [Dec.21,2017|Dec.20,2018
MY52200003 |Dec.21,2017|Dec.20,2018
Agilent Power Sensor | E9301H
MY52200004 |Dec.21,2017Dec.20,2018
Changzhou Digital
Xinwang thermometer PT1 |EC14011603-1/Jun.05,2017{Jun.04,2018
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5. Measurements

Date: 2018/3/21
WLAN 802.11b_Body_Bottom side_CH 1_Main_0Omm
Communication System: WLAN 2.45G; Frequency: 2412 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2412 MHz; 0 = 1.954 S/m; ¢, = 52.898; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.4°C

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(7.26, 7.26, 7.26); Calibrated: 2018/1/23;

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

o Electronics: DAE4 Sn393; Calibrated: 2017/8/10

« Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Area Scan (51x141x1): Interpolated grid: dx=12 mm, dy=12 mm
Maximum value of SAR (interpolated) = 0.537 W/kg

Configuration/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm
Reference Value = 0.6998 V/m; Power Drift = 0.13 dB
Peak SAR (extrapolated) = 0.728 W/kg
SAR(1 g) =0.388 W/kg; SAR(10 g) = 0.191 W/kg
Maximum value of SAR (measured) = 0.556 W/kg
dB

-4.50

-8.99

-13.49

-17.98

-22.48

0 dB = 0.556 W/kg = -2.55 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/3/22
WLAN 802.11n(40M) 5.2G_Body_Bottom side_CH 46_Main_Omm
Communication System: WLAN 5G; Frequency: 5230 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5230 MHz; 0 = 5.187 S/m; &, = 49.619; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 21.8°C

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(4.56, 4.56, 4.56); Calibrated: 2018/1/23;

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

e Electronics: DAE4 Sn393; Calibrated: 2017/8/10

o Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Area Scan (61x161x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 0.627 W/kg

Configuration/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2mm
Reference Value = 0.6669 V/m; Power Drift = 0.19 dB
Peak SAR (extrapolated) = 1.83 W/kg
SAR(1 g) = 0.331 W/kg; SAR(10 g) = 0.110 W/kg
Maximum value of SAR (measured) = 0.651 W/kg
dB

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB = 0.651 W/kg = -1.86 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/3/23
WLAN 802.11n(40M) 5.3G_Body_Bottom side_CH 54 Main_0Omm
Communication System: WLAN 5G; Frequency: 5270 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5270 MHz; o = 5.256 S/m; €, = 49.38; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.5°C; Liquid temperature: 21.8°C

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(4.39, 4.39, 4.39); Calibrated: 2018/1/23;

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

e Electronics: DAE4 Sn393; Calibrated: 2017/8/10

o Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Area Scan (61x161x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 0.576 W/kg

Configuration/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2mm
Reference Value = 0.5922 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 1.33 W/kg
SAR(1 g) = 0.303 W/kg; SAR(10 g) = 0.102 W/kg
Maximum value of SAR (measured) = 0.595 W/kg
dB

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB = 0.595 W/kg = -2.25 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FRZEpVE P l"“%ﬁﬁfk‘@?ﬁ?ﬂ%;”%ﬁﬁ FIf [ﬁlﬂﬁl"“’firﬁf@ fﬁ\’?-’{% e i%ﬁﬂﬁi i }?J?}E‘I?H‘ T H‘ﬁﬁ\'ﬁ?ﬁ@ °
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm . Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The
Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot

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

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#7#* # 7 "% % #7#* A £ F] % 7 1§ 134 5%
SAMRBAHERRT DT | 1(886-2) 2299-3279 f (886-2) 2298-0488 Www.tw.sgs.com
Member of SGS Group



Report No. : E5/2018/20029
Page: 40 of 96

Date: 2018/3/26
WLAN 802.11n(40M) 5.6G_Body_Bottom side_CH 110_Main_0Omm
Communication System: WLAN 5G; Frequency: 5550 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5550 MHz; o = 5.657 S/m; €, = 48.469; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.7°C; Liquid temperature: 21.6°C

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(3.92, 3.92, 3.92); Calibrated: 2018/1/23;

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

e Electronics: DAE4 Sn393; Calibrated: 2017/8/10

o Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Area Scan (61x161x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 0.743 W/kg

Configuration/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2mm
Reference Value = 0.6537 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 1.62 W/kg
SAR(1 g) = 0.374 W/kg; SAR(10 g) = 0.119 W/kg
Maximum value of SAR (measured) = 0.756 W/kg
dB

-h.99

-11.98

-17.96

-23.95

-29.94

0 dB = 0.756 W/kg = -1.22 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: 2018/3/27
WLAN 802.11n(40M) 5.8G_Body_Bottom side_CH 159 Main_0Omm
Communication System: WLAN 5G; Frequency: 5795 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5795 MHz; o = 6.038 S/m; €, = 47.692; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.3°C

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(4.17, 4.17, 4.17); Calibrated: 2018/1/23;

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

e Electronics: DAE4 Sn393; Calibrated: 2017/8/10

o Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Area Scan (61x161x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 0.686 W/kg

Configuration/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2mm
Reference Value = 0.6123 V/m; Power Drift = 0.14 dB
Peak SAR (extrapolated) = 1.53 W/kg
SAR(1 g) =0.311 W/kg; SAR(10 g) = 0.089 W/kg
Maximum value of SAR (measured) = 0.649 W/kg
dB

-h.53

-11.06

-16.59

-22.12

-27.65

0 dB = 0.649 W/kg = -1.87 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: 2018/3/21
WLAN 802.11b_Body_Bottom side_CH 11 _Aux_0Omm
Communication System: WLAN 2.45G; Frequency: 2462 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; o = 2.02 S/m; ¢, = 52.702; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.4°C

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(7.26, 7.26, 7.26); Calibrated: 2018/1/23;

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

e Electronics: DAE4 Sn393; Calibrated: 2017/8/10

o Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Area Scan (51x141x1): Interpolated grid: dx=12 mm, dy=12 mm
Maximum value of SAR (interpolated) = 0.458 W/kg

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

Reference Value = 0.6469 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 0.632 W/kg

SAR(1 g) = 0.321 W/kg; SAR(10 g) = 0.169 W/kg

Maximum value of SAR (measured) = 0.462 W/kg

dB
0

-3.72

-7.45

117

-14.90

-18.62 }
0 dB = 0.462 W/kg = -3.35 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: 2018/3/21
Bluetooth(GFSK) Body Bottom side_ CH 39 Aux_0Omm
Communication System: Bluetooth; Frequency: 2441 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2441 MHz; 0 = 1.991 S/m; ¢, = 52.785; p = 1000 kg/m?
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.4°C

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(7.26, 7.26, 7.26); Calibrated: 2018/1/23;

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

e Electronics: DAE4 Sn393; Calibrated: 2017/8/10

o Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Area Scan (51x141x1): Interpolated grid: dx=12 mm, dy=12 mm
Maximum value of SAR (interpolated) = 0.0143 W/kg

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

Reference Value = 0.0015 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 0.0150 W/kg

SAR(1 g) = 0.00686 W/kg; SAR(10 g) = 0.004 W/kg

Maximum value of SAR (measured) = 0.0100 W/kg

dB
0

-2.42

-4.84

-7.2b

-9.68

-12.10 .
0 dB = 0.0100 W/kg = -19.99 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/3/22
WLAN 802.11a 5.2G_Body_Bottom side_ CH 40 _Aux_Omm
Communication System: WLAN 5G; Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; ¢ = 5.138 S/m; &, = 49.658; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 21.8°C

DASY5 Configuration:
e Probe: EX3DV4 - SN3831; ConvF(4.56, 4.56, 4.56); Calibrated: 2018/1/23;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn393; Calibrated: 2017/8/10
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (61x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.837 W/kg

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

Reference Value = 0.7984 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 1.79 W/kg

SAR(1 g) = 0.436 W/kg; SAR(10 g) = 0.145 W/kg

Maximum value of SAR (measured) = 0.857 W/kg

dB
]

-10.00

-20.00

-30.00

-40.00

-50.00 -
0 dB = 0.857 W/kg = -0.11 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: 2018/3/22
WLAN 802.11n(40M) 5.2G_Body_Bottom side_CH 46_Aux_0Omm
Communication System: WLAN 5G; Frequency: 5230 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5230 MHz; o = 5.187 S/m; &, = 49.619; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 21.8°C

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(4.56, 4.56, 4.56); Calibrated: 2018/1/23;

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

e Electronics: DAE4 Sn393; Calibrated: 2017/8/10

o Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Area Scan (61x161x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 0.957 W/kg

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

Reference Value = 0.7984 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 2.05 W/kg

SAR(1 g) = 0.498 W/kg; SAR(10 g) = 0.166 W/kg

Maximum value of SAR (measured) = 0.980 W/kg

dB
0

-10.00

-20.00

-30.00

-40.00

-h0.00 .
0 dB = 0.980 W/kg = -0.09 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/3/23
WLAN 802.11n(40M) 5.3G_Body_Bottom side_CH 54_Aux_Omm
Communication System: WLAN 5G; Frequency: 5270 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5270 MHz; o = 5.256 S/m; €, = 49.38; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.5°C; Liquid temperature: 21.8°C

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(4.39, 4.39, 4.39); Calibrated: 2018/1/23;

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

e Electronics: DAE4 Sn393; Calibrated: 2017/8/10

o Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Area Scan (61x161x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 0.835 W/kg

Configuration/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2mm
Reference Value = 0.7113 V/m; Power Drift = 0.17 dB
Peak SAR (extrapolated) = 1.63 W/kg
SAR(1 g) = 0.441 W/kg; SAR(10 g) = 0.147 W/kg
Maximum value of SAR (measured) = 0.884 W/kg
dB

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB = 0.884 W/kg = -0.54 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/3/26
WLAN 802.11n(40M) 5.6G_Body_Bottom side_CH 134 Aux_Omm
Communication System: WLAN 5G; Frequency: 5670 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5670 MHz; o = 5.874 S/m; €, = 48.343; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.7°C; Liquid temperature: 21.6°C

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(3.92, 3.92, 3.92); Calibrated: 2018/1/23;

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

e Electronics: DAE4 Sn393; Calibrated: 2017/8/10

o Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Area Scan (61x161x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 0.811 W/kg

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

dz=2mm

Reference Value = 0.7492 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 3.16 W/kg

SAR(1 g) = 0.484 W/kg; SAR(10 g) = 0.152 W/kg

Maximum value of SAR (measured) = 0.925 W/kg
dB

-10.00

-20.00

-30.00

-40.00

-50.00 .
0 dB = 0.925 W/kg = -0.34 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: 2018/3/27
WLAN 802.11n(40M) 5.8G_Body_Bottom side_CH 151 Aux_Omm
Communication System: WLAN 5G; Frequency: 5755 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5755 MHz; 0 = 5.974 S/m; €, = 47.98; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.3°C

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(4.17, 4.17, 4.17); Calibrated: 2018/1/23;

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

e Electronics: DAE4 Sn393; Calibrated: 2017/8/10

o Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Area Scan (61x161x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 0.510 W/kg

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

Reference Value = 0.6061 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 1.54 W/kg

SAR(1 g) = 0.303 W/kg; SAR(10 g) = 0.099 W/kg

Maximum value of SAR (measured) = 0.617 W/kg

dB
0

-10.00

-20.00

-30.00

-40.00

-50.00 ;
0 dB = 0.617 W/kg = -2.10 dBW/kg

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

Date: 2018/3/21
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; ¢, = 52.729; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.4°C

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(7.26, 7.26, 7.26); Calibrated: 2018/1/23;

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

o Electronics: DAE4 Sn393; Calibrated: 2017/8/10

« Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (61x91x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 20.7 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 101.1 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 26.8 W/kg
SAR(1 g) =12.9 W/kg; SAR(10 g) = 5.93 W/kg
Maximum value of SAR (measured) = 19.8 W/kg
dB

-4.46
-8.92

-13.37

-17.83

-22.29

0 dB = 19.8 W/kg = 12.96 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: 2018/3/22
Dipole 5200 MHz_SN:1023
Communication System: CW; Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 5.138 S/m; €, = 49.658; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 21.8°C

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(7.26, 7.26, 7.26); Calibrated: 2018/1/23;

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

e Electronics: DAE4 Sn393; Calibrated: 2017/8/10

o Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 15.8 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 57.54 V/m; Power Drift = -0.08 dB
Peak SAR (extrapolated) = 29.0 W/kg
SAR(1 g) = 7.12 W/kg; SAR(10 g) = 2.05 W/kg
Maximum value of SAR (measured) = 14.8 W/kg
dB

-7.50
-14.99

-22.19

-29.98

-37.48

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: 2018/3/23
Dipole 5300 MHz_SN:1023
Communication System: CW; Frequency: 5300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; o = 5.293 S/m; €, = 49.411; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.5°C; Liquid temperature: 21.8°C

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(7.26, 7.26, 7.26); Calibrated: 2018/1/23;

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

e Electronics: DAE4 Sn393; Calibrated: 2017/8/10

o Phantom: Body

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

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 47.58 V/m; Power Drift = -0.08 dB
Peak SAR (extrapolated) = 32.2 W/kg
SAR(1 g) =7.42 W/kg; SAR(10 g) = 2.07 W/kg
Maximum value of SAR (measured) = 16.4 W/kg
dB

-1.29
-14.58

-21.87

-29.16

-36.45

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

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/3/26
Dipole 5600 MHz_SN:1023
Communication System: CW; Frequency: 5600 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; o = 5.747 S/m; €, = 48.550; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.7°C; Liquid temperature: 21.6°C

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(7.26, 7.26, 7.26); Calibrated: 2018/1/23;

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

e Electronics: DAE4 Sn393; Calibrated: 2017/8/10

o Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 19.5 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 62.03 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 38.3 W/kg
SAR(1 g) = 7.91 W/kg; SAR(10 g) = 2.24 W/kg
Maximum value of SAR (measured) = 18.5 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-h0.00

0 dB = 18.5 W/kg = 12.67 dBW/Kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/3/27
Dipole 5800 MHz_SN:1023
Communication System: CW; Frequency: 5800 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5800 MHz; ¢ = 5.998 S/m; €, = 47.897; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.3°C

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(7.26, 7.26, 7.26); Calibrated: 2018/1/23;

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

e Electronics: DAE4 Sn393; Calibrated: 2017/8/10

o Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 16.6 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 54.17 V/m; Power Drift = -0.05 dB
Peak SAR (extrapolated) = 34.0 W/kg
SAR(1 g) = 7.48 W/kg; SAR(10 g) = 2.11 W/kg
Maximum value of SAR (measured) = 15.6 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-h0.00

0 dB = 15.6 W/kg = 11.93 dBW/kg

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

Calibration La AT,

s boratory of S S Schweizerischer Kabriordionst
chmid & Panner Service suisss d'etalonnage
Engineering AG c e

0 g J Servizio svizzeto & taratura

Zeughauastrssse 43, 004 Zurich, Switzeriand S Swiss Calibration Service

Accrensied by the Swiss Accrediation Servce (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the £4

M Agr tor the gnition of calibration cenlficates

Cient  ATL (Auden) Certificate No: DAE3-393_Aug17

(CALIBRATION CERTIFICATE

Ctyfoet DAES - SD 000 D03 AA - SN: 393

| Cstbration proceckure sy QA CAL-06.v23
Calibration procedure for the data acquisition electronics (DAE)

Calibeation date August 10, 2017

This cafbraton camficato J00amerts the raceabiity 1o rational stardaeds. wiech roaltze the phiysics! uils of measuemanis {81)
Tha Messurements and the Wenantiss wih confidence probabilty ase ghven on the follomng pages and are pan of the certécate

Al calgrations have been conducied In the chksed (abareory s ity: snvironment temparature {22 + 3°C and humicety « 70%

Calabon Equpmant usad (MBTE critcal dor calbraton)

Primary Standards lwow Cal Date (Cenicals No ) Sohaduled Calbmson ’

Keithioy Mulmesar Typa 2601 | 8N os1azre 08-Sep-16 (N0 19065) Sap-17 W
{ Secondary Stendaros i | o Chack Date (In house) Scrwduled Crack |
i’ Acr DAE Callbention Unit SE WS DS3 AA 1007 05-Jan 17 (in house check) In house check: Jan-18 |
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Calibration Laboratory of g Schweiznrischor Kallbriordionst
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Engineering AG Servizio svizzero di teraturs
Zoughaussirasse 43, BOO4 Zurich, Switzeriand S swiss Cosmration Service
Actredied by the Swiss Accadiaron Sanios [SAS) Accreditation ¥o.: SCS 0108
The Swiss Accreditation Servica is one of the signatories to the EA

ol Age for the gnition of calibration certificates

Glossary
DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
* DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure glven
cerresponds to the full scale range of the voltmeter in the respeaclive range.

= Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not requirad,

¢ The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncerainty.

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

» Common mode sensitivity: Influence of a pasitive or negative common mode voltage on
the differential measurement,

* Channel separation: Infiuence of a voltage on the neighbor channels not subject to an
input voltage.

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

* Input Offset Measurement Qutput voltage and statistical resulls over a large number of
zero voltage measurements,

* [nput Offset Current: Typical value for Information; Maximum channel Input offset
current, not considering the input resistance,

* Input resistance: Typical value for information: DAE input resistance at the connector,
during Internal auto-zeroing and during measurement,

¢ Low Battery Alarm Voltage: Typicai value for information. Below this voltage, a battery
alarm signal Is generated.

«  Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
AD - Converter Resolution nominal

High Rangs LS8 = 6.1V, fil range = -100...4300 mV
Low Rangs 1LSE » 6inV il range = 1. .. +3mV
DASY measurement parameters: Auto Zero Tima: 3 sec, Messurnng time: 3 sec
Callbration Factors X Y Z |
High Range 403.860 = 0.02% (k=2) | 404 093 = 0.02% (k=2) | 403.957 + 0.02%, (k=2} I
Low Range 3.96834 = 1.50% (ke2) | 395811 £ 1.50% (k=2) | 3.95315 1 1.50% (k=2) ]

Connector Angle

[ Connector Angle to be used in DASY system 1050%+1° l
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (1V) Difference (4V) Error (%)
Channel X +Input 169997 55 0.01 .00
Channel X +Input 20001,34 018 -0.00
Channel X - Input 19993 86 7.38 004
Channel Y + Input 199005 71 0 80 0.00
Channel Y + Input 12899.84 163 om
Channel Y - Input 19995 60 5.72 | 0.03
Channel Z + Input 199088 09 0.93 0.00
Channel Z + Input 12990 .41 202 0.0
Channel Z - Input -19999.84 1.65 | 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001 01 -0.20 -0.01
Channel X + Input 201,75 0.12 0.06
Channel X = Input 18821 015 0.07
Channel Y + Input 2001 27 -0.03 -0.00
Channel Y + Input 200.85 0,60 -0.34
Channel Y «input ~199.00 -0.68 0.34
Channel Z + Input 2001 02 -0.08 -0.00
Channel Z +Input 20068 077 -0.38
Channel Z - Input -19929 0,88 0.45

2. Common mode sensitivity
DASY measurement parametars: Auto Zero Time. 3 sec. Measuring time: 3 sec

Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (V)
Channel X 200 11.42 8.45
- 200 -8.06 -10.54
Channel Y 200 916 B.74
200 101G -10.28
Channel Z 200 354 331
- 200 -4.47 507
3. Channel separation
DASY measurermnent parameters: Auto Zero Tane: 3 sec. Measuring time: 3 soc
Input Voltage (mV) | Channel X (uV) | Channel Y (V) Channel Z (uV)
Channel X 200 . 34 -248
Channal ¥ 200 8.58 - 493
Channel Z 200 212 600 -
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4. AD-Converter Values with inputs shorted
DASY measuroment paramelors: Auto Zero Time: 3 sac: Msasuring lime: 3 sac
High Range (LSB) Low Range (LSB)
Channel X 1611 15835
Channe! Y 16015 15863
Channel Z 16526 16237
5. Input Offset Measurement
DASY measurement paramoters: Auto Zero Time: 3 s6c; Measuring tirme: 3 sec
Input 1OML
Average (V) | min. Offset (uV) | max. Offset(uv) | % ?:\‘,';'"“'
Channel X 048 -0.23 1.12 023
Channel Y 0.32 -0.36 125 0238
Channel Z 0.8 -1.13 218 053
6. Input Offset Current
Nominal Input ciroyitry offsat current on all charnels: <2514
7. Input Resistance (Typical vaiues for information)
Zerolng (kOhm) Measuring (MOhm)
Channel X 200 200
Channol Y 200 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typical values for information)

Typical values Alarm Level (VDC)
Supply (+ Vec) +7.8
Supply (- Vcc) 7.6

9. Power Consumption (Typical vatues for information)

Typical values

Switched off (mA) | Stand by (mA) | Transmitting (mA)

: E5/2018/20029
of 96

Supply (+ Vec} w001 +6 14
Supply (- Voc) -0.01 ‘8 -2
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Calibration Laboratory of s Kalibet
Schmid & Partner Sarvics suisse ditalonnage
2 5 (-
Engineering AG Servizio svzzeco ol aratura
Zoughausstrases 43, 5004 Zurich, Switzeriand s Swiss Calibragion Sarvice
Aczrweiind by the Swms Actrackioion Seros (SAS) Accmditation Ma.: SCS 0108
The Swiss Accroditation Service s one of the signateries o the EA
Multilaterat Agr it for the gnitien of caliration cartificatos
Glossary:
TSL tissue simulating liquid
NORMx,y,z sensilivity in free space
ConvF sensdivity in TSL / NORMx.y,z
oce dode compression point
CF crest factor (1iduty_cycle) of the RF signal
AB.CD modulalion dependent linearization parameters
Pofarization o o rotation around probe axis
Polarization 8 3 rolation arcund an axis that = in the plane normal to probe axis (at measurement canter),
le, % =0is normasl to probe axls
Connector Angle ifformation used m DASY systam to align probe senaor X to the robal cooedinale system

Calibration is Performed According to the Following Standards:

a} IEEE Std 1528-2013, JEEE Recommended Praclice for Determining t1e Peak Spatinl-Averaged Specific
Absorption Rate (SAR} in the Human Head from Wieless Communications Devices: Measuramant
Techniques”, June 2013

b) IEC 622086-1, " *Measwement procedure for the sssassment of Specific Absarption Rate [SAR) Truen hand-
held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)", July 2016

E5/2018/20029
of 96

¢) IEC 62209-2, "Procedure o detenmine the Specific Absarption Rate (SAR) for wireless communication devices

used in close proximity to the human boady (frequency range of 30 MHz to 8 GHz)", March 2010
d) XDB8 8858684, “SAR Measurement Requirernents for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

NORMx, y.z: Assessed for E-field polarzation & =0 (f < 900 MHz in TEM-call; f > 1800 MRz: R22 waveguide),

NORMx,y,z are only intermediate values, Le., the uncertainties of NORMzx,y.z does not affect the E¥-flel
uncartainty inside TSL (see balow ConvF),

«  NORM(f)x, v,z = NORMx.y.z * fraquency_respanse (see Frequancy Response Chart). The linearization is

mplemented in DASY4 software versons iater than 4.2. The uncertainty of the frequency response is included

n the stated uncertainty of ComvF,

« DCPxy.z: DCP ara numarncal linearization parameters assessed based on the deta of power sweep with CW

signal (no uncertainty required), DCP does not depend on frequency nor media,
= PAR:PAR is the Peak lo Average Ratio that i not caibrated but detenmined based on the signal
cheractesistics

o Axyz Bry.z Cxyz Dxy,z: VRxy.z: A B, C, Dara numarical lineariziation parameters assassed based on

the data of power sweep for specific modulation sigral. The parameters 6o not depend on frequency nor
meda. VR is the maxmum calbration range expreased in RMS voltage across the diode

* ComvfF and Boundary Effect Parameters: Assessed in fiat phantom using E-fisld (or Temperatura Transfer
Standard for f < 800 MH2) and inside waveguide using analytical field distributions based on power
MESSLISMENTS 107 1> BUU MHZ. | 12 8ama SatuPE 85 UESO fOr SE3ESEMAENT Of e Parameters appiad o
boundary compensation (alpha, dapth) of which typical uncerainty vaues are glvan. These paramaters are

used in DASY4 softwars to improve proba sccuracy close to the boundary. The sansitivity in TSL corresponds
to NORMx.y.z * ConvF whereby the uncertamty corresponds {o that givesn for ConvF, A frequency dependent

ConvF 5 used in DASY version 4.4 and higher which allows axtending the validity from £ 50 MHz o 2 100
MHz

s Spherical isotropy (3D deviaion from isofropy). n a field of low gradients realized using a fial phantom
exposed by a pateh anenna.

« Sensor Offsat; The sensor offset correspands % the ofiset of virtual measuremant center fram the probe tip
(on probe axis]. No fokrance required

« Connectar Angle: The angle & assessad using the information gained by detarmining the NORMx (no
unceriainty raquirad).

Canicate No: EX3-3831_Jan18 Page 2of 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.
2R E R ISR A 18 RSV R - TR R 8 90 iﬁéf | hAER frlj PR TR -

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

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 1
SAMRBAHERRT DT | 1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.Sgs.com

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

[ Member of SGS Group

RHRATAAEFTT 1B 1345



Report No. : E5/2018/20029
Page: 61 of 96

EX3DVA - SN-3831 Jarsary 23, 2018

Probe EX3DV4

SN:3831

Manufactured:  September 6, 2011
Calibrated: January 23, 2018

Calibrated for DASY/EASY Systems

(Note: nan-compatible with DASY2 systerm)
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EX3DV4- SN:3511 January 23, 2018

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

Basic Calibration Parameters

e Sansor X Sensar Y Senwor 2
Norm {aVi(VimpT)" 043 .41 0.42
DCP {mV]" 100.3 = 1066 101.4
Modulation Calibration Parameters
D Communication System Name A ) c D VR Unc-
de a8vuv dB mV {k=2)
0 cw X | o0 06 | 10 | DOo | 1765 | $35% |
Y1 00 00 | 10 15969 |
Z] oo 0.0 10 N

The reported uncertainty of measurement is stated as the standard uncerfainty of measurement
mulliptied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 55%.

: The uncertainties of Nom X Y.2 da sl alect the F7-fud urceswnty nsce TEL (oo Pages 5 end 5)

= Numencal Sneanzabon parameder: uncersainly not requined

: Uncanairty = determined ising the max. deviaton hom Inear eponss soplyrg necanguiy distritubon and & expreased for the squiss of (he
edd voue,
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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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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3831

Calibration Parameter Determined ln Head Tissue Simulating Media

| f{muz)© P;n;;my' . (;_m).'- " | convEx | ConveY | ConvFZ | Alpha® umu | (E-n;) J
750 418 D.89 9.55 955 .55 032 | 100 | +120%
B35 415 0.92 210 910 | 810 029 | 104 | +120%
900 415 0.97 2.00 .00 9.00 040 | 085 | +120%
1750 40.1 1.37 808 8.09 .00 037 | pBo | +120%
1800 400 1.40 7.78 7.78 7.78 034 | oe | s120%
2000 40.0 140 779 7.79 7.70 027 | o84 | s+120%
2300 305 1.67 7.50 1.50 750 | 032 | o080 | +120%

| 2450 39.2 1.60 7.18 7.18 716 | 038 | oBa | £120%
2600 360 105 685 f.95 695 | 038 | 082 | s120%
3500 379 2.01 .64 6.64 6.64 030 | 120 | +131%.
5200 36.0 465 486 486 486 | 035 | 180 | 3134 %
5300 359 475 465 465 465 035 | 180 | +131%
5600 355 5.07 4.49 449 449 | 040 | 180 | #131%
5800 353 5.27 450 4.50 450 040 | 180 | s131% |

© Frecuency vasdly sbowe 300 MHz of 1+ 100 MHz ony wplu for DASY wé 4 and higher (zee Fage Zl alse tis resiricted t £ 50 MH2 The
uncertaity s o RSS of the ComF y a y and the y for the » frequency band. Fraguency vakdty
bolow 200 MHz Is = 10, 26, &0, 50 and 70 M-uﬂvOawF numm-.lx-ﬂ 20,64, 128 ‘50-“! 200 Mz mspecyvely, Abtue 5 GHE lteguaray
Valmtycm be exdonced 10 2 11D MHz

" A requencies Dalow 3 G, The valichty of Fesue paremetess (o and of can ba relasnd to & 10% if dguid compensation fomua & appiied 10
Musesuud SAR valom. Al frsgquences above 3 GHz. the varidity of tssus parametens (c and o) 5 /e nicied 10 2 5%, Tha uicartanty is Ihe RSS of
the CowF uncaonly for indeatnd arpst tissue parametans

* AphaDepn are d duting culiteation. SPEAG {hat the ssmainng devartion due to e boancary effect aher compansation &
ahvays kess than = 1% for Maquencs Salow 3 GHZ and Decw 1 2% for equencios botween 3-8 Gz at any distanos larger 1han hat the peobe tp
dlametor from the bourdary.
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EX30V4- SN.3831 Janusary 23, 2018

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity [ Dopth” Unc

f(MHZ)® | Pormistivity” (Srm)" ConvFX | ConvFY | ConvFZ | Alpha® |  (mm) {k=2)
750 56.5 0.98 839 9.39 9.39 0.34 1.00 | £120%

B35 552 | osr 018 218 9.18 039 | 085 | £120%
800 55.0 1.05 8.13 213 9.13 032 | 096 | =120%
1750 53.4 1.49 7.65 7.85 7.65 032 | 085 | 2120%
1800 53.3 1.52 7.35 7.35 7.35 038 | 081 | £120%
2000 53.2 1.52 751 7.5 7.51 036 | 080 | £120%
2300 52.9 1.81 7.29 7.29 } 7.29 036 | 088 | £120%
2450 52.7 1.95 7.26 126 | 126 0.34 088 | £120%
2600 525 216 695 | 695 | 685 025 | 088 | £120%
3500 51.3 3.3 6.60 6.60 660 | 030 120 | 2131 %
5200 49.0 5.30 4.56 4.56 4.50 035 | 190 | =131%
5300 | 48.9 5.42 4.39 439 433 | 035 190 | £131%
5600 48.5 577 | 382 382 382 | 040 180 | 2131%
5800 48.2 600 | 417 4.17 4.17 | 0.40 180 | 21314 %

" Fraquascy valikSty aiowe 300 MHz of = 100 m ooly swn for DASTY W4 and highar (906 Page 2), oha 'I " resincted to 2 S0 MHz The

urcerianty is the RES of the CowF 2 y and the uecenainty for the Indk y band. Freq valay

Dedow 200 MHz is £ 10, 25, 40, 50 and “(Jumrorcomf‘assosamiuwo G4, 128, 150 and 220 Mrmpﬁdﬁm» ADowa 5 GH2 Tequency

valdty can ba extendod o + 110 MHz.

" AL eguences below 3 GHE, the vakdiy of 1isss paremetarns (c a0 o) can O lxesd 10+ 105 il Bgur compensaton fomus = agpled 1o

maaswad SAR vaues. At frequencies above 3 Gz, Te validity of Sssus paramesens (£ and o) = resinicied 10 £ 6%, The uncertainty B the RSS of
the Comd uncentainty for malcaled large! tesun paramelers

Lrd AphaDepth are detenmines durng cilibration. SPEAG warmerts 1al Ihe remaring devwedon due 1o the buundary effect after compensaton &

Awaya ass than s 1% Sor feguencias baloe 3 GH2 and tekow = 2% %or requoncies betwaan 3-8 GHz at any dstancs lvger fan hat the peobe tp

damater Boom tha boundory.
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EX3DV4- SN:381 Jaruary 23, 2013

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

Frequency response (normakzed)
>
-
’
+*
|
-

1 - T ] :
0 £00 1000 1400 200 2500 3000
f [MHz]

Uncertainty of Fraquency Response of E-field: & 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
B . o a . o
] X Y Z Tot x Y 4

N ST S TR T s S TR i

I I I
135 W0 20 U 5 3

Rot[]

'SIZT_I%.H-; "5.’71._))]!*,' -‘l)'v.TL:

Uncartainty of Axial Isotropy Assessment: £ 0. 5% (k=2)

Carificate No: EX3-3831_Jan18 Page 8of 11

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

BRSPS R SR R T FIFER I BEIO0S - £

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

FORIREET T -

: E5/2018/20029
of 96

Www.tw.sgs.com

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

PIRTHATMAEFRRT 1R 134 5L

\ Member of SGS Group



Report No. : E5/2018/20029
Page: 68 of 96

EXA0V4- 8N:3331 January 23, 2016

Dynamic Range f(SAR}cad)
(TEM cell , foyy= 1900 MHz)

Input Signal [uV]

10+ 10 10! 1t 10 107 10

E‘ o -,._._“’;';_,_‘..—-.l‘v.: :4 At iabitiirg et 2
@ | ‘ i !

1 - |

2 : T 1 ;

102 104 10 1R 10 100 o
SAR [mVWiem3]
.| LN
Not COMPaniates compeanunied
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Camficate No: EX3-3831_Jan18 Fagedal 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.
W E R P E R SR R IR R BFIO0N - B AR R FIPEEE T R -

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

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm . Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

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

SGS Taiwan Ltd. | No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/37#* % 7 % % #7# A £ Fl % 7 1 § 134 5%
SHARBABILNF UL | £(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tW.Sgs.com
| Member of SGS Group




Report No. : E5/2018/20029
Page: 69 of 96

EX3DV4- SN3831 Jareiary 23, 2018

Conversion Factor Assessment

= 835 MHz. 'WGLS R9 (H_comF) f= 1900 MHz WGLS R22 (H_comf)

. . .
v reanme e ]

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

40 -08 08 04 -02 00 02 G4 0B 08 10
Uncertainty of Spherical isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN Jarusary 23, 2018

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

Other Probe Parameters

: Sensor Amangemen! Triangular |
| Cannestor Angle {7} . —1ﬁ—‘
| Machanicel Surface Detection Mado " enabled |
i’ Optical Surface Detection Mode disabled | \
Probe Overall Length 337 mm |
| Probe Body Diameter 10mm |
| Tip Length amm |
[Tip Diametee = 25 mm
| Probe Tip 1o Sensor X Calibeation Poink | 1 mm
Probe Tip fo Sensor Y Calibeation Point 1 mm
Probe Tip to Senser Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
Certificate No: EX3-3831_Jan1@ Page 110l 11
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8. Uncertainty Budget

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

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

Tolerance/ |Probability ) ) . ) Standard Standard

Uncertainty | Distributio Div Div Value [ci (19) ci (10g) . . vi, or Veff

Source of Uncertain
vy uncertainty uncertainty

Measurement system

Probe calibration 6.55% N 1 1 1 1 6.55% 6.55% ©
Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% @
Isotropy, Hemispherical 9.60% R V3 1.732 1 1 5.54% 5.54% ©
Modulation Response 2.40% R /3 1.732 1 1 1.40% 1.40% oo
Boundary Effect 1.00% R V3 1.732 1 1 0.58% 0.58% ©
Linearity 4.70% R V3 1.732 1 1 2.71% 2.71% ©
Detection Limits 1.00% R V3 1.732 1 1 0.58% 0.58% ©
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% @
Response time 0.80% R V3 1.732 1 1 0.46% 0.46% ©
Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% ©
i“gi;sssu/r_\eg/zrl‘: :Jg;) 175%| R 3 1732 1 1 1.01% 1019%| =
sgsim bient condition - 300%| R 3 1732 1 1 1.73% 173%| =
Z;;?gfsm conditions - 300%| R 3 1732 1 1 1.73% 173%| =
;reocbhzgiisailti?:setrrictions 0.40%| R V3 1732 1 1 0.23% 0.23%|
zsggcffjgf;‘:":gr:’geu 290% R V3 1732 1 1 1.67% 167%|
Post-processing 1.00% R V3 1.732 1 1 0.58% 0.58% @
Max SAR Eval 1.00% R V3 1.732 1 1 0.58% 0.58% ©
Test Sample related

Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90% 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.) 1.32%| N 1 1 0.64 0.43 0.84% 057%| M
Liquid Conductivity (mea.) 3.04% N 1 1 0.6 0.49 1.82% 1.49% M
E:gzi;i?ysmdard RSS 11.89% 11.81%
Expant uncertainty (95% 23.77% 23.63%

confidence interval), K=2

Unless otherwise stated the results shown in this test report refer only to the sample(s tested and such sample(s) are retained for 90 days only.
FRZEpVE P ”‘ﬁ# A E R iKl‘fll[F!E{ > [JFﬁI"“’r;iﬁM“{V”‘)O e iﬁm fJ‘F“pfjH N ?Pw?ﬂf;ﬂ

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

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

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#7#* # 7 "% % #7#* A £ F] % 7 1§ 134 5%
SAMRBAHERRT DT | 1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No. : E5/2018/20029
Page: 72 of 96

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

A c D e f g h=c*fle i=c*gle k
. Tolerance/ |Probability . . . . Standard Standard .

f X o D Div Val 1 1 R R , or Veff
Source of Uncertainty Uncertainty |Distributio v vValue ci (19) ¢i (109) uncertainty _|uncertainty Vi or Ve
Measurement system
Probe calibration 6.00% N 1 1 1 1 6.00% 6.00% o0
Isotropy , Axial 3.50% R V'3 1.732 1 1 2.02% 2.02% oo
Isotropy, Hemispherical 9.60% R /3 1.732 1 1 5.54% 5.54% o0
Modulation Response 2.40% R V3 1.732 1 1 1.40% 1.40% oo
Boundary Effect 1.00% R /3 1.732 1 1 0.58% 0.58% oo
Linearity 4.70% R /3 1.732 1 1 2.71% 2.71% =5}
Detection Limits 1.00%) R /'3 1.732 1 1 0.58% 0.58% oo
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% o
Response time 0.80% R /3 1.732 1 1 0.46% 0.46% S
Integration Time 2.60% R /3 1.732 1 1 1.50% 1.50% co
“2?;38“;_\82’2?:;2:;) 175%| R /3 1732 1 1 1.01% 101%| oo
rFfoFisZmb'em condition - 300%| R /3 1732 1 1 1.73% 173%| oo
2;;’22:;"‘ conditions - 300%| R /3 1732 1 1 1.73% 173%| oo
;;‘lbhzsiif'?;‘;:icﬁons 0.40%| R /3 1732 1 1 0.23% 0.23%| oo
zsbscffjgf;‘r':t‘gn‘?’ge" 200%| R /3 1732 1 1 1.67% 167%| oo
Post-processing 1.00% R /3 1.732 1 1 0.58% 0.58% oo
Max SAR Eval 1.00% R /3 1.732 1 1 0.58% 0.58% oo
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 /3 1.732 1 1 2.89% 2.89% oo
Phantom and Setup
Phantom Uncertainty 4.00% R /3 1.732 1 1 2.31% 2.31% ©o
Liquid permittivity (mea.) 0.28% N 1 1 0.64 0.43 0.18% 0.12% M
Liquid Conductivity (mea.) 2.70%| N 1 1 0.6 0.49 1.62% 1.32%| M
Eﬁgﬂ';i‘:vsmdard RSS 11.53% 11.49%

Expant uncertainty (95% 23.07% 22.97%
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 25.7.201 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

; S Schweizerischer Kalibrierdionst
Schmid & Partner c Service suisse d'étalonnage

Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service
Accreditad by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

i Ag for the i of

client  SGS -TW (Auden) Centificate No: D2450V2-727 Apri7

CALIBRATION CERTIFICATE

Object D2450V2 - SN: 727

Calbration procedure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration date April 21, 2017

This calibration cenificate documents the traceability to national standards, which realize the physical units of measurements (Si).
The measurements and the uncertainties with confidenco probability are given on tha following pages and are pan of the certificate,
Al calibrations have been conductad In the closed iaboratory taciity: environment temperature (22 = 3)*C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards [1ID# Cal Date (Certificate No.) led Cali
Power meter NRP SN: 104778 O4-Ape-17 (No. 217-02521/02522) Ape-18
Power sensor NRP-Z31 SN: 103244 04-Apr-17 (No. 217-02521) Ape-18
Power sensor NRP-Z91 SN: 103245 04-Apr-17 (No. 21702522) Apr-18
Hefarance 20 dB Attenuator SN: 5058 {20Kk) O7-Apr-17 (No, 217-02528) Apr-18
Type-N mismatch combinafion SN 5047.2/ 06327 07-Apr-17 (No. 217-02520) Apr-18
Reterence Probe EX3DV4 SN: 7349 31-Dec-16 (No. EX3-7348_Dec16) Dec-17
DAEA4 SN: 601 2B8-Mar-17 (No. DAE4-601_Mar17) Mar-18

ndary Standards [Ip# Check Date (in heuse) Scheduled Check

er meter EPM-442A SN: GB37480704 07-0Oct-15 (in house check Oct-16) In house check: Oct-18
Power sensor HP B481A SN: US37292783 07-0ct-15 (in house check Oct-16) In house check: Oct-18
PORel SaNS0T HP BAE1A SN! MY41092317 07-00t- 15 (In hovse chack Oct- 16) In house check: Cet- 1B
AF generator R&S SMT-06 SN; 100872 15-Jun-15 {In house check Oct-16} In house chack: Oct-18
Network Anatyzer HP 8753E SN: US37390585 18-0c¢t-01 (in house check Ocl-16) In house check: Oct-17

Nameo Function ature

Calibrated by Michael Weber Laboratory Techniclan
Approved by: Katja Pokovic Tachnical Managee 7 L

Issuad: April 21, 2017

This calibration cedificate shall not be reproduced except in 1ull without written approval of the laboratory.

Ceartificate No: D2450V2-727_Apri7 Paga10i8
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Calibration Laboratory of S, R

Schmid & Partner iﬁv ,i, c Service suisse d'étalonnage
Engineering AG T\ Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland “y 4@\_\\? S swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Muitil al Ag for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) IEC 62209-2, "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 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:

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

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

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

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

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

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

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

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

Certificate No: D2450V2-727_Apr17 Page 2 of 8
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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)
Cerificate Mo: D2450V2-727_ApriT Paga 3ol 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

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.
PRZEDYE [ I A R SRR BT R 00 < B IF R AR B AR TR -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

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

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#7#* # 7 "% % #7#* A £ F] % 7 1§ 134 5%
SAMRBAHERRT DT | 1(886-2) 2299-3279 f (886-2) 2298-0488 Www.tw.sgs.com
Member of SGS Group



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

therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The
Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot

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

SGS Taiwan Ltd.

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: I = 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:
« Probe: EX3DV4 - SN7349; Convi¥(7.72, 7.72, 7.72); Calibrated: 31.12.2016;
¢ Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 28.03.2017
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o DASYS5252.10.0(1442); SEMCAD X 14.6.1((7413)

Report No. : E5/2018/20029
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Date: 21.04.2017

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

Measurement grid: dx=5mm, dy=5mm, dz=5Smm
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/kg =13.24 dBW/kg
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Impedance Measurement Plot for Head TSL

28 Apr 2017 11346129
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DASYS5 Validation Report for Body TSL
Date: 21.04.2017
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 727
Communication System: UID 0 - CW: Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; 6 = 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;
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 28.03.2017
« Phantom: Flat Phantom 5.0 (back): Type: QD 000 P50 AA; Serial: 1002
« DASY5252.10.0(1442); SEMCAD X 14.6.10(7413)

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

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

Peak SAR (extrapolated) = 25.4 W/kg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 6.01 W/kg

Maximum value of SAR (measured) = 20.0 Wikg

dB8

-5.00

-10.00
-15.00
-20.00

-25.00

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

21 Apr 2017 11:145:5@
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Calibration Laboratory of S, G Senwelzsrischar Kalibeierdianst
Schmid & Partner a——t % c Service sulsse détalonnags
Engineering AG T Servizio svizzrero di tacatura
Zoughauastrauas 43, 8004 Zurich, Switzarland o S Swiss Calibration Service
Aecradied by he Swiss Accrediiaton Sandce (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sarvics is ane of the signatories 1o the EA
Multiisteral Agreament for the recognition of callbraticn certificates

Glossary;

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

b) IEC 62202-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) fram hand-heid and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz2)", July 2016

c) |EC 62209-2, "Procedure o determine the Specific Absorption Rate (SAR) for 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:
o) DASY4/5 System Handbaok

Methods Applied and Interpretation of Parameters:

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

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

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

= Electrical Delay: One-way delay between the SMA connector and the antenna teed point,
Mo uncertainty required.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1,
DASY Version DASYS V52.10,0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 1omm with Spacer
Zoom Scan Resolution dx, dy =4.0 mm, dz = 1.4 mm Graded Ratio » 1.4 (Z dirgction)
5200 MHz # 1 MHz
5300 MHz = 1 MMz
Proquency 5600 MHz + 1 MHz
5800 MHz + 1 MHz
Head TSL parameters at 5200 MHz
Tha following paramelers and caicolations were appied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C B0 4.6 mhoim
Measurad Head TSL parameters | (220+02)°C BI=26% 450 mhaim+ 6 %
Head TSL temperature change during test | <oswc — =
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm’ {1 g) of Head TSL Conditon
SAR measured 100 mW Input power 772 Vilkg
SAR for nomingl Head TSL parameters narmalzed 10 1W 77.9 Wikg 2 19.9 % (k=2}
SAR averaged aver 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.22 Wikg
SAR for nominal Head TSL paramsters normalized to 1W 222 Wkg = 19.5 % (k=2)
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Head TSL parameters at 5300 MHz
The folawing paramaetars and caicuiations were appied
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 3se 4.76 mho'm

Measured Head TSL parameters {220=02)"C 36226% 4.60 mho'm = 6 %

Head TSL temperature changs during test <05"C - —
SAR result with Head TSL at 5300 MHz

SAR averaged over 1 cm’ {1 g) of Head TSL Conditicn

SAR measured 100 mW input power 8.08 Wikg

SAR for nominal Head TSL parsmstess noermalized o 1W 80.9 W/ kg =198.9 % (k=2)

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

SAR maasured 100 mW Input power 2.32 Wikg

SAR for noménal Heed TSL parameters normalized to 1W 23.2 Wikg = 19.5 % (ka2)
Head TSL parameters at 5600 MHz

The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity

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

Measured Head TSL paramaters (22.0+02)°C BeB® 4.90 mho/m £ 6%

Head TSL temperatuce change during test <05°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 8.19 Wikg

SAR for nominal Head TSL paramatars narmalized 1o W 81.9 Wikg = 19.9 % (k=2)

SAR averaged over 10 em® {10 g) of Head TSL condition

SAR measured 100 mW input power 2.34 Wikg

SAR for nominal Head TSL parameters nonralized to 1W 23.4 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5800 MHz
Tra foliowing paramsters and calculations were applied

Report No. : E5/2018/20029
Page: 86 of 96

Temperature Parmittivity Conductivity

Nominal Head TSL parameters 220°C 353 §.27 mho/m
Maasured Head TSL parameters (220+02}°C B526% 511 mho/m +6%
Head TSL temperaturs 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 measurad 100 m\W input power 7.90 Wikg
SAR tar nominal Head TSL pararnsters normalized 10 1W 79.0 Wikg = 19.9 % (k«2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input pawer 2.25 Wikg
SAA for nominal Head TSL parameters nonmalizad to 1\W 22.5 Wikg = 18.5 % (ke2) |
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Body TSL parameters at 5200 MHz
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity

Nominal Body TSL parameters 220°C 490 $.30 mha/m

Measured Body TSL parameters (220202)'C 47326% 541 mha'm=6%

Body TSL tempersture change during test =05'C —
SAR result with Body TSL at 5200 MHz

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

SAR measurad 100 mW input power 714 Wikg

SAR for nominal Body TSL parameters nomalized ta 1W 70.9 Wikg = 19.9 % {ke2)

SAR averaged over 10 cm’ (10 g} of Body TSL condition

SAR measured 100 mW input power 2.00 Wikg

SAR for nominal Body TSL paramaters normakzed o W 19.8 W/kg = 18.5 % (ke2)
Body TSL parameters at 5300 MHz

The ‘ollowing parameters and calculations were appled,
Temperature Pormittivity Conductivity

Nominal Body TSL parameters 220°C 4898 5.42 mhoim

Measured Body TSL parameters {220=02)"C 47126% 584 mhaim =6 %

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

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

SAR measured 100 mW ingut power 7.34 Vikg

SAR for norninal Body TSL paramaters normaiizad to W 72.9 Wikg = 18.9 % (k=2)

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

SAR measured 100 mW miput power 2,06 Wikg

SAR for nominal Body TSL parametens normalized te 1W 20.4 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5600 MHz
Tha fallowing parametars and calculations were appliad.
Temperature Permittivity Conductivity

Nominal Bedy TSL parameters 220°C 485 577 mhaim

Measured Body TSL paramelers (220+02)'C 466+6% 584 mhaim =26 %

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 Cangition

SAR measured 100 mW input power 7.81 Wikg

SAR for nominal Body TSL parameters nomalized to 1W 77.6 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condltian

SAR measured 100 mW input power 219 Wikg

SAR lor nominal Body TSL parameaters nomatized 10 1W 21.7 Wikg = 19,5 % (k=2)
Body TSL parameters at 5800 MHz

The following parameters and calculations were applied,
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 432 6.00 mhoim

Measured Body TSL parameters (220+02)"C 46226% £22mhom=6%

Body TSL temperature change during test <05"C — -
SAR result with Body TSL at 5800 MHz

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

SAR measured 100 mW input power 7.46 Wikg

SAR for norninal Body TSL parametars nomalized to W 74.1 Wikg £ 19.9 % (ke2)

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

SAR mesasured 100 m\W input power 2,07 Wikg

SAR for naminal Body TSL. parameters neermalized to 1W 20.5 Wikg + 19.5 % (kw2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5200 MHz
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Impedance, transformed to joed paint S010Q-31K)

Return Lose -21.9dB
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed point 5050Q-2340

Aaturn Loss -327dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, translarmed to fesd paint 5380-0.7 2

FAetum Loss -264dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed lo feed point S5530+26K2

Retum Loss -2514d8
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed o leed point 49810 -69 2

Raturn Loss -232dB
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transfermed to teed point 509G-09K2

Retumn Loss .a78d8
Antenna Parameters with Body TSL at 5600 MHz

Impedanca, transfermed to feed poirt 5B00N+05K0

Raturn Loss -248 08
Antenna Parameters with Bedy TSL at 5300 MH>

Impedance, transformed 1o feed point 5660+23K0

Return Loss ~237dB
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General Antenna Parameters and Design

l Electrical Delay (one diraction) ] 1188 ns

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

The digole is made of slandard eemirigid coaxial cabla, The cemer conductor of tha feading line i directly connecied 1o the
sacond amm of the dipote. The antenna is therefore shon«circuited for DC.signals. On some ol the dipoies, small end caps
are added ta tha dpale anns in order 1o improve matching whan loaded according 10 the position as explained in the
*Measurermant Conditions” paragraph. The SAR dats are not atfected by this change. The overall dipole length is stil
according to the Standard

No axcessive force must be applied 1o the dpale arms, because thay might bend or the seldered connections near the
feadpoint may be damaped.

Additional EUT Data

Manufactured by SPEAG
Manidactured on Februsey 05, 2004
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DASY5 Validation Report for Head TSL

Date: 25.01.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole D3GHzV2; Type: DIGHzV2; Serial: DSGHzV2 - SN:1023

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

Medium parameters used: f= 5200 MHz; o = 4.5 S/m; & = 36.3; p = 1000 kg/m”,

Medium pariumeters used; £ = 5300 MHz; o =4.6 S/im; £ =36.2; p = 1000 kx/m

Medium parameters used: = 5600 MHz; a =4.9 S/m; 5, = 35.8; p= 1000 kgm’,

Medium parameters used: f= 5800 MHz; 6 = 5,11 S/m; £,=35.5.p = 100 kg/mn’

Phantom section: Flat Section

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

DASYS2 Configuration:

e Probe: EX3DV4 - SN3503; Convi{5.75, 5.75, 5.75); Calibrated: 30.12.2017,
ConvE(5.5, 5.5, 5.5); Calibrated: 30.12:2017, ConvF(5.08, 5.05, 5.05); Calibrated; 30.12.2017,
ConvF(4.96, 4.96, 4,96), Calibrated: 30,12.2017;

«  Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated; 26.10.2017

e  Phantom: Flat Phantom 5.0 (front); Type: QD 000 PSO AA; Serial: 1001
s DASYS2 52,104 1446); SEMCAD X 14.6.10¢7417)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan, dist=1.4mm
(8x8x7NCube 8: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Valoe = 70.47 Vim, Power Drift » -0.04 dB

Peak SAR (extrupolated) = 27.5 Wikg

SAR(1 g) =7.72 Wikg; SAR(10 g) = 2.22 W/kg

Maximum value of SAR (measured) = 17.7 Wkg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, F=5300 MH#z/Zoom Scan, dist=1.4mm
{8x8x7)Cube 0: Measurement grid: dx=4mm, dy=3mm, dz=1.4mm

Refsrence Value = 74,63 V/im; Power Doft = -0,06 dB

Peak SAR (extrapolated) = 29.6 Wikg

SAR(1 g) = 8.00 Wikg: SAR(10 g) = 2.32 W/kg

Muaximum valoe of SAR (measured) = 18.6 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan, dist=1.4mm
(8x8x7VCube 0: Measuremeat grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 70.79 Vim; Power Dnft = 0.05 dB

Peak SAR (extrapolated) = 31,5 Wikg

SAR(1 g) = 8.19 W/kg: SAR(10 g) = 2.34 Wikg

Maximum value of SAR (measured) = 19.6 Wikg

Cartificate No: DSGHZV2-1023_Jant8 Page 10 of 15
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5800 MHzZoom Scan, dist=1.4mm
(8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=|.4mm

Reference Value = 69,22 V/m, Power Drift = -0.05 dB

Peak SAR (extrapolated) =31.2 W/kg

SAR(I g) = 7.9 Wikg: SAR(10 g) = 2.25 W/kg

Maximum value of SAR (measured)= 19.0 Wikg

-6.00
-12.00
-18.00

24,00

-30.00

0dB = 17.7 Wikg = 12.48 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 23.01.2018
Test Laboratory; SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1023

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 53000 MHz, Frequency: 5600 MHz,
Frequency: 5800 MHz

Medium parimesers used: f= 5200 MHz; o = 5.41 Sim; & = 47.3; p = 1000 kgfm’
Medium parameters used: f = 5300 MHz, 6 = 5.54 Sim; 4, = 47.1; p = 1000 kg/m',
Medium parameters used: F= 3600 MHz; o = 5,94 S/m; & = 46.6:p = 1000 kg/m',
Medium parameters used: T= 5800 MHz; o = 6.22 S/m; £, = 462;p = 1000 kg/m'
Phantom section: Flat Section

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

DASYSZ Conliguration:

e Probe: EX3DV4 - SN3503; ConvF(3.35, 5.35, 5.35). Calibrated: 30.12.2017,
ConvF(5.135, 5.15. 5.15); Calibratext: 30.12.2017, ConvF(4.65, 4.65. 4.65);
Calibrated: 30.12.2017, ConvF(4,53, 4.53, 4.53); Calibrated: 30.12.2087;

o Sensoe-Surface: 1. 4mm (Mechanical Surface Detection)

o  Electronics: DAE4 Sn601; Calibrated: 26, 10.2017

o Phantom: Flat Phantom 5.0 (back); Type: QD 000 PS0 AA; Serial: 1002
= DASY52 52,10.X 1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, £=5200 MHz/Zoom Scan, dist=L4mm
(8x8x7VCube 0: Measurement grid: dx=~4mm, dy=4mm, dz=1.4mm

Reference Vilue = 66.00 Vim; Power Dnft = 4.05 dB

Peak SAR (extrapolated) = 26,4 Wikg

SAR(I g) =7.14 Wikg; SAR(10 g) =2 W/kg

Maximum value of SAR (measured) = 16.8 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mmn, 1=5300 MHz/Zoom Scan, dist=1.4mm
(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value » 65.19 V/m; Power Drift =-0.06 dB

Peak SAR (extrapolated) = 28 4 W/ke

SAR(1 g) = 7.34 W/kg; SAR(10 g) = 2.06 Wikg

Maximum value of SAR (measured) = 17.6 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm. f=3600 MHz/Zoom Scan, dist=1.4mm
(8x8x7)WCube 0; Measurement grid: dx=dmm, dy=4mm, dz=1.4mm

Reference Valve = 66.21 Vim; Power Drift = -0.09 dB

Peak SAR (extmpolated) = 32.8 Wikg

SAR(1 g) = 7.81 W/kg: SAR(10 g) = 2.19 Wikg

Maximum value of SAR (measured) = 19.1 Wikg

Cartilicate Ng: DSGH2V2-1023_Jan1s Page 13 of 15
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan, dist=1.4mm
(8x8x7N¥Cube 0: Measurement grid: dx=4mm, dy=4mm. dz=|.4mm

Reference Value = 64,05 Vim: Power Drift = -0.05 dB

Peak SAR (extrupolated) = 32.3 Wikg

SAR(] g) = 746 Wikg: SAR(10 g) = 2.07 Wikg

Maximum value of SAR (measured) = 18.8 Wikg

-

-5.00

-10.00

-15.00

-20.00

-25.00

0dB = 188 Wikg = 12,74 dBW/kg
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Impedance Measurement Plot for Body TSL

23 Jan 2018 12:14:47
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