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The following samples were submitted and identified on behalf of the client as:
Equipment Under Test HUAWEI MateBook
Brand Name HUAWEI
Model No. WT-W09,WT-W19
Company Name HUAWEI TECHNOLOGIES CO., LTD.
Company Address Administration Building, Headquarters of Huawei

Technologies Co., Ltd., Bantian, Longgang District,
Shenzhen, 518129, P.R.C

Standards IEEE/ANSI C95.1-1992, IEEE 1528-2013,
KDB248227D01v02r02,KDB865664D01v01r04,
KDB865664D02v01r02,KDB447498D01v06,

KDB616217D04v01r02
FCCID QISWT-WX9
Date of Receipt Feb. 02, 2017
Date of Test(s) Feb. 13,2017 ~ Feb. 17,2017
Date of Issue Mar. 14, 2017
In the configuration tested, the EUT complied with the standards specified above.

Remarks:

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

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

writing.
Signed on behalf of SGS
Engineer Supervisor

G L - Flix _:g:'»i/_. vz\'c Lk \/\\a"‘(-‘\ Y\(}
Jimmy Chang A Ricky Huang v
Date: Mar. 14, 2017 Date: Mar. 14, 2017
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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 HUAWEI TECHNOLOGIES CO., LTD.

Administration Building, Headquarters of Huawei
Company Address  Technologies Co., Ltd., Bantian, Longgang District,
Shenzhen, 518129, P.R.C
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Equipment Under Test

HUAWEI MateBook

Brand Name HUAWEI

Model No. WT-W09,WT-W19

FCC ID QISWT-WX9

Max Antenna Gain(dBi)|Main_2.45GHz: -3.3dBi, 5GHz: -3.6dBi
<Yageo> Aux_2.45GHz: -3.5dBi, 5GHz: -3.3dBi

Max Antenna Gain(dBi)|Main_2.45GHz: -3.8dBi, 5GHz: -3.9dBi
<ACON> Aux_2.45GHz: -3.8dBi, 5GHz: -3.8dBi

Mode of Operation

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

XBluetooth
WLANB02.11 a/b/g/n(20M/40M)/ 1

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

(T,\)A(H':erq“e”cy Range |\ AN802.11 ac(80M) 5.3G 5290
WLANS02.11 a/n/ac(20M) 5.6G 5500 — 5720
WLAN802.11 n/ac(40M) 5.6G 5510 — 5710
WLANB02.11 ac(80M) 5.6G 5530 — 5690
WLAN802.11 a/n(20M)/ac(20M) 5.8G | 5745 — 5825
WLAN802.11 n(40M)/ac(40M) 5.8G |5710 — 5795
WLAN802.11 ac(80M) 5.8G 5775
Bluetooth 2402 — 2480
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WLAN802.11 b/g/n(20M) 1 — 11
WLAN802.11 n(40M) 3 — 9
WLANB802.11 a/n(20M)/ac(20M) 5.2G | 36 — 48
WLAN802.11 n(40M)/ac(40M) 5.2G 38 - 46
WLAN802.11 ac(80M) 5.2G 42
WLAN802.11 a/n(20M)/ac(20M) 5.3G | 52 — 64
WLAN802.11 n(40M)/ac(40M) 5.3G 54 — 62
ahsggﬂ)N“mber WLANB802.11 ac(80M) 5.3G 58
WLANB802.11 a/n/ac(20M) 5.6G 100 — 144
WLAN802.11 n/ac(40M) 5.6G 102 — 142
WLAN802.11 ac(80M) 5.6G 106 — 138
WLAN802.11 a/n(20M)/ac(20M) 5.8G | 149 — 165
WLAN802.11 n(40M)/ac(40M) 5.8G 142 — 159
WLANB802.11 ac(80M) 5.8G 155
Bluetooth 0 — 78
Antenna gain table:
Antenna Gain (dBi)
Type | Manufacturer) Antenna 24\6\,0'_-22100 51\£'>V0L-§2NSO 52\£'>V0L-22150 54\/7\,0'_—2?25 57\.{2\,5'_-2250
MHz MHz MHz MHz MHz
PIEA Yageo Main -3.3 -3.7 -3.6 -3.7 -4.1
Aux -3.5 -3.5 -3.4 -3.3 -5.1
PIFA ACON Main -3.8 -5.2 -3.9 -3.9 -4.7
Aux -3.8 -4.4 -4.0 -3.8 -5.5
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The highest SAR values of Yageo Antenna

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

Antenna Band Measured| Reported | Channel | Position
WLANS802.11 b 0.493 0.494 6 Bottom side
WLANB802.11 n(40M) 5.2G 0.454 0.455 46 Bottom side

Main |WLAN802.11 a 5.3G 0.459 0.460 52 Bottom side
WLANB802.11 ac(80M) 5.6G 0.505 0.506 106 |Bottom side
WLANB802.11 ac(80M) 5.8G 0.796 0.800 155 Bottom side
WLANS802.11 b 0.494 0.495 11 Bottom side
Bluetooth (GFSK) 0.051 0.051 0 Bottom side
WLAN802.11 n(40M) 5.2G 0.836 0.840 46 Bottom side

Aux WLAN802.11 a 5.3G 0.858 0.860 64 Bottom side
WLAN802.11 ac(80M) 5.6G 0.791 0.795 122 |Bottom side
WLANB802.11 ac(80M) 5.8G 0.818 0.827 155 |Bottom side
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The highest SAR values of ACON Antenna

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

Antenna Band Measured| Reported | Channel | Position
WLANS802.11 b 0.488 0.490 6 Bottom side
WLAN802.11 n(40M) 5.2G 0.743 0.748 46 Bottom side

Main |WLAN802.11 a 5.3G 0.539 0.543 52 Bottom side
WLAN802.11 ac(80M) 5.6G 0.720 0.725 106 Bottom side
WLANB802.11 ac(80M) 5.8G 0.672 0.674 155 Bottom side
WLANS802.11 b 0.522 0.526 11 Bottom side
Bluetooth (GFSK) 0.049 0.049 0 Bottom side
WLAN802.11 n(40M) 5.2G 0.945 0.947 46 Bottom side

Aux WLAN802.11 a 5.3G 0.951 0.955 52 Bottom side
WLANB802.11 ac(80M) 5.6G 1.060 1.067 138 |Bottom side
WLANB802.11 ac(80M) 5.8G 0.902 0.912 155 |Bottom side
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WLAN802.11 a/b/g/n(20M/40M)/ac(20M/40M/80M) conducted power table:

Antenna SISO MIMO
Band Chain 0 Chain 1 Chain0+1

WLANS802.11b \Y Vv —

WLAN802.11g \Y Vv —
WLAN802.11n(20M) V V Vv
WLANB802.11n(40M) Vv Vv Vv

WLAN802.11ac Vv Vv Vv

WLANS802.11a \Y Vv —

WLANB802.11n(20M) 5G Vv Vv Vv
WLANB802.11n(40M) 5G \Y Vv Vv
WLAN802.11ac(20M) 5G Vv \Y Vv
WLANB802.11ac(40M) 5G \Y Vv Vv
WLANB802.11ac(80M) 5G Vv Vv Vv
Main (CHO) — Yageo
Main Antenna (Yageo)
Max. Rated
Avg. Power| Average
Band Mode Channel Hte e Data Ratsg f Max. powe?r
(MHz)
Tolerance | (dBm)
(dBm)
1 2412 17.50 17.46
2 2417 18.50 18.47
802.11b 6 2237 | 'MPPS 550 18.49
11 2462 18.50 18.46
1 2412 16.50 16.42
802.11¢g 6 2437 6Mbps 17.50 17.46
2450 MHz 11 2462 17.50 17.41
1 2412 17.00 16.86
802.11n-HT20 6 2437 MCSO0 17.00 16.94
11 2462 17.00 16.93
3 2422 17.00 16.91
802.11n-HT40 6 2437 MCSO0 17.00 16.92
9 2452 17.00 16.89
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Main Antenna (Yageo)
Max. Rated
Avg. Power| Average
Band Mode Channel R Data Ratg + Max. power
(MHz)
Tolerance | (dBm)
(dBm)
36 5180 17.00 16.92
40 5200 17.00 16.91
802.11a 44 5220 | SMPPS =700 16.93
48 5240 17.00 16.88
36 5180 17.00 16.85
40 5200 17.00 16.81
802.11n-HT201— 4 5220 | MCS0 700 16.92
48 5240 17.00 16.93
5.15-5.25 GHZ 36 5180 17.00 16.92
40 5200 17.00 16.91
802.11n-VHT2 44 5220 MCS0 17.00 16.94
48 5240 17.00 16.89
38 5190 17.00 16.97
802.11n-HT40 46 5230 MCS0 17.00 16.99
38 5190 17.00 16.84
B02.11n-VHTA0— 5 5230 | VeSO 700 16.92
802.11n-VHT8(Q 42 5210 MCSO0 12.00 11.89
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|
Main Antenna (Yageo)
Max. Rated
Avg. Power| Average
Band Mode Channel R Data Ratg + Max. power
(MHz)
Tolerance (dBm)
(dBm)
52 5260 17.00 16.99
56 5280 17.00 16.95
802.11a 60 5300 | EMPPS 700 16.97
64 5320 17.00 16.98
52 5260 17.00 16.99
56 5280 17.00 16.94
802.11n-HT20 —47 5300 | V€S0 700 16.85
64 5320 17.00 16.83
5 25-5.35 GHA 52 5260 17.00 16.94
56 5280 17.00 16.91
B2 1 In-VHT 20— T 5300 | M°®° [47.00 | T6.79
64 5320 17.00 16.84
54 5270 17.00 16.89
802.11n-HT40 —¢5 5310 | MCS0 350 13.42
54 5270 17.00 16.93
802.11n-VHT40—e5 5370 | MCS0 350 13.44
802.11n-VHT80 58 5290 | MCSO | 12.50 12.43
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a
Main Antenna (Yageo)
Max. Rated
Avg. Power| Average
Band Mode Channel Brequency Data Ratd f Max. powegr
(MHz)
Tolerance | (dBm)
(dBm)
100 5500 17.00 16.92
120 5600 17.00 16.88
802.11a 124 5620 6Mbps 17.00 16.93
128 5640 17.00 16.84
140 5700 15.50 15.45
100 5500 16.00 15.89
120 5600 17.00 16.89
802.11n-HT20 124 5620 MCSO0 17.00 16.88
128 5640 17.00 16.91
140 5700 17.00 16.92
100 5500 16.00 15.98
120 5600 17.00 16.88
124 5620 17.00 16.89
5600 MHa 8021 In-VHT 20— T 8640 | V%0 [17.00 16.73
140 5700 17.00 16.84
144 5720 17.00 16.82
102 5510 15.50 15.43
118 5590 17.00 16.78
80211n-HT40 — e T 5630 | MCS0 37.00 16.89
134 5670 17.00 16.83
102 5510 15.50 15.46
118 5590 17.00 16.89
802.11n-VHT40 126 5630 MCSO0 17.00 16.81
134 5670 17.00 16.93
142 5710 17.00 16.95
106 5530 17.00 16.99
802.11n-VHT8Q 122 5610 MCSO0 17.00 16.96
138 5690 17.00 16.97
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Main Antenna (Yageo)
Max. Rated
Avg. Power| Average
Mode Mode Channel FIEEIEEY Data Ratd + Max. power
(MHz)
Tolerance | (dBm)
(dBm)
149 5745 16.00 15.89
802.11a 157 5785 6Mbps 17.00 16.83
165 5825 17.00 16.92
149 5745 17.00 16.94
802.11n-HT20| 157 5785 MCSO0 17.00 16.92
165 5825 17.00 16.85
149 5745 17.00 16.99
5800 MHz 802.11n-VHT2Q 157 5785 MCSO0 17.00 16.92
165 5825 17.00 16.79
151 5755 17.00 16.88
802.11n-HT40 —o0—T—5795 | MOS0 7.00 16.91
151 5755 17.00 16.97
802 11n-VHT 40— 55T 5795 | M50 7.00 16.91
802.11n-VHT80 155 5775 MCSO0 17.00 16.98
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Aux (CHO) - Yageo
Aux Antenna (Yageo)
Max. Rated
Avg. Power| Average
Band Mode Channel e eey Data Ratg f Max. powe?r
(MHz)
Tolerance | (dBm)
(dBm)
1 2412 17.50 17.44
2 2417 18.50 18.47
802.11b 6 2437 | 'MPPS 550 18.45
11 2462 18.50 18.49
1 2412 16.50 16.45
802.11¢g 6 2437 6Mbps 17.50 17.43
2450 MHz 11 2462 17.50 17.44
1 2412 17.00 16.92
802.11n-HT20 6 2437 MCSO0 17.00 16.83
11 2462 17.00 16.89
3 2422 17.00 16.94
802.11n-HT40 6 2437 MCSO0 17.00 16.91
9 2452 17.00 16.84
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]
Aux Antenna (Yageo)
Max. Rated
Avg. Power| Average
Band Mode Channel R Data Ratg + Max. power
(MHz)
Tolerance | (dBm)
(dBm)
36 5180 17.00 16.94
40 5200 17.00 16.92
802.11a 44 5220 | °MPPS 700 16.93
48 5240 17.00 16.82
36 5180 17.00 16.88
40 5200 17.00 16.82
802.11n-HT201— 4 5220 | MCS0 7.0 16.89
48 5240 17.00 16.94
5.15-5.25 GH4 36 5180 17.00 16.89
40 5200 17.00 16.83
802.11n-VHT2 44 5220 MCS0 17.00 16.84
48 5240 17.00 16.87
38 5190 17.00 16.96
802.11n-HT40 46 5230 MCS0 17.00 16.98
38 5190 17.00 16.95
B02.11n-VHT4G—, ¢ 5230 | eSO [7.00 16.81
802.11n-VHT8(Q 42 5210 MCSO0 12.00 11.92
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]
Aux Antenna (Yageo)
Max. Rated

Avg. Power| Average

Band Mode Channel R Data Ratg + Max. power

(MHz)
Tolerance | (dBm)
(dBm)

52 5260 17.00 16.97

56 5280 17.00 16.94

802.11a 60 5300 | °MPPS 700 16.95

64 5320 17.00 16.99

52 5260 17.00 16.93

56 5280 17.00 16.99

802 11n-HT20—4, 5300 | M50 7.00 16.82

64 5320 17.00 16.90

5 05.5.35 GHz 52 5260 17.00 16.93

56 5280 17.00 16.94

B2 1 In-VHT 20— T 5300 | M°®° 1700 | 6.0

64 5320 17.00 16.89

54 5270 17.00 16.92

802.11n-HT40 —¢5 5310 | MOS0 350 13.42

54 5270 17.00 16.89

802 11n-VHT40—7 5310 | M¢S0 350 13.39

802.11n-VHT80 58 5290 | MCSO | 12.50 12.42
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Aux Antenna (Yageo)
Max. Rated
Avg. Power| Average
Band Mode Channel FlieelUEhey Data Ratsg f Max. powegr
(MHz)
Tolerance | (dBm)
(dBm)
100 5500 17.00 16.91
120 5600 17.00 16.82
802.11a 124 5620 6Mbps 17.00 16.84
128 5640 17.00 16.94
140 5700 15.50 15.43
100 5500 16.00 15.84
120 5600 17.00 16.92
802.11n-HT20| 124 5620 MCSO0 17.00 16.94
128 5640 17.00 16.93
140 5700 17.00 16.89
100 5500 16.00 15.88
120 5600 17.00 16.92
124 5620 17.00 16.83
5600 MHa B02.11n-VHT 20— T 5620 | M°°° [47.00 16.79
140 5700 17.00 16.94
144 5720 17.00 16.95
102 5510 15.50 15.45
118 5590 17.00 16.94
802.11n-HT40 — 58T 5630 | MC™° [17.00 16.81
134 5670 17.00 16.89
102 5510 15.50 15.44
118 5590 17.00 16.92
802.11n-VHT40 126 5630 MCSO0 17.00 16.84
134 5670 17.00 16.82
142 5710 17.00 16.89
106 5530 17.00 16.95
802.11n-VHT8Q 122 5610 MCSO0 17.00 16.98
138 5690 17.00 16.96
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Aux Antenna (Yageo)
Max. Rated
Avg. Power| Average
Mode Mode Channel FIEElene) Data Ratd + Max. power
(MHz)
Tolerance | (dBm)
(dBm)
149 5745 16.00 15.92
802.11a 157 5785 6Mbps 17.00 16.81
165 5825 17.00 16.89
149 5745 17.00 16.81
802.11n-HT20| 157 5785 MCSO0 17.00 16.84
165 5825 17.00 16.84
149 5745 17.00 16.93
5800 MHz 802.11n-VHT2Q 157 5785 MCSO0 17.00 16.82
165 5825 17.00 16.92
151 5755 17.00 16.94
802.11n-HT40 159 5795 MCS0 17.00 16.93
151 5755 17.00 16.90
8021 1n-VHTA0— 55T 5705 | MO0 7.0 16.94
802.11n-VHT8(Q 155 5775 MCSO0 17.00 16.95

Bluetooth conducted power table (Yageo)

Average Output Power (dBm)
Mode |Channel|Frequency(MHz Tune-up (dBm
g v ) 1Mbps 2Mbps 3Mbps P )
CH 00 2402 7.99 7.96 7.89
BR/EDR| CH 39 2441 7.94 7.94 7.75 8
CH78 2480 7.92 7.91 7.84
A Output P dB
Mode |Channel|Frequency(MHz) Yerage qu;SKower( m) Tune-up (dBm)
CH 00 2402 7.72
LE CH 19 2440 7.85 8
CH 39 2480 7.66
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Main (CH1) — ACON
Main Antenna (ACON)
Max. Rated
Avg. Power| Average
Band Mode Channel PGS Data Ratsg f Max. powe?r
(MHz)
Tolerance | (dBm)
(dBm)
1 2412 17.50 17.42
2 2417 18.50 18.46
802.11b 6 2237 | ™MPPS 550 18.48
11 2462 18.50 18.47
1 2412 16.50 16.44
802.11g 6 2437 6Mbps 17.50 17.45
2450 MHz 11 2462 17.50 17.43
1 2412 17.00 16.82
802.11n-HT20 6 2437 MCSO0 17.00 16.93
11 2462 17.00 16.89
3 2422 17.00 16.94
802.11n-HT40 6 2437 MCSO0 17.00 16.93
9 2452 17.00 16.85

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.
PRI+ P R AR B o IR RRE 00N < AR S R P ] -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at




SGS

Report No. : E5/2017/20001

Page: 20 of 120
]
Main Antenna (ACON)
Max. Rated
Avg. Power| Average
Band Mode Channel Brequency Data Ratd + Max. power
(MHz)
Tolerance (dBm)
(dBm)
36 5180 17.00 16.95
40 5200 17.00 16.97
802.11a 44 5220 | SMOPS m700 16.98
48 5240 17.00 16.99
36 5180 17.00 16.95
40 5200 17.00 16.97
802.11n-HT20 —7 5220 | V°S0 3700 16.98
48 5240 17.00 16.99
5.15-5.25 GHz 36 5180 17.00 16.97
40 5200 17.00 16.93
802.11n-VHT20— 5220 | V°S0 3700 16.95
48 5240 17.00 16.88
38 5190 17.00 16.95
802.11n-HT40 46 5230 MCS0 17.00 16.98
38 5190 17.00 16.91
802.11n-VHT4 46 5230 MCS0 17.00 16.90
802.11n-VHTS80 42 5210 MCSO0 12.00 11.94
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|
Main Antenna (ACON)
Max. Rated
Avg. Power| Average
Band Mode Channel R Data Ratg + Max. power
(MHz)
Tolerance (dBm)
(dBm)
52 5260 17.00 16.97
56 5280 17.00 16.95
802.11a 60 5300 | EMPPS 700 16.94
64 5320 17.00 16.96
52 5260 17.00 16.94
56 5280 17.00 16.90
802.11n-HT20 —5—T 5300 | M°®° [47.00 16.93
64 5320 17.00 16.98
5 25-5.35 GHA 52 5260 17.00 16.92
56 5280 17.00 16.90
802.11n-VHT20—¢5 5300 | MCSO 700 16.94
64 5320 17.00 16.99
54 5270 17.00 16.94
802.11n-HT40 —¢5 5310 | MCS0 350 13.41
54 5270 17.00 16.95
802.11n-VHT40—5 5370 | MCS0 350 13.43
802.11n-VHT80 58 5290 | MCSO | 12.50 12.42
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Main Antenna (ACON)
Max. Rated
Avg. Power| Average
Band Mode Channel PG Data Ratsg f Max. powegr
(MHz)
Tolerance | (dBm)
(dBm)
100 5500 17.00 16.91
120 5600 17.00 16.94
802.11a 124 5620 6Mbps 17.00 16.97
128 5640 17.00 16.93
140 5700 15.50 15.47
100 5500 16.00 15.93
120 5600 17.00 16.91
802.11n-HT20| 124 5620 MCSO0 17.00 16.99
128 5640 17.00 16.95
140 5700 17.00 16.92
100 5500 16.00 15.94
120 5600 17.00 16.96
124 5620 17.00 16.91
5600 MHa B02.11n-VHT20— 58 T a0 | M©°° [17.00 16.98
140 5700 17.00 16.93
144 5720 17.00 16.97
102 5510 15.50 15.44
118 5590 17.00 16.93
802.11n-HT40 126 5630 MCSO 17.00 16.96
134 5670 17.00 16.98
102 5510 15.50 15.42
118 5590 17.00 16.99
802.11n-VHT40Q 126 5630 MCSO 17.00 16.93
134 5670 17.00 16.92
142 5710 17.00 16.96
106 5530 17.00 16.97
802.11n-VHT8Q 122 5610 MCSO0 17.00 16.93
138 5690 17.00 16.95
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]
Main Antenna (ACON)
Max. Rated

Avg. Power| Average

Mode Mode Channel TR Data Ratg + Max. power

(MHz)
Tolerance | (dBm)
(dBm)

149 5745 16.00 15.96

802.11a 157 5785 6Mbps 17.00 16.98

165 5825 17.00 16.94

149 5745 17.00 16.97

802.11n-HT20| 157 5785 MCSO0 17.00 16.89

165 5825 17.00 16.94

149 5745 17.00 16.99

5800 MHz 802.11n-VHT2Q 157 5785 MCSO0 17.00 16.92

165 5825 17.00 16.96

151 5755 17.00 16.92

802.11n-HT40 159 5795 MCSO 17.00 16.95

151 5755 17.00 16.97

802.11n-VHT4 159 5795 MCS0 17.00 16.99

802.11n-VHT8(Q 155 5775 MCSO0 17.00 16.99
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Aux (CHO) — ACON
Aux Antenna (ACON)
Max. Rated
Avg. Power| Average
Band Mode Channel e eey Data Ratg f Max. powe?r
(MHz)
Tolerance | (dBm)
(dBm)
1 2412 17.50 17.46
2 2417 18.50 18.46
802.11b 6 2437 | 'MPPS 550 18.44
11 2462 18.50 18.47
1 2412 16.50 16.41
802.11g 6 2437 6Mbps 17.50 17.49
2450 MHz 11 2462 17.50 17.45
1 2412 17.00 16.91
802.11n-HT20 6 2437 MCSO0 17.00 16.90
11 2462 17.00 16.89
3 2422 17.00 16.99
802.11n-HT40 6 2437 MCSO0 17.00 16.91
9 2452 17.00 16.85
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]
Aux Antenna (ACON)
Max. Rated
Avg. Power| Average
Band Mode Channel Brequency Data Ratd + Max. power
(MHz)
Tolerance (dBm)
(dBm)
36 5180 17.00 16.99
40 5200 17.00 16.95
802.11a 44 5220 | SMOPS m700 16.97
48 5240 17.00 16.96
36 5180 17.00 16.97
40 5200 17.00 16.99
802.11n-HT20 —7 5220 | V°S0 3700 16.98
48 5240 17.00 16.96
5.15-5.25 GHz 36 5180 17.00 16.94
40 5200 17.00 16.98
802.11n-VHT20— 5220 | V°S0 3700 16.99
48 5240 17.00 16.96
38 5190 17.00 16.92
802.11n-HT40 46 5230 MCS0 17.00 16.96
38 5190 17.00 16.92
802.11n-VHT4 46 5230 MCS0 17.00 16.96
802.11n-VHTS80 42 5210 MCSO0 12.00 11.97
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|
Aux Antenna (ACON)
Max. Rated

Avg. Power| Average

Band Mode Channel reEpeny Data Ratg + Max. power

(MHz)
Tolerance (dBm)
(dBm)

52 5260 17.00 16.98

56 5280 17.00 16.95

802.11a 60 5300 | EMPPS 700 16.96

64 5320 17.00 16.99

52 5260 17.00 16.95

56 5280 17.00 16.97

802.11n-HT20 —¢7 5300 | MCS0 700 16.99

64 5320 17.00 16.94

5 25-5.35 GHz 52 5260 17.00 16.95

56 5280 17.00 16.92

802.11n-VHT20—¢5 5300 | V€S0 700 16.90

64 5320 17.00 16.93

54 5270 17.00 16.98

802.11n-HT40 —¢5 5370 | V€S0 350 13.44

54 5270 17.00 16.94

802.11n-VHT40—7 5370 | MCS0 350 13.44

802.11n-VHT80 58 5290 | MCSO | 12.50 12.43
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£
Aux Antenna (ACON)
Max. Rated
Avg. Power| Average
Band Mode Channel Brequency Data Ratd f Max. powegr
(MHz)
Tolerance | (dBm)
(dBm)
100 5500 17.00 16.94
120 5600 17.00 16.98
802.11a 124 5620 6Mbps 17.00 16.92
128 5640 17.00 16.93
140 5700 15.50 15.43
100 5500 16.00 15.95
120 5600 17.00 16.90
802.11n-HT20| 124 5620 MCSO0 17.00 16.92
128 5640 17.00 16.89
140 5700 17.00 16.90
100 5500 16.00 15.98
120 5600 17.00 16.99
124 5620 17.00 16.94
5600 MHy 8021 In-VHT 20— T 8640 | V%0 [17.00 16.91
140 5700 17.00 16.95
144 5720 17.00 16.97
102 5510 15.50 15.40
118 5590 17.00 16.90
80211n-HT40 — e T 5630 | MCS0 37.00 16.94
134 5670 17.00 16.97
102 5510 15.50 15.40
118 5590 17.00 16.90
802.11n-VHT40 126 5630 MCSO0 17.00 16.92
134 5670 17.00 16.88
142 5710 17.00 16.90
106 5530 17.00 16.94
802.11n-VHT8(Q 122 5610 MCSO0 17.00 16.99
138 5690 17.00 16.97
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Aux Antenna (ACON)
Max. Rated
Avg. Power| Average
Mode Mode Channel FIEElene) Data Ratd + Max. power
(MHz)
Tolerance | (dBm)
(dBm)
149 5745 16.00 15.94
802.11a 157 5785 6Mbps 17.00 16.95
165 5825 17.00 16.90
149 5745 17.00 16.93
802.11n-HT20| 157 5785 MCSO 17.00 16.95
165 5825 17.00 16.94
149 5745 17.00 16.99
5800 MHz 802.11n-VHT2Q 157 5785 MCSO 17.00 16.93
165 5825 17.00 16.92
151 5755 17.00 16.99
802.11n-HT40 159 5795 MCSO 17.00 16.93
151 5755 17.00 16.89
802.11n-VHT4 159 5795 MCS0 17.00 16.95
802.11n-VHT8(Q 155 5775 MCSO0 17.00 16.95

Bluetooth conducted power table (Yageo)

Average Output Power (dBm)
Mode |Channel|Frequency(MHz Tune-up (dBm
g v ) 1Mbps 2Mbps 3Mbps P )
CH o0 2402 7.98 7.95 7.89
BR/EDR| CH 39 2441 7.95 7.91 7.73 8
CH78 2480 7.90 7.88 7.81
A Output P dB
Mode |Channel|Frequency(MHz) Yerage qu;SKower( m) Tune-up (dBm)
CH 00 2402 7.79
LE CH 19 2440 7.71 8
CH 39 2480 7.68
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1.4 Test Environment

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

1.5 Operation Description

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

EUT was tested in the following configurations:
WLAN (Main / Aux): The bottom of keyboard touch the phantom (Omm)

A A
{ 205mm+ 205mm+
Main
T2mms+ G0mms' T2mm+  Tmme!
: > C :. » —— -
]

|||||||||||||| Bottom of laptop:
[T

[T ITTITT[]
[CLCLCITIITT
111111117
EE. [T [T

I:l_l_l_l

C ]

Bottom of laptop« : : :

Antenna position plot (Front view)
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Main & Aux antenna

205mm

\w; |

I MY
202mm

7/

Antenna-to-user separation distance
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Note:
802.11b DSSS SAR Test Requirements:

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

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

802.11g/n OFDM SAR Test Exclusion Requirements:

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

Initial Test Configuration:

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

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

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

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

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

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 2 0.8 W/kg,
repeated that measurement once. Perform a second repeated measurement
only if the ratio of largest to smallest SAR for the original and first repeated

measurements is > 1.20 or when the original or repeated measurement is = 1.45
W/kg (~ 10% from the 1-g SAR limit)

11.Based on KDB447498D01,

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

Mak. tune up power(mW) Pr—
Min. test separation distanes( mnr) A -\;ft 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 step1) + (test separation

distance-50mm)x(S2)|(mW),

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

[(Threshold at 50mm in step1) + (test separation distance-50mm)x10](mW),
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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.
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Fig. a The block diagram of SAR system
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The Electro-optical converter (EOC) performs the conversion between optical
and electrical of the signals for the digital communication to the DAE and for the
analog signal from the optical surface detection. The EOC is connected to the
measurement server.
The function of the measurement server is to perform the time critical tasks such
as signal filtering, control of the robot operation and fast movement interrupts.
A probe alignment unit which improves the (absolute) accuracy of the probe
positioning.
A computer operating Windows 7.
DASY 5 software.
Remote control with teach pendant and additional circuitry for robot safety such
as warning lamps, etc.

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

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

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

EX3DV4 E-Field Probe

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

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

Frequency |10 MHz to > 6 GHz

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

Dynamic 10 uW/g to > 100 mW/g
Range Linearity: £ 0.2 dB (noise: typically < 1 uyW/q)

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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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 Thickness |2 £ 0.2 mm

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/
5300/5600/5800MHz. The tests were conducted on the same days as the
measurement of the DUT. The obtained results from the system accuracy
verification are displayed in the table 1 (SAR values are normalized to 1W forward
power delivered to the dipole). During the tests, the ambient temperature of the
laboratory was 21.7°C, the relative humidity was 62% and the liquid depth above
the ear reference points was = 15 cm £ 5 mm (frequency <3 GHz) or=10cm =5
mm (frequency > 3 G Hz) in all the cases. It is seen that the system is operating
within its specification, as the results are within acceptable tolerance of the
reference values.

z ¥
Spacer X

3D Probe positioner

|I ‘\\n.
_ \ Field probe
) ..‘\ ~

Flat phantom

Dipole

Signal ‘ -

generatar ‘=1= :

Fig. b The block diagram of system verification
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Measured
Validation SN Frequency 1\éVALa}:get M; :;l_]:ed SAR-1g [ Deviation| Measured
Kit (MHz) W/ g Wi 9 | normalized to (%) Date

(mW/g) (mW/g) 1W (mW/g)

D2450V2 | 727 | 2450 | Body 49.6 12.8 51.2 3.23% | Feb. 13,2017

5200 | Body 72.8 7.23 72.3 -0.69% | Feb. 14,2017

D5GHZV2 | 1023 5300 | Body 76.1 7.44 74.4 -2.23% | Feb. 15,2017

5600 | Body 79.6 8.33 83.3 4.65% | Feb. 16,2017

5800 | Body 75.9 7.74 77.4 1.98% | Feb. 17,2017

Table 1. Results of system validation

1.9 Tissue Simulant Fluid for the Frequency Band

The dielectric properties for this body-simulant fluid were measured by using the
Agilent Model 85070E Dielectric Probe (rates frequency band 200 MHz to 20 GHz)
in conjunction with Network Analyzer (30 KHz-6000 MHz).
All dielectric parameters of tissue simulates were measured within 24 hours of SAR
measurements. The measured conductivity and permittivity are all within + 5% of
the target values.

Measured Wt Target AEEEE Measured
Tissue | Measurement Dielectric get. Dielectric -
Frequency Conductivity, Conductivity, | % dev €r| % dev o
Type Date Constant, Constant,
(MHz) e o (S/m) e o (S/m)
2402 52.764 1.904 52.632 1.967 0.25% | -3.31%
Feb. 13, 2017 2437 52.717 1.938 52.581 1.999 0.26% | -3.17%
2450 52.700 1.950 52.552 2.023 0.28% | -3.74%
2462 52.685 1.967 52.526 2.046 0.30% | -4.02%
5190 49.028 5.288 49.850 5.088 -1.68% | 3.77%
Feb. 14, 2017 5200 49.014 5.299 50.298 5.102 -2.62% | 3.72%
5230 48.974 5.334 50.455 5.137 -3.02% | 3.70%
5260 48.933 5.369 50.011 5.154 -2.20% | 4.01%
Body Feb. 15, 2017 5280 48.906 5.393 49.972 5.178 -2.18% | 3.98%
5300 48.879 5.416 49.932 5.202 -2.16% | 3.95%
5320 48.851 5.439 49.894 5.226 -2.13% | 3.92%
5530 48.566 5.685 48.965 5.747 -0.82% | -1.10%
Eeb. 16. 2017 5600 48.471 5.766 48.848 5.837 -0.78% | -1.22%
€019, 5610 48.458 5.778 48.811 5.861 -0.73% | -1.43%
5690 48.349 5.872 48.649 5.974 -0.62% | -1.75%
Feb. 17, 2017 5775 48.234 5.971 48.084 6.161 0.31% | -3.19%
5800 48.200 6.000 48.041 6.197 0.33% | -3.28%

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

Frequenc Ingredient Total
u

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

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

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

Table 3. Recipes for Tissue Simulating Liquid
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1.10 Evaluation Procedures

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

1.11 Probe Calibration Procedures

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

1.11.1 Transfer Calibration with Temperature Probes

In lossy liquids the specific absorption rate (SAR) is related both to the
electric field ( £) and the temperature gradient (67 /5t ) in the liquid.

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

liquid.

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

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

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

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

Considering these problems, the possible accuracy of the calibration of

E-field probes with temperature gradient measurements in a carefully

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

combination of the waveguide techniques and the thermal measurements

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

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

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

with the estimates given in [2].

1.11.2 Calibration with Analytical Fields

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

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

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

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

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

points must be considered in the assessment of the uncertainty:

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

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

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

based generally on criteria published by the American National Standards

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

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

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

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

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

National Council on Radiation Protection and Measurements (NCRP) in

“Biological Effects and Exposure Criteria for Radio frequency Electromagnetic

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

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

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

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

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

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

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

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

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

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

Table 4. RF exposure limits

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

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

over their exposure.
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2. Summary of Results
Yageo Antenna
WLANS802.11 - Main Antenna
" Distance Freq. MSX' Rate(’\iAAvg. RIS ) Averaged SAR over 1g Plot
Antenna Mode Position m | CH | mhz) ?I_V(‘;‘I‘)(;';nczx- Avg. Power [ Scaling (Wrkg) .
yer (dBm) Measured | Reported
WLANS802.11 b Bottom side 0 6 2437 18.50 18.49 100.23% 0.493 0.494 55
WLAN802.11 n(40M) 5.2G | Bottom side 0 46 | 5230 17.00 16.99 100.23% 0.454 0.455 56
Main WLAN802.11 a 5.3G Bottom side 0 52 | 5260 17.00 16.99 100.23% 0.459 0.460 57
WLANB802.11 ac(80M) 5.6G | Bottom side 0 106 | 5530 17.00 16.99 100.23% 0.505 0.506 58
WLANB802.11 ac(80M) 5.8G | Bottom side 0 155 | 5775 17.00 16.98 100.46% 0.796 0.800 59
WLANB802.11 - Aux Antenna
o Distance Freq. M;X' RateiAAvg. Ll : Averaged SAR over 1g Plot
Antenna Mode Position [ CH (MHz) C')I'V;Terr;nczx- Avg. Power| Scaling (W/kg) page
eran (dBm) Measured | Reported
WLAN802.11 b Bottom side 0 11 2462 18.50 18.49 100.23% 0.494 0.495 60
Bluetooth (GFSK) Bottom side 0 0 2402 8.00 7.99 100.23% 0.051 0.051 61
Bottom side 0 38 | 5190 17.00 16.96 100.93% 0.803 0.810 -
WLAN802.11 n(40M) 5.2G | Bottom side 0 46 | 5230 17.00 16.98 100.46% 0.836 0.840 62
Bottom side* 0 46 | 5230 17.00 16.98 100.46% 0.831 0.835
Aux Bottom side 0 52 | 5260 17.00 16.97 100.69% 0.846 0.852 -
WLAN802.11 a 5.3G Bottom side 0 64 | 5320 17.00 16.99 100.23% 0.856 0.858 -
Bottom side* 0 64 | 5320 17.00 16.99 100.23% 0.858 0.860 63
WLAN802.11 ac(80M) 5.6G | Bottom side 0 122 | 5610 17.00 16.98 100.46% 0.791 0.795 64
Bottom side 0 155 | 5775 17.00 16.95 101.16% 0.818 0.827 65
WLAN802.11 ac(80M) 5.8G
Bottom side* 0 155 | 5775 17.00 16.95 101.16% 0.798 0.807 -

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

Note:
. _ reported BAR _ BEmWI _
Scalmg " mcasvred AR b TSR]

Reported SAR = measured SAR * (scaling)

mff‘“'f"'}':drm:a

" S &

Where P2 is maximum specified power, P1 is measured conducted power
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ACON Antenna
WLAN802.11 - Main Antenna
- T Freq. M;lx. F{ateg\i/l Avg.| Measured ' Averaged SAR over 1g Plot
Antenna Mode Position = CH (MHz) ?I'V::Izr;nc:x. Avg. Power | Scaling (W/kg) page
oran (dBm) Measured | Reported
WLANS802.11 b Bottom side 0 6 2437 18.50 18.48 100.46% 0.488 0.490 66
WLAN802.11 n(40M) 5.2G | Bottom side 0 46 | 5230 17.00 16.97 100.69% 0.743 0.748 67
Main WLAN802.11 a 5.3G Bottom side 0 52 | 5260 17.00 16.97 100.69% 0.539 0.543 68
WLANB802.11 ac(80M) 5.6G | Bottom side 0 106 | 5530 17.00 16.97 100.69% 0.720 0.725 69
WLANB802.11 ac(80M) 5.8G | Bottom side 0 155 | 5775 17.00 16.99 100.23% 0.672 0.674 70
WLANB802.11 - Aux Antenna
- ST Freq. MSX. F{atei/I Avg.| Measured . Averaged SAR over 1g Plot
Antenna Mode Position i) CH (MH2) QI_V(‘;?;;”C:X- Avg. Power| Scaling (W/kg) page
eran (dBm) Measured | Reported
WLANS802.11 b Bottom side 0 11 2462 18.50 18.47 100.69% 0.522 0.526 71
Bluetooth (GFSK) Bottom side 0 0 2402 8.00 7.98 100.46% 0.049 0.049 72
Bottom side 0 38 | 5190 17.00 16.97 100.69% 0.819 0.825 -
WLAN802.11 n(40M) 5.2G | Bottom side 0 46 | 5230 17.00 16.99 100.23% 0.945 0.947 73
Bottom side* 0 46 | 5230 17.00 16.99 100.23% 0.894 0.896
Bottom side 0 52 | 5260 17.00 16.98 100.46% 0.951 0.955 74
Aux WLAN802.11 a 5.3G Bottom side* 0 52 | 5260 17.00 16.98 100.46% 0.911 0.915
Bottom side 0 64 | 5320 17.00 16.99 100.23% 0.845 0.847 -
Bottom side 0 122 | 5610 17.00 16.99 100.23% 0.918 0.920 -
WLAN802.11 ac(80M) 5.6G | Bottom side 0 138 | 5690 17.00 16.97 100.69% 1.060 1.067 75
Bottom side* 0 138 | 5690 17.00 16.97 100.69% 1.040 1.047
Bottom side 0 155 | 5775 17.00 16.95 101.16% 0.902 0.912 76
WLANS02.11 ac(80M) 5.8G
Bottom side* 0 155 | 5775 17.00 16.95 101.16% 0.882 0.892

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

Note:

Scaling =

measured FAR

F1imW)

Reported SAR = measured SAR * (scaling)
Where P2 is maximum specified power, P1 is measured conducted power

Unless otherwise stated the results shown in this test report refer only to the sampl
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repomed AR _ FalmW) _ mlf_“ ST

tested and such sample(s) are retained for 90 days only.
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3. Simultaneous Transmission Analysis

Simultaneous Transmission Scenarios:

Simultaneous Transmit Configurations Body
2.4GHz WLAN MIMO Yes

5GHz WLAN MIMO Yes

BT + 2.4GHz WLAN Main Yes

BT + 5GHz WLAN Main Yes

Note:

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

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

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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3.1 Estimated SAR calculation

According to KDB447498 D01v05 — When standalone SAR test exclusion applies to
an antenna that transmits simultaneously with other antennas, the standalone SAR
must be estimated according to following to determine simultaneous transmission
SAR test exclusion:

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

Estimated 3AK =

If the minimum test separation distance is < 5mm, a distance of 5mm is used for
estimated SAR calculation. When the test separation distance is >50mm, the
0.4W/kg is used for SAR-1g.

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.

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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Max.
No. Conditions Position WLAN Max. SAR Sum SPLSR
. WLAN Aux
Main
2.4 GHz WLAN . YSAR<1.6,
1 Main Bottom side 0.494 0.495 0.989 Not required
5 GHz WLAN MIMO
Max. Max
No. Conditions Position WLAN . SAR Sum SPLSR
. WLAN Aux
Main
5 GHz WLAN Main . Analyzed
2 + WLAN Aux Bottom side 0.800 0.860 1.66 as below
WLAN MIMO
Peak
SAR Coordinates (cm) SSAR Location Simultaneous
Conditions | Position | Value (Wikg) Separation [SPLSR|Transmission
(W/kg) 9 | Distance SAR Test
X y z (mm)
WLAN Main 0.800 | 102.20 | 57.20 | 0.44
Bottom 1660 | 8153 | 0.026 [SPLSR<0.04,
side Not required
WLAN Aux 0.860 97.60 | -24.20 | -0.06

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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Max.
No. Conditions Position WLAN BT SAR Sum SPLSR
Main
2.4 GHz WLAN . >SAR<1.6,
3 Main Bottom side 0.494 0.051 0.545 Not required
5GHz WLAN Main + BT
Max.
No. Conditions Position WLAN BT SAR Sum SPLSR
Main
4 |2 GHzZWLANMain | g0 side | 0.800 0.051 0.851 | ZoAR<16,
+ BT Not required

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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ACON Antenna:
2.4 GHz WLAN MIMO
Max. Max
No. Conditions Position WLAN ) SAR Sum SPLSR
. WLAN Aux
Main
2.4 GHz WLAN . 2SAR<1.6,
1 Main Bottom side 0.490 0.526 1.016 Not required
5 GHz WLAN MIMO
Max. Max
No. Conditions Position WLAN . SAR Sum SPLSR
. WLAN Aux
Main
5 GHz WLAN Main . Analyzed
2 + WLAN Aux Bottom side 0.748 1.067 1.815 as below
WLAN MIMO
Peak
SAR Coordinates (cm) SSAR Location Simultaneous
Conditions | Position | Value (Wikg) Separation [SPLSR|Transmission
(W/kg) 9| Distance SAR Test
X y VA Unm)
WLAN Main 0.748 [100.40| 24.80 | 0.40
Bottom 1.815 75 0.033 |SPLSR<0.04,
side Not required
WLAN Aux 1.067 [100.80| -50.20 | -0.08

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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2.4GHz WLAN Main + BT

Max.
No. Conditions Position WLAN BT SAR Sum SPLSR
Main
2.4 GHz WLAN . >SAR<1.6,
3 Main Bottom side 0.490 0.049 0.539 Not required

5GHz WLAN Main + BT

Max.
No. Conditions Position WLAN BT SAR Sum SPLSR
Main
4 5 GHz WLAN Main

. >SAR<1.6,
+BT Bottom side 0.748 0.049 0.797 Not required

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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4. Instruments List
Manufacturer Device Tvbo Serial Date of last |Date of next
yp number calibration | calibration
. Dosimetric
Schmid & Partner|  “c gl | Exapva | 3938 Nov.25,2016{Nov.24,2017
Engineering AG
Probe
Schmid & Partner SYSte.m D2450V2 727 Apr.19,2016|Apr.18,2017
Engineering AG Vallldatlon
Dipole D5GHzV2 1023 Jan.20,2017({Jan.19,2018
Schmid & Partner Data acquisition| 4 1336 |Nov.22,2016{Nov.21,2017
Engineering AG | Electronics
Schmid & Partner Software DASY 52 N/A Calibration | Calibration
Engineering AG V52.8.8 not required|not required
Schmid & Partner Calibration | Calibration
Engineering AG Phantom ELI N/A not required|not required
. Network
Agilent Analyzer E5071C [MY46107530(Jan.20,2017|Jan.19,2018
. Dielectric Calibration | Calibration
Agilent Probe Kit 85070E |MY44300677 not required|not required
Agilent Dual-directional 772D  |MY52180142|Apr.13,2016|Apr.12,2017
coupler 778D  |MY52180302|Apr.13,2016|Apr.12,2017
. RF Signal
Agilent Generator N5181A [MY50145142|Feb.19,2016|Feb.18,2017
Agilent Power Meter | E4417A [MY52240003|0Oct.17,2016(0Oct.16,2017
MY52200003|Oct.17,2016|0ct.16,2017
Agilent Power Sensor | E9301H
MY52200004(Oct.17,2016|0Oct.16,2017
Digital
TECPEL thermometer DTM-303A| TP130075 [Mar.30,2016|Mar.29,2017

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

Date: 2017/2/13
WLAN 802.11b_Body Bottom side_CH 6_Main_O0mm
Communication System: WLAN(2.4G); Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; 0 = 1.999 S/m; €, = 52.581; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.4° C ; Liquid temperature: 22.0° C

DASY5 Configuration:
e Probe: EX3DV4 - SN3938; ConvF(7.4, 7.4, 7.4); Calibrated: 2016/11/25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.728 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 2.761 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 1.08 W/kg
SAR(1 g) = 0.493 W/kg; SAR(10 g) = 0.255 W/kg
Maximum value of SAR (measured) = 0.749 W/kg
dB

-2.80
-h.60
-8.39
-11.19
-13.99

0 dB = 0.749 W/kg = -1.25 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/2/14
WLAN 802.11n(40M) 5.2G_Body_ Bottom side_CH 46_Main_O0Omm
Communication System: WLAN(5G); Frequency: 5230 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5230 MHz; o = 5.137 S/m; €, = 50.455; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.5° C ; Liquid temperature: 22.1° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.692 W/kg

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

Reference Value = 6.385 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 1.13 W/kg

SAR(1 g) = 0.454 W/kg; SAR(10 g) = 0.346 W/kg

Maximum value of SAR (measured) = 0.629 W/kg

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

dy=4mm, dz=2mm

Reference Value = 6.385 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 1.12 W/kg

SAR(1 g) = 0.447 W/kg; SAR(10 g) = 0.340 W/kg

Maximum value of SAR (measured) = 0.618 W/kg
dB ; i

-0.88
-1.76
-2.64
-3.5¢2
-4.40

0 dB = 0.618 W/kg = -2.09 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: 2017/2/15
WLAN 802.11a 5.3G_Body_Bottom side_CH 52_Main_0mm
Communication System: WLAN(5G); Frequency: 5260 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5260 MHz; 6 = 5.154 S/m; ¢, = 50.011; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.5° C ; Liquid temperature: 22.2° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.601 W/kg

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

Reference Value = 6.305 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 2.01 W/kg

SAR(1 g) = 0.459 W/kg; SAR(10 g) = 0.348 W/kg

Maximum value of SAR (measured) = 0.612 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 1: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 6.305 V/m; Power Drift = 0.07 dB
Peak SAR (extrapolated) = 2.56 W/kg
SAR(1 g) = 0.448 W/kg; SAR(10 g) = 0.341 W/kg
Maximum value of SAR (measured) = 0.588 W/kg
dB _

-0.83
-1.6b
-2.50
-3.33
-4.16

0 dB = 0.588 W/kg = -2.31 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/2/16
WLAN 802.11ac(80M) 5.6G_Body_ Bottom side_CH 106_Main_0mm
Communication System: WLAN(5G); Frequency: 5530 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5530 MHz; ¢ = 5.747 S/m; ¢, = 48.965; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.2° C ; Liquid temperature: 22.2° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(3.83, 3.83, 3.83); Calibrated: 2016/11/25;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.625 W/kg

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

dy=4mm, dz=2mm

Reference Value = 7.001 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 1.51 W/kg

SAR(1 g) = 0.505 W/kg; SAR(10 g) = 0.392 W/kg

Maximum value of SAR (measured) = 0.723 W/kg

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

dy=4mm, dz=2mm

Reference Value = 7.001 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 1.85 W/kg

SAR(1 g) = 0.462 W/kg; SAR(10 g) = 0.380 W/kg

Maximum value of SAR (measured) = 0.600 W/kg

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

dy=4mm, dz=2mm

Reference Value = 7.001 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 1.12 W/kg

SAR(1 g) = 0.447 W/kg; SAR(10 g) = 0.381 W/kg

Maximum value of SAR (measured) = 0.610 W/k
dB -

-0.66
-1.32
-1.99
-2.65
-39

0dB =0.610 W/kg = -2.15 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/2/17
WLAN 802.11ac(80M) 5.8G_Body_ Bottom side_CH 155 Main_0mm
Communication System: WLAN(5G); Frequency: 5775 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5775 MHz; 6 = 6.161 S/m; ¢, = 48.084; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.3° C ; Liquid temperature: 22.1° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.02, 4.02, 4.02); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.24 W/kg
Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 7.475 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 3.43 W/kg
SAR(1 g) = 0.796 W/kg; SAR(10 g) = 0.497 W/kg
Maximum value of SAR (measured) = 1.24 W/kg
Configuration/Body/Zoom Scan (7x7x12)/Cube 1: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 7.475 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 2.54 W/kg
SAR(1 g) =0.706 W/kg; SAR(10 g) = 0.471 W/kg
Maximum value of SAR (measured) = 1.05 W/kg
Configuration/Body/Zoom Scan (7x7x12)/Cube 2: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 7.475 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 2.88 W/kg
SAR(1 g) = 0.592 W/kg; SAR(10 g) = 0.430 W/kg
Maximum value of SAR (measured) = 0.756 W/kg

dB
1]

-0.86
-1.72
-2.59
-3.45
-4.31

0 dB =0.756 W/kg = -1.21 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11b_Body Bottom side_CH 11_Aux_Omm
Communication System: WLAN(2.45QG); Frequency: 2462 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; o = 2.046 S/m; ¢, = 52.526; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.4° C ; Liquid temperature: 22.0° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(7.4, 7.4, 7.4); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.650 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 2.838 V/m; Power Drift = -0.00 dB
Peak SAR (extrapolated) = 1.05 W/kg
SAR(1 g) = 0.494 W/kg; SAR(10 g) = 0.252 W/kg
Maximum value of SAR (measured) = 0.731 W/kg
dB

-2.64
-h.28
-7.93
-10.57
-13.21

0 dB = 0.731 Wkg = -1.36 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Bluetooth_Body Bottom side_ CH 0_Aux_Omm

Communication System: Bluetooth; Frequency: 2402 MHz; Duty Cycle: 1:1

Medium parameters used: f = 2402 MHz; o = 1.967 S/m; €, = 52.632; p = 1000 kg/m*
Phantom section: Flat Section

Ambient temperature: 22.4° C ; Liquid temperature: 22.0° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(7.4, 7.4, 7.4); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (61x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.0749 W/kg

Configuration/Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 1.852 V/m; Power Drift = -0.10 dB
Peak SAR (extrapolated) = 0.110 W/kg
SAR(1 g) = 0.051 W/kg; SAR(10 g) = 0.028 W/kg
Maximum value of SAR (measured) = 0.0791 W/kg
dB

217
-4.33
-6.50
-8.6b
-10.83

0 dB = 0.0791 W/kg = -11.02 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11n(40M) 5.2G_Body_ Bottom side_CH 46_Aux_Omm
Communication System: WLAN(5G); Frequency: 5230 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5230 MHz; o = 5.137 S/m; €, = 50.455; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.5° C ; Liquid temperature: 22.1° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.52 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 6.087 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 2.64 W/kg
SAR(1 g) = 0.836 W/kg; SAR(10 g) = 0.472 W/kg
Maximum value of SAR (measured) = 1.37 W/kg
dB

-1.45
-2.90
-4.36
-h.1
-1.26

0 dB = 1.37 W/kg = 1.36 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11a 5.3G_Body_Bottom side_CH 64_Aux_Omm
Communication System: WLAN(5G); Frequency: 5320 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5320 MHz; ¢ = 5.226 S/m; ¢, = 49.894; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.5° C ; Liquid temperature: 22.2° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.39 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 6.648 V/m; Power Drift = 0.12 dB
Peak SAR (extrapolated) = 3.90 W/kg
SAR(1 g) = 0.856 W/kg; SAR(10 g) = 0.480 W/kg
Maximum value of SAR (measured) = 1.39 W/kg
dB

-1.41
-2.82
-4.23
-h.64
-f.05

0 dB = 1.39 W/kg = 1.42 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11ac(80M) 5.6G_Body_ Bottom side_ CH 122_Aux_0mm
Communication System: WLAN(5G); Frequency: 5610 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5610 MHz; o = 5.861 S/m; ¢, = 48.811; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.2° C ; Liquid temperature: 22.2° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(3.83, 3.83, 3.83); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.18 W/kg

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

Reference Value = 7.002 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 3.37 W/kg

SAR(1 g) = 0.791 W/kg; SAR(10 g) = 0.493 W/kg

Maximum value of SAR (measured) = 1.25 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 1: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 7.002 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 2.69 W/kg
SAR(1 g) = 0.723 W/kg; SAR(10 g) = 0.481 W/kg
Maximum value of SAR (measured) = 1.08 W/kg
dB :

-1.03
-2.06
-3.08
-4.11
-h.14

0 dB = 1.08 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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WLAN 802.11ac(80M) 5.8G_Body_ Bottom side_ CH 155 Aux_0Omm
Communication System: WLAN(5G); Frequency: 5775 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5775 MHz; 6 = 6.161 S/m; ¢, = 48.084; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.3° C ; Liquid temperature: 22.1° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.02, 4.02, 4.02); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.27 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 6.753 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 5.09 W/kg
SAR(1 g) = 0.818 W/kg; SAR(10 g) = 0.510 W/kg
Maximum value of SAR (measured) = 1.26 W/kg
dB

-1.17
-2.34
-3.50
-4.67
-h.64

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

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11b_Body Bottom side_ CH 6_Main_Omm
Communication System: WLAN(2.45G); Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; o = 1.999 S/m; ¢, = 52.581; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.4° C ; Liquid temperature: 22.0° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(7.4, 7.4, 7.4); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.716 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 3.202 V/m; Power Drift = -0.15 dB
Peak SAR (extrapolated) = 1.03 W/kg
SAR(1 g) = 0.488 W/kg; SAR(10 g) = 0.247 W/kg
Maximum value of SAR (measured) = 0.719 W/kg
dB

-2.47
-4.94
-7.42
-9.89
-12.36

0dB = 0.719 W/kg = -1.43 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11n(40M) 5.2G_Body_ Bottom side_CH 46_Main_O0Omm
Communication System: WLAN(5G); Frequency: 5230 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5230 MHz; o = 5.137 S/m; €, = 50.455; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.5° C ; Liquid temperature: 22.1° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.14 W/kg

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

Reference Value = 9.878 V/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 2.16 W/kg

SAR(1 g) = 0.743 W/kg; SAR(10 g) = 0.570 W/kg

Maximum value of SAR (measured) = 0.968 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 1: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 9.878 V/m; Power Drift = -0.16 dB
Peak SAR (extrapolated) = 1.73 W/kg
SAR(1 g) = 0.544 W/kg; SAR(10 g) = 0.413 W/kg
Maximum value of SAR (measured) = 0.751 W/kg
dB

-0.88
-1.76
-2.b5
-3.53
-4.41

0 dB = 0.751 W/kg = -1.24 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11a 5.3G_Body_Bottom side_CH 52_Main_0mm
Communication System: WLAN(5G); Frequency: 5260 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5260 MHz; 6 = 5.154 S/m; ¢, = 50.011; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.5° C ; Liquid temperature: 22.2° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.828 W/kg

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

Reference Value = 6.139 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 2.64 W/kg

SAR(1 g) = 0.539 W/kg; SAR(10 g) = 0.373 W/kg

Maximum value of SAR (measured) = 0.772 W/kg

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

dy=4mm, dz=2mm

Reference Value = 6.139 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.925 W/kg

SAR(1 g) = 0.423 W/kg; SAR(10 g) = 0.329 W/kg

Maximum value of SAR (measured) = 0.590 W/kg
dB ; y ! .

-0.88
-1.76
-2.64
-3.5¢2
-4.40

0 dB = 0.590 W/kg = -2.29 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11ac(80M) 5.6G_Body_ Bottom side_CH 106_Main_0mm
Communication System: WLAN(5G); Frequency: 5530 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5530 MHz; ¢ = 5.747 S/m; ¢, = 48.965; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.2° C ; Liquid temperature: 22.2° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(3.83, 3.83, 3.83); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.05 W/kg

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

Reference Value = 6.511 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 3.12 W/kg

SAR(1 g) = 0.720 W/kg; SAR(10 g) = 0.499 W/kg

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

Configuration/Body/Zoom Scan (7x7x12)/Cube 1: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 6.511 V/m; Power Drift = 0.13 dB
Peak SAR (extrapolated) = 2.24 W/kg
SAR(1 g) = 0.577 W/kg; SAR(10 g) = 0.416 W/kg
Maximum value of SAR (measured) = 0.804 W/kg
dB .

-0.89
-1.78
-2.bb
-3.55
-4.44

0 dB = 0.804 W/kg = -0.95 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11ac(80M) 5.8G_Body_ Bottom side_CH 155 Main_0mm
Communication System: WLAN(5G); Frequency: 5775 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5775 MHz; 6 = 6.161 S/m; ¢, = 48.084; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.3° C ; Liquid temperature: 22.1° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.02, 4.02, 4.02); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.948 W/kg

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

Reference Value = 6.765 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 4.06 W/kg

SAR(1 g) = 0.648 W/kg; SAR(10 g) = 0.468 W/kg

Maximum value of SAR (measured) = 0.922 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 1: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 6.765 V/m; Power Drift = 0.11 dB
Peak SAR (extrapolated) = 3.09 W/kg
SAR(1 g) = 0.672 W/kg; SAR(10 g) = 0.459 W/kg
Maximum value of SAR (measured) = 1.00 W/kg
dB

-1.03
-2.06
-3.10
-4.13
-h.16

0 dB = 1.00 W/kg = 0.00 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11b_Body Bottom side_CH 11_Aux_Omm
Communication System: WLAN(2.4G); Frequency: 2462 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; o = 2.046 S/m; ¢, = 52.526; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.4° C ; Liquid temperature: 22.0° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(7.4, 7.4, 7.4); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.758 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 3.410 V/m; Power Drift = -0.18 dB
Peak SAR (extrapolated) = 1.14 W/kg
SAR(1 g) = 0.522 W/kg; SAR(10 g) = 0.265 W/kg
Maximum value of SAR (measured) = 0.804 W/kg
dB

-2.50
-h.00
-7.49
-9.99
-12.49

0 dB = 0.804 W/kg = -0.95 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/2/13

Bluetooth_Body Bottom side_ CH 0_Aux_Omm

Communication System: Bluetooth; Frequency: 2402 MHz; Duty Cycle: 1:1

Medium parameters used: f = 2402 MHz; o = 1.967 S/m; €, = 52.632; p = 1000 kg/m*
Phantom section: Flat Section

Ambient temperature: 22.4° C ; Liquid temperature: 22.0° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(7.4, 7.4, 7.4); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (61x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.0691 W/kg

Configuration/Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 0.2331 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 0.108 W/kg
SAR(1 g) = 0.049 W/kg; SAR(10 g) = 0.023 W/kg
Maximum value of SAR (measured) = 0.0774 W/kg
dB

-4.5h2
-9.04
-13.56
-18.08
-22.60

0 dB = 0.0774 W/kg = -11.11 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: 2017/2/14
WLAN 802.11n(40M) 5.2G_Body_ Bottom side_CH 46_Aux_Omm
Communication System: WLAN(5G); Frequency: 5230 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5230 MHz; o = 5.137 S/m; €, = 50.455; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.5° C ; Liquid temperature: 22.1° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.53 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 6.802 V/m; Power Drift = 0.06 dB
Peak SAR (extrapolated) = 3.31 W/kg
SAR(1 g) = 0.945 W/kg; SAR(10 g) = 0.542 W/kg
Maximum value of SAR (measured) = 1.50 W/kg
dB

-1.43
-2.85
-4.28
-h.70
-f.13

0 dB = 1.50 W/kg = 1.76 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: 2017/2/15
WLAN 802.11a 5.3G_Body_Bottom side_CH 52_Aux_0Omm
Communication System: WLAN(5G); Frequency: 5260 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5260 MHz; 6 = 5.154 S/m; ¢, = 50.011; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.5° C ; Liquid temperature: 22.2° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.59 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 6.700 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 3.53 W/kg
SAR(1 g) = 0.951 W/kg; SAR(10 g) = 0.549 W/kg
Maximum value of SAR (measured) = 1.54 W/kg
dB

-1.41
-2.81
-4.22
-h.62
-1.03

0 dB = 1.54 W/kg = 1.88 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/2/16
WLAN 802.11ac(80M) 5.6G_Body_ Bottom side_ CH 138_Aux_0mm
Communication System: WLAN(5G); Frequency: 5690 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5690 MHz; ¢ = 5.974 S/m; ¢, = 48.649; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.2° C ; Liquid temperature: 22.2° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(3.83, 3.83, 3.83); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.64 W/kg

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

Reference Value = 7.299 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 7.21 W/kg

SAR(1 g) = 1.06 W/kg; SAR(10 g) = 0.634 W/kg

Maximum value of SAR (measured) = 1.67 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 1: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 7.299 V/m; Power Drift = 0.08 dB
Peak SAR (extrapolated) = 3.65 W/kg
SAR(1 g) = 0.986 W/kg; SAR(10 g) = 0.619 W/kg
Maximum value of SAR (measured) = 1.58 W/kg
dB E

-1.32
-2.64
-3.96
-h.28
-b.60

0 dB = 1.58 W/kg = 1.99 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/2/17
WLAN 802.11ac(80M) 5.8G_Body_ Bottom side_ CH 155 Aux_0Omm
Communication System: WLAN(5G); Frequency: 5775 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5775 MHz; 6 = 6.161 S/m; ¢, = 48.084; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.3° C ; Liquid temperature: 22.1° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.02, 4.02, 4.02); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.39 W/kg

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

Reference Value = 6.950 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.83 W/kg

SAR(1 g) = 0.902 W/kg; SAR(10 g) = 0.552 W/kg

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

Configuration/Body/Zoom Scan (7x7x12)/Cube 1: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 6.950 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 2.36 W/kg
SAR(1 g) = 0.753 W/kg; SAR(10 g) = 0.520 W/kg
Maximum value of SAR (measured) = 1.36 W/kg
dB 7

-1.24
-2.47
-3.71
-4.94
-b.18

0 dB = 1.36 W/kg = 1.32 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: 2017/2/13
Dipole 2450 MHz_SN:727
Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 2.023 S/m; ¢, = 52.552; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.4° C ; Liquid temperature: 22.0° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(7.4, 7.4, 7.4); Calibrated: 2016/11/25;

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

« Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (51x61x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 22.8 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 100.7 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 30.2 W/kg
SAR(1 g) = 12.8 W/kg; SAR(10 g) = 5.97 W/kg
Maximum value of SAR (measured) = 21.9 W/kg
dB

-8.66

-17.72
-26.57
-35.43
-44.29

0 dB = 21.9 W/kg = 13.40 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/2/14
Dipole 5200 MHz_SN:1023
Communication System: CW; Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 5.102 S/m; ¢, = 50.298; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.5° C ; Liquid temperature: 22.1° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« 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) = 14.5 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 57.26 V/m; Power Drift = -0.08 dB
Peak SAR (extrapolated) = 28.8 W/kg
SAR(1 g) =7.23 W/kg; SAR(10 g) = 2.03 W/kg
Maximum value of SAR (measured) = 15.0 W/kg
dB

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

0 dB = 15.0 W/kg = 11.77 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: 2017/2/15

Dipole 5300 MHz_SN:1023

Communication System: CW; Frequency: 5300 MHz; Duty Cycle: 1:1

Medium parameters used: f = 5300 MHz; ¢ = 5.202 S/m; ¢, = 49.932; p = 1000 kg/m*
Phantom section: Flat Section

Ambient temperature: 22.5° C ; Liquid temperature: 22.2° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« 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) = 16.8 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 56.12 V/m; Power Drift = -0.06 dB
Peak SAR (extrapolated) = 32.4 W/kg
SAR(1 g) = 7.44 W/kg; SAR(10 g) = 2.1 W/kg
Maximum value of SAR (measured) = 15.2 W/kg
dB

-8.92

-17.84
-26. 7T
-35.69
-44.61

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

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/2/16

Dipole 5600 MHz_SN:1023

Communication System: CW; Frequency: 5600 MHz; Duty Cycle: 1:1

Medium parameters used: f = 5600 MHz; o = 5.837 S/m; ¢, = 48.848; p = 1000 kg/m*
Phantom section: Flat Section

Ambient temperature: 22.2° C ; Liquid temperature: 22.2° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(3.83, 3.83, 3.83); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« 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) = 18.8 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 60.21 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 37.3 W/kg
SAR(1 g) = 8.33 W/kg; SAR(10 g) = 2.33 W/kg
Maximum value of SAR (measured) = 17.8 W/kg
dB

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

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

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/2/17

Dipole 5800 MHz_SN:1023

Communication System: CW; Frequency: 5800 MHz; Duty Cycle: 1:1

Medium parameters used: f = 5800 MHz; o = 6.197 S/m; ¢, = 48.041; p = 1000 kg/m*
Phantom section: Flat Section

Ambient temperature: 22.3° C ; Liquid temperature: 22.1° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(4.02, 4.02, 4.02); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« 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) = 17.7 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 56.94 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 37.6 W/kg
SAR(1 g) =7.74 W/kg; SAR(10 g) = 2.08 W/kg
Maximum value of SAR (measured) = 17.3 W/kg
dB

-b.4%

-12.89
-19.34
-2h. 78
-32.23

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

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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OC Vaoltage Measuremen!
AT - Corrvarier Mesoklion normiml
High Amnos: 1LEE = S uY fllmnps = V0K, 300w
L Range IL5E = alny lllmnge = =1 ___+3my
DASY mBasumman parsrmeise. Auls Zer Tee: 3 aee: Memanising Eme: 3 sec
Calibration Feolors X ¥ F
_l-hﬂh Ramnga ADEEED b 0% (k=) | 03635 ¢ 0.02%, (k=2) | 403,727 £ 0.08% (k=2
Low Range HA52TE = 1. 50% (k=2) | 388718 £ 1 50% (h=2) | 309660 + | 50 (k=2)
Connector Angle

|E¢1mﬂwmumbi usa«:hb-ﬂs\'a\_:m-'r-

pE e

Craritlicate No: DAaE4-1 238_MenE

Unless otherwise stated the results shown in this test report refer only to the sample(s;

FAZERE R 1B R SR B FI7 > PR BEIO0S © £95F 4 %

Paged ote

) tested and such sample(s) are retained for 90 days only.
i ﬁl?iF‘l?F‘ > F‘ﬁﬂiﬁ’rﬁ@l °

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



Report No. : E5/2017/20001
Page: 85 of 120

Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linsarity

| High Range Reading () | Ditiersnce V) | Error (%)

[Channel ¥ + Inpast | 74 0.4 ' non
Channel X+ Inpul 2000125 04 £, 01
Channal - Input -1859 61 1.35 aot
Channeal ¥ -I-il'rpl.ﬂ' TEEISES ] HE 1.7
Charnsl ¥ + Input 000 A8 FTE 0.0
Channel ¥ = Input | R0 B 17T 1.6
Charinel ¥ & Inpist | 1oapar.ad 149 000
Chennel T+ Input 19535 78 A8E a0t
Chamel 2 Input 200524 -218 0,61
Loy i ge Aeading {wy) Diffarence V] Efror (%}
Channal X < Input apat AT (1] [iNF K]
Channzl X = Input 201908 011 1.0
Channal X - Input 198F7 F_QTB-!- D2
Chanmal ¥ = Inpaut 200154 00 £.00
Channel¥ = npu 201 35 0,88 D18
Channal ¥ - i-np:u 148877 0E2 .31
Channel 2 » Inpul 200950 040 o
Chaniel T + rapnt 200 T2 0,7 035
ChannelE - Ipil) 159 12 070 oA

2. Commen mode sensitivity
DASY measuremeant parametes: Aujo Zam Time 3 see, Mbasiiing ime 3 sac

| Caommon maids Higih Flangs | Low Range
| Inpul Voltage (mY) Pormiege Aeading (WW) fverage Reading (V)
Chamn=l X 200 &0 3.80
a0 FE 531
Channal ¥ 2] -1.23 -3.73
LY a7 aal
Channel T 205 2083 21,36
=200 2391 -24 A4
3, Channel separation
DADY msssurenent farametars: Auso Zam Time: 3 sec; Measuring tims: 3 sen
NP4t Voitags (mV) | Channed X {4¥) | Channsl ¥ (u¥) | Ghannel Z (¥}
Channed & o - 47 BT
Channed ¥ 200 7ar l ET2 |r
Channed 2 200 7 6,96 | |
Cariticsdn bloe DAL 13365 NavlE Paga 4 ot &
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4. AD-Converter Values with inputs shorted

DG s ient paramebsns: Aula Jang Time 5 ssc Meesarng lins_ 3 sec
High Fange (LSEB) Low Range (LSE}

Channe X 1 5EE0 15861
Channel ¥ 15508 184S
Channe| 2 156855 15173

5. Input Offsel Measurement
NEASY measurement pareris=tens ALln Zero Time: 3 ges; MBHuulill;; b 3 5ec
it 1 DMEL

Aversge (V] | min. Offset (4] | ma Ofset vy | 5 m‘l'ﬁ“"

Chanmeal X 026 =107 nay s
Chamnal ¥ 022 — - 87 .62 Ad
Chanmel Z -0.87 -1.73 D23 Q36

6. Inpul Offset Currem
Mol pus circuitry offset cuine on all crannes <2504

7. Input Resistance (Tysicsi valuse lo iromisan)

Taralng (kham) Measuring (MORm)

Channel X 20 200
Channes Y <0 200
Channel Z Alh] 206

B. Low Battery Alsrm Voltage [Mypical waiues far inlonmnation)
Typdeal values Asrn Laval (VDC)
Supjly |+ Vee) +7.8
Supply I- Vee Ex

8. Power Consumplion (Typical walues bor iffarmation)
Typieal vaites - u!HmMJf_ﬂLImdur (maAl | Transmiting (md) |
Supply {+ Vea) I; i) | +8 =14

| Bupply (- Ves) | £ | E | 4
Cartricaln Hor DAEA-1 5356 _MoE Fige S of £
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Callbration Laboratory of AR i ¥ P
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Glossary:

TEL lissun srmulalieg fquid

HORMy.y.2 aenallvily 0 fras spaco

CaniF sonatiily v TSL 7 NORMs 2

ooR o s compression poinl

CF sl baction |1/duly_cyeks) of iha RF signal

A B, G T morkition desendan linesization paramelers

Palasizaticn i rrnlagnn arcured probe asis

Palasizalion i Hoobmiiaon eound an ws that = 0 Ae plene parmal o probs akis (9 aasiukens iy ceniarng

L H =00 norma o grobe asls
Connesier Angh alomation usad in DY system ba akgn probe sensoe X o e mbol cooed el Sysi=m

Callbrabian la Performed According @& the Following Standards:

ay |EEE 5w 1528-2013, “|EEE Aacommandad Pracios For Delermiing Mo Paok Spaksl-\wemagand Spiedbe
Ansomplion Rale (SAH | inhe Human Head from Wirgless Commurikcalang Davices. Measimaman|
Teclmigues” Juns 2013

b1 GEC e Procsdiune b maesare the Specfio Absorpan Rals (SAR] fa hand-ned dovjees wsed incooe
prozimity b the mar [fraquency rangs o 300 WHZ 43 GHa)", Febmiary 2005

i IEC B2208-2 "Proceddne i detorming (ke Spedlic Abssiplion Fate [SAR) far winlees communication gavces
used in close proximily W e hamen bady (equency sange of 30 MHE 08 THz, Merch 2010

4] HOE BE5664, "2AR Measuramen! Reguasmanis far 100 MHz jo G GHe

Mathods Applied and Interpretation of Parameters:

& MMy besessan for E-leld paldi2anoq &= 0 | < 400 Mz in TEM-cel, | = 1800 MWdz R waveguide)
ORIz ¥z art orily Irfemediate vakins, e, he lncenainies of HORM 7 dees nol affes 1k B -5k
npetaliy insie TSL (sea below ConeF)

i MNORMINLY. = NORbE . 2 | requancy_resporse (soe Frequesivy Resooness Char) The WSl s
iimjdEmered in DASY.4 sofhware versicrs laler Man 4 2, The unosriainty of i Feguency respanse (5 noleded
in Iho Sated uneemaimy of Capds

*  DOPxyk DGF are femencal |mearizatan sammelars sesessed based on he 2305 of pOE Swaeg S Ciy
sl (o unceitdindy equred), DEP does ool deperad O equancy' por madia.

«  PAR PAR is the Peak lo Avernge Reho et is ol calibeated DUt detesmina basisd of he gignal
eharaciensiics

s Anyz Hepr Oz Onp s Wisy e A B C D are numarcal Imearizabon pamekers jssessed [@sed on
e daks of powsr sweap forspecic modukslion signa The paramelers do nol degend on fregloncy nes
madia. WS e maaimum calnretion mnge epressed 0 RMS vollsge aooss the diods.

& CowE and Bowrdsry Elle! Paramaters: hesessed in f21 ghantom usng E-fieid (o Tamparsiure TraEnsier
Seapdard For F< 800 MiEl) 0o naing wavsgulde using snaly@ical fald disirbutions based on mver
meaauraments far [ =100 MHz The sefe selins ane used far aszassmenl al the parsmalens sppied B
bouridary compenestion (=pha, deguh) of which ypical uncarainty values e given, Thess peramaters o
usaed in DASYs) sofwars o imnmsa probe seeurecy tloss bo e boundary. The srsthily in THL comsspands
1 NORMY, .7 * ConvF wimely he Uneerainty sorrespoends lo that given for CoryE A Requency depantant
CalyF B usan m DSy version 4.4 and higher whish allows extending (he valgity from + 50 Mz te + 100
Mz

& Spheical wchooy (30 deviation fom oty 0 8 01600 of ipw gradems realesd veing 8 fat phantom
axposed by a pakch anienng |

¥ Lansor Dfset The senear offsat cormesponds ks she offeal ot virual measumenien] seiber from e probe ti
[GN prone Axis), ko baleraices recjuiied

»  Damiector Angie The angls & -aseassed uming e miomalion gaiied by daterminng the MNERME (no
uncertaindy iy
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Calibrated for DASY/EASY Systems
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3938

E_ﬂir_ Calibration Parameters
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3938

Galioration Parametar Determined in Head Tissue Emuhling Media

Retaive Comouctivity | Dupth® U
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1750 40,4 tar B0 88p | @20 l i LLEd = 10N
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3938

Callbration anmlm'ﬂnlarmimd in Body Tissue Simulating Media
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EX30Wa- 2W 5038 Moveamiber 25, 2016

Conversion Factor Assessment

= B35 MHz WELS RE (H_canv) T 1900 MHz. WELS AZ2 (H_comE)
4 ._-h'. x
i £
i go
- =I u::.rl [ :- - & o 3 .I i1 :|'-:-|| » 3 ] -
Deviation from Isotropy in Liguid
Error (§, 3, f= 200 MHz
40 -6 D8 H4 02 00 0Z 04 DE BB 10
Uncertainty of Spherical lsotropy Assessment: £ 26% (k=2)
Canficale Moo EXS-05908_MNay16 Pagg 10 of 11
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EaaDVa-5h Nid6 Nimamibmed B5, 508

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3938

Other Probe Paramelars
| Bansar Armngemand

Triangules

“Comnector Ange () T
“MesiEnical Sursca Getsclion hode = arabiad
Dipiazal Bairfaen Demiaction Mode = “disaiblan
rbe Civerall Langth = T EaTmm
“Probe Boty Diameier . 10
Tip Lengin — : amm
| Tip Deameter 25 mm
"Frobe Tip I Sensar & Callomilon Poirl - BT
PFrnbes Tip Io S T Callbmlion Poird Tram
Fiobe Ty o Senaer £ Galmrean Ponl. = 1 wan
Facommanded Mimsieinenl Cistance fmm Surieo . 1.

el o By A Moy il Pragw 11 91100
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8. Uncertainty Budget

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

A c D e f g h=c*f/e i=c*g/e k
Source of Uncertainty | 0lerance/ (Probabilit] 15 vae |oi (1g)  |ci(10g)  [Standard |Standard -y

Uncertainty y uncertainty |uncertainty
Measurement system
Probe calibration 6.55% N 1 1 1 1 6.55% 6.55% S
Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% ®
Isotropy, 9.60%| R 3 1.732 1 1 5.54% 554%|
Hemispherical
Modulation Response 2.40% R V3 1.732 1 1 1.40% 1.40% o
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% o
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% @
Response time 0.80% R V3 1.732 1 1 0.46% 0.46% w
Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% S
Measurement drift

1.75% R V3 1.732 1 1 1.01% 1.01% ©

(class A evaluat_ic_:n} ° ° °
E;;mb'e”t condition - 3.00%| R 3 1.732 1 1 1.73% 1.73%| =
RF ambient conditions -| 3590, R N 1.732 1 1 1.73% 1.73%| =
reflections
Probe positioner 0.40%| R V3 1.732 1 1 0.23% 0.23%| =
Mechanical restrictions
Probe Positioning with 2.90%| R V3 1.732 1 1 1.67% 1.67%|
respect to phantom
Post-processing 1.00% R V3 1.732 1 1 0.58% 0.58% ®
Max SAR Eval 1.00% R V3 1.732 1 1 0.58% 0.58% S
Test Sample related
Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| M-1
Device Holder 3.60%| N 1 1 1 1 3.60% 3.60%| M-1
Uncertainty
Drift of output power 5.00% R V3 1.732 1 1 2.89% 2.89% ®
Phantom and Setup
Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% @
Liquid permittivity 3.02% N 1 1 0.64 0.43 1.93% 1.30%| M
(mea.)
Liquid Conductivity 401%| N 1 1 0.6 0.49 2.41% 1.96%| M
(mea.)
Combined standard RSS 1212%|  11.94%
uncertainty
Expant uncertainty o o
(95% confidence 24.23% 23.88%

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

A c D e f g h=c*f/e i=c*g/e k
Source of Uncertainty Toleran_ce/ Probabilit Div Div Value |ci (19) ci (109) Standar_d Standar_d vi, or Veff

Uncertainty y uncertainty |uncertainty
Measurement system
Probe calibration 6.00% N 1 1 1 1 6.00% 6.00% oo
Isotropy , Axial 3.50% R /3 1.732 1 1 2.02% 2.02% ©o
Isotropy, o o o
Hemispherical 9.60% R /3 1.732 1 1 5.54% 5.54% ©o
Modulation Response 2.40% R /3 1.732 1 1 1.40% 1.40% oo
Boundary Effect 1.00% R /3 1.732 1 1 0.58% 0.58% ©0
Linearity 4.70% R /3 1.732 1 1 2.71% 2.71% oo
Detection Limits 1.00% R /3 1.732 1 1 0.58% 0.58% o
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% o
Response time 0.80% R /3 1.732 1 1 0.46% 0.46% o
Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% 0
Measurement drift

1.75% R 1.732 1 1 1.01% 1.01%

(class A evaluation) V3 -
S;Simb'e”‘ condition - 3.00%| R /3 1.732 1 1 1.73% 1.73%| oo
RF ambient conditions - | 5 550,| R /3 1.732 1 1 1.73% 1.73%| oo
reflections
Probe positioner 0.40%| R /3 1.732 1 1 0.23% 0.23%| o
Mechanical restrictions
Probe Positioning with 2.90%| R /3 1.732 1 1 1.67% 1.67%| oo
respect to phantom
Post-processing 1.00% R /3 1.732 1 1 0.58% 0.58% o0
Max SAR Eval 1.00% R V3 1.732 1 1 0.58% 0.58% o0
Test Sample related
Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%( M-1
Device Holder 3.60%| N 1 1 1 1 3.60% 3.60%| M-1
Uncertainty
Drift of output power 5.00% R /3 1.732 1 1 2.89% 2.89% 0
Phantom and Setup
Phantom Uncertainty 4.00% R /3 1.732 1 1 2.31% 2.31% oo
Liquid permittivity 0.30%| N 1 1 0.64 0.43 0.19% 0.13%| M
(mea.)
Liquid Conductivity 4.02%| N 1 1 06 0.49 2.41% 197% M
(mea.)
Combln_ed standard RSS 11.67% 11.58%
uncertainty
Expant uncertainty Y o,
(95% confidence 23.34% 23.16%

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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9. System Validation from Original Equipment Supplier
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|CALIBRATION CERTIFICATE |
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Calioration Laboratory of P e

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

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

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

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

Glossary:

TSL ligaue simulating ligquid

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

Calibration is Performed According o the Following Standards:

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

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

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

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

Additional Documentation:
e8] DASYAS Systam Handbook

Methods Applied and Interpretation of Paramelers:

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

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

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

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

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

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

naminal AR result.

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

CertifiGaks Mol D2450V2-T27_Apris EagE 2 CEA
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Measurement Conditions

DASY system configuration, &s far &5 not given on page 1.

DASY Varsion DAEYS WE2ER

Extrapolation Advanced Extrapclation

Phantom Madular Fiat Phantom

Distance Dipole Cantar - TSL 10 mm wilh Spascer

Zoom Scan Resolution e, gy, d2 = 5irm

Freguency 2450 MHz + 1 MHz
Head TSL parameters

T foliawing parsmeteds and calculalions wers enpliod.

Temperaiure Parmillivity Conduwstivity

Maminal Head TSL paramelars 2.0 332 1.80 mhahm

Bleasured Hesd TSL parameisrs (220 +0.2) °C 400+ & % 1.E3 mha'm £ 6%

Head TSL temperature change during test = 0.5 "G ramn =
SAR result with Head TSL

SAR averaged over 1 cm® {1 g) of Head TSL Goncitian

SAR maasured 250 mW inpul power 128 Wikp

SAR for nominal Hoad TEL parameders nommekized 1o 1W 510 Wikg = 17.0 % (k=)

SAR svaraged over 10 cm?® (10 g) of Head TSL cardilion

54K messured 250 mW input power 582 Wkg

SaR for namingl Heed TSL paramsters rearmalzed fo 1% 207 Wik = 16.5 % (k=2)
Body TSL parameters

T'h_amluwmgﬁwmudmmum-lnﬂld

Temperature Permittivity Conductivity

Nominal Body TSL parameters 2E0C LR 1.95 mbodrm

Measured Body TSL parametars (220 s 0.2 o5 SET+E % 148 mhofm = & %

Body TSL temperatune changs during test =050 -
SAR result with Body TSL

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

SAA measurad 250w inpul powar 12.5 Wikg

HAH tor nominal Body TSL parameters normadized to 1TW 48,8 Wik = 17.0 % (k=2)

SAR averaged cver 10 cm® {10 g} of Body TSL conditicn

SAR measuned 250 i inpiut poeer 808 Wikp

SAR for nominal Body TSL paramelens narmalizad o 1 W 22.3 Wikg = 16.5 % (k=2
Cartificate Mo: D2AS0¥E-T27_Aprig Page 3 of B
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impeadance, translormed to feed point | RO+ 200

Return Loss | =254 dR

Antenna Parameters with Body TSL

Impedance, ranslanmed o leed paint B21 4.0 2

Aeturn Lass -25.0dB

General Antenna Parameters and Design

| Elncsrical Dalay (one dirsction) | 1.148 ris

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

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

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

Additional EUT Data

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

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

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

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

o Eleciromics: DAES Sn601; Culibrated: 300122015

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

« DASYS? 52881258 SEMCAD X 1460007371

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

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

Peuk 5AR (extrupolated) = 25,7 Wike

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

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

-10.00
=15.00

20,00

-25.00

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

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

19 fpr ZE1E  LETLZN B4
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Hid h
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=l
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Eﬁn 13 4 4 1 i i 4 i
H1d = - B | -4 Fi k - u ‘ 4
START 2 DEO.000 008 MHE ; 2 5T0F 2 GRR.000 004 Wiz
Cerilicale Mo QD24S0VE-TZT _opris Fap=Godl
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Engineaning Al 3 Earvizic aviczero & twatan

Zeughausstrosse &3, 8004 Zurich, Switzerlarnd M;r-'" i B Swies Calibralion Sarvies

S by 1ha Swias Accredialion Sorvioe [GA5)
The Swses Aocredibalion Barvics 1o ona of B signatories to e B4
L] far iha ition of ealibrstion cerSlicates

Clent  SGSTW (Auden)

Bporedivation Mo SCS 0708

Coriificaie 8o: DEGHZV2-1023 Jan1?

|CALIBRATION CERTIFICATE

-

Cpaheahi DEERTEE]

DEGHzY2 - SMI023

QA CAL-22.v2
Cafibrallon procadure for dipeée validation «is between 3-8 GHz

Calbration dain: Jendary 20, 2047
Thita cabbimlion persficaie ocursill e Lmsantdty o naionsl sEndarch, sfch makie iha physsce umis of memsuemans (51,
The nEemEarens and e unceianbes sih corfidenos probadillly oo gasn on de nlkewing pagie and am par of the e hcms
Al malibrations bave besn eandicied in the closed aborsory iy, srwicnmont lomperatas (22 + 370 and Bimidty < 7%
Cabhralis Bqupren isad [MATE orbeal for caltemion)
| Piimary Stondars o Tl [l [ConiScas Ha Scnanilied Calbimion
Fower mmer B0 EAE 104700 QELAprSE [N, 2VT-0 R | Ape-T
Frsvar sensor MEF-I91 ShL 1034 A [Na, 21702208 Apr a7
Pl pevcor WAP I3 &8 103M5 DE-Ape-T8 (Mo, 277 00200 A7
Aplereewn 20 dE Aliemaier k) SR (M) O5-Apr-10 (Mo, 217002 fgr7
Ty ml smasich, parrinalion BH: 047 2 1 T O5-8pr-16 [Pae. 217585 T
Aalesance Frobe X0V BM: 3E0a -0 6 (M. EXS-3503_Dec 15 Duc-AT
DAEA aM & Dol b1 7 (Wi, DAELAGX_Jan 7] Jdar1g
|
Socondary Slansmnis L=k Chack Dabm (in mouss) _ Egheoulen Chis
Promesr msss EPM-H428 Sk BRITAGOR o-Cict-b (i s chiack Dok 15) i ki e D118
Prosvar sonsor P HEVS SR LS 2uE g D70k § (i house chack D016 Iy Fipumes chesca. Ol ¥E
Pussvar gongor HE BEZETA Sag MY DRE T SIF-15 [in holise cwck Do 161 In Fiouse cneci: Ccl: 40
AF [ewialns ARS SMT.00 o) wET2 15 dure 15 G hotsa cheok Dok Y| I i ohaok: Ccl-10
Mofwork Aralyzer HF BTSSE S S REES 13000 (i teuss checs Dcl-VE) In toues check Ok 17
Hamm Funstiary Sl
Corbbribiad by e, bzt Ltcraten) Techmican C}{r—,-—- g"’ﬁ-””'
_:-:_'."-"- Pl
Approvad by ali Pooe Techricil Manager e f;é,';__
£ e
|psuad. Jamesry 24, 2017
Thi calbmlion carificals shal (6 by rapaccd secegt in wll witssul miihan spproval of e il ¥ =
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Calibratlon Laboralory of AT rm\' G Schusssmersline Kalibinr

Sehmid & Parmmer P (‘°j g Sarves sl dtaiorasge
Emginaorng A3 =, * Rarparin wyianis & islien

mngm?t [ITPE R ere—— S LSS B yiss Callbeion Seevioe

Wl —

Acrrrcblinl Fg s Sesars Siai liflha Bapvioe |BAS] Serrilitnlion Mes SCS 010"

The Bwian Assreditntinn Sernes isaneal (he signalerjoo joihe B4

FiiiEiR) Ags far e rrra b calinragen wenifcuins

Glossary:

T tesue simulating Rould

CanyF sensfivity i TSL / MORM sy.z

A not applicagle or nol measunsd

Calibration is Paclormed According to the Following Standards:

a) |EEE St 1528-2013, "IEEE Recommended Praclice lar Determining the Pagk Spallal
Bvaraged Specific Absorpion Aale (SAR) in the Human Head from Wireless
Communications Dewceas. Measurement Techniques™, June 2013

) |EC 62208-2, "Procedus o determing the Spetilic Absorplion Aate [SAR) for wireloss
communicalbon devess used in closs praximity bo tha hurnan body (frequency mnge of 30
MHz 1o 6 GHz2|", Marah 2010

o KOS BESE6L, 'SAR Measurement Faguiements for 100 MHz 1o 8 GHz'

Additional Documentstion:
d) DASY4/5 System Handboak

Methods Applied and Imerpretation of Parameters.

»  Measuremant Condilions: Further detaits are avallable liom ihe Validation Fepan at the &ncl
af the cartificata. All figures siated In the cerlficatle ae vahd at the Ireguancy Indicalsd

e Anfenna Paramelars with TSL: The dipols is mountst with Ine sparser (0 posiion s fasd
point Exactiy balow the conter marking of the flat phantom section, with tha amms oredtad
parailel to the bady dus.

s Fuad Pound lmpedanos and Aeidim Loss: These parametars arg measured with the dipole
pusiioned under the lguid liled phantem. The impadande stated i transiomnad fnom he
measdremeni at thia SMA connector to the teed polnl, The Retum Loss ensures 10w
reflectad power Mo Lncertainty rmquirsd,

¢ Electrical Delry One-way dalay bitéesn the SMA sonneclod and the antanna feed point
Mo uncanainty reguired.

+  SAF megsured, S6R measured al the stated anfenna INpUT power.

«  SAH normalzad SAR 28 measured, noimialized o an inpul powe i of 1 W at the antanna
cenriscion

«  SAR for noming! TSL parapmelars: The measdred TSL paramenars are useo o calsulate he
nomingl SAR rasull

The reporied unceraint ol measdiamant |s staled 2s the siandaid uncerzinty of measuramant
muliipled by he coverane factar k=2 whilgh for 8 nommal distibulion corresponds to 8 coverage
probability of approxmately §5%.

Deslificats ha, DEGEHYE (02 dam™ Fagm @l =

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
2 Ve R l%fﬂ%ﬁi i@%‘?ﬁﬂ%ﬂf%ﬁh Fif [ﬁJEﬁlﬁ%ﬁ#n’@ |’{>1?’|’901 o iﬁéﬁ%fﬁ i ’ﬁl?i?l?‘ﬁ' ’ Tﬁ'ﬁﬂi}ffi?«l o

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




Report No. : E5/2017/20001
Page: 108 of 120

Measuremen| Condilions

DASY mystem cunfigurmtion, as. far s mlul}:lrlf.n pae A

OASY Varsion OASYS VEZ AR

Extrapalation Actvarmad Exirapalation

Phaniom Modular Flat Phantom V5.0

Dsience Dipole Canter - TSL 10 s will Sgssar

Zoom Sonn Resoluticn di, dy = &0 mm, dz = 1.4 men Graged Fafa .= 1.4 |2 directon]
G200 MHz £ 1 MHz
&

Freauency 001 1
5600 MHz + 1 MHz

Head TSL parameters at 5200 MHz
Tha fallawing parametars and caioulafons were apolied.

Temparaliie Parminivity Conducijeity
Horinal Head TSL paramatens 20 3.0 4,64 rnhu-'rn__
Measured Hesd TSL parsinsiers (2002} °C I64 £ 65 445 frhodm =8 %
Hend TSL temperature change durdng losi <05 —
SAR resull with Head TSL at 5200 MHz
HAR averaged over 1 om” |1 i) 61 Hasd TSL Caredilion
BAR mamsumd 1081 mAY i pawies 7.55 Wy |
SAR tar nominal Haad TEL pararmesers noFmalizad o 1W TEZ Wikp = 19.9 % [k=2)
| SAR aversged aver 10 em” (10 g) of Head TSL GO
| SRR mEasuE 00 I BT 208 Wiky
| SAR for il Hesa TSL pammaters narmallzed o W | 1.5 Wikg + 19.5 % (k)
Denillieate Mo, DEGHE-1023_JamdT Pacgg 28l 18
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Head TSL parameters at 5300 MHz
Tne folowing parametars and caculations wars applied
L Temparaturs Farmittivity Conductivity
Hominal Hesd TSL parameters 220 354 4.76 mho'm
Weasured Head TSL paramelens 1220 = 02 "G 352 =6% &.55 mndm £ 6 %
Hmad T5L temperaturs change during test < 0.E=C = —re
SAR result with Head TSL at 5300 MHz
EAR averaged over 1 am® (1 g) of Head TSL Carfibion
SR maasined 100 iV mipll potet .22 Wikp
BAR far naminal Hasd TSL paramaders nommnlized b 1W BLOW kg = 16,8 9% (k=2)
'M:urmommm" {10 g of Haad TSL comditdan
SAH measwed 100 miW mpit possar 235 Wikg
SAR tor nemingl Mesd TSL paramalsiz nometzed k1w 23,3 Wilfkg + 1908 % [ke2)
Head TSL parameiers at 5600 MHz
Thea follpwing paramaione ard caloudalions wers applied. —
Tamperatura Pormittrity Conductivity
Mominal Hoed TEL parameters. 220G EL R 47 miiedm
Meassiied Haarl TSL porameters (220 =02 T M Tab™ £abhmbaim + 5 %
Head TSL tsmperaiure changs dunng tes? «0.57C - =
SAR result with Head TSL at 5600 MHz
SAR aversgad ovar 1 cm’ {1 gj of Head TSL G_E_‘ll!h:ln
SAF measuned 100 W inpul gowear &.32 Wikg
SAF for nominal Head TSL pammsterns narpelized o 1W B1.7 Wikg & 15,9 % [k=2)
SAR averaged over 10 em® {10 g) of Hesd TEL | candilicn
HAH maasurac | 100 MW Impes paser 2.53 Wikg
5S4 Tor normingl Head TSL parmmisers rnmalizad o 1 20.) Wikg = 18,5 % (k=2}

Crtilicale Mo DEGHVE 022 dan1T Prgs 4 ol TS
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Head TSL parametars at 5800 MHz
[ Ao cing paramaiors an ool cuslions wenk sppisi
Temperaiure Permitlivity Conduwotivity

Hominal Head TSL perametars TR0 0 am 3 527 mha'm

Tl d Head TSL p bers 22002 "G 4 26% 505 mhmtmer G e

Head TEL temperature change dairing i < L5"C —_ —_
SAR result with Head TSL at 5800 KMHz

SAR averaged aver 16m? {1 g) 5! Head TSL Condtan

SAR measured 100 W INDLE Dower 782 Whm

SAA kv nominal Head TSL paramatars ramrmaimed i 1W TTB Wikg £ 198 % (k=2)

BAR averaged over 10 em” {10 g) of Hesd TS5L corkhilicn

SAR maasured 100 M inpus pasine 2.2 Wiy |

EAH far nominal Hend TSL pardrnisters nofmalized o VW 220 Wikg = 19.8 %= (k=2} I;

Gerifisate Mo: ISGEH2VE- 1025 _JMan1F Pagas b ot 15
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T follgwing parmmatars and calculalions ware agplad.
Temperslurs Parmitlivity Danductivity
Mominal Bady TSL parsmatars &20'c A49.0 5,30 rohus'm
Measured Body TSL paramaiirs (22,0 0.2} "C 4785 =6 % B3E mMin/m= 8%
Body T5L iemperature change during test =054 - =1
SAR result with Body TSL at 5200 MH=
GAR averaged over 1 g (1 g) of Body TSL Candificn
SAF maaszarad 100 Mm% Irpid poler T2 Wikg
AR for nominal Body T34 pammetsrs norrnalized o 1W 728 Wika 2 19.9 % (k=)
t 5AR averaged aver 10 am® [10 g} of Body TSL eomdsiar.
| AR measired A0 miY m il posr 205 Wkg
AR dor nemingl Body TSL pamimeiors nofmesed i 1N 0.2 Wy = 18.8 % (k=2)
Body TSL parameters at 5300 MHz
Trr'_g ipl|orwirg pemraioe and calcu@liens wede appied
Tamperature Permiltivity Conustivity
Mominal Body TSL parameters 220G L1ER ] 542 mino/m
Measured Body TSL paramaters 280+ 025 47 326% 5,50 miim 6 %
1 Bady TSL temperature change during test = 0.5 *C - -—
SAR result with Body TSL at 5300 fMHz
SAR averaged sver 1 em” (1 g)of Booy TSL | Gondition
SR maasuned 1 061 I rnld posier 763 Wiy "
SAF for nominal Budy TSL parametss normalized o AW  TE1 Wikg = 19.9 % (k=2)
 zaR averagad over 10 om’ (10 g} of Body T5L poadian |
SR missas wed 106 Y pal poeer | 218 Wikg
| Ba&H far namingl Body TSL pemmalos nommiRsTed k| W | 1.3 Wikg # 19,5 % (k=)
Certilieain Ho DEGEHN21023 il 7 P Bl 15
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Body TSL parameters at 5600 MHz
The frfowing paramatars and salculaliong wsne appled.
Tamparaiure Parmittivity Conductivity
Mominal Body TSL parammiers 2ot 185 5,77 mia'm
Mensured Body TS parsmeisrs (20821 °C AEE + BB 580 mholin =8 %
Body TSL lemperatice change during fest =S T — -
BAR result with Body TSL at 5600 MHz
SAR averaged over 1 o (1 g) of Sody TEL Caretilion
SAH mamsmwed 0T A pu poswe B.02 Wikg
SAR tor pamingl Body TEL peesnstss noemalized to W 78,6 Wikg = 18.9 % (k=2)
SAR nvernpad over 10 em® (10 g) of Bady TSL cnddiizn |
SRR ren s U0 T inpLL poesr L2 Wikg
BAA tor noeniral Body TSL parametans il i W 2.4 Wik £ 19.5 %o (ke
Body TSL parameters at 5800 MHz
Tt Tnllming garameatars and calculalions e appied
Temperaiun Permittivity Corvbuctivity
Mominsl Body TSL paramsters 22.0°C A5 &.00 mho/m
Measurad Bady TSL parametens [@2p=02)"C 463 L6 % g 17 mhoim=6%
l_ﬂnd'; TSL teemparsture change disring tesl < ERE"D | — =
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 e I;1-q_] E‘ Bodp TEL Candiion
BAR mansurmd 100 W [Fput power T.B4 Wi =
| SAR tar nammal Body TEL paramaies nramalized b 1W 759 Wikg = 19,9 % (k=2] |
SAR aversged over 10 cm’ (10 g) of Bady TSL condiian
SAR muesymed 00 Y Input peaer 215 Wikg
SAH Y rminal Body TSL parametars narnakzed 1o TW 21,7 Wl & 18,5 % (k=2)

Capmcars b DHGHTYE10E3_Jam 7 Page 7 al 13
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Appendix (Additional assessments outside the scope of SC5 0108)
Antenna Parameters with Head TSL at 5200 MHz
[ Impadanoe. rensformad o ead poml 4860 -67 0
| Fetu Loss - 2.4 08
Antenna Parameiers with Head TSL at 5300 MHz
Impedance, transtorman o faed paing d8.0 00 - 1.8 jlr
Pl Loss 18 R
Artenna Parameters with Head TSL at 5600 MHz
Imipetanca. fransicmed to feed poir 581 0-02 0
Fedurm Loeg -282d8 A
Antenna Paramaters with Head TSL at 5800 MHz
Impadanse, mnsfonmed fo feod pont 554 00+ 2810
Fleslisn Loss -24.8 0B
Antenna Parameters with Body TSL at 5200 MHz
Impedance, bansformed lo keed paind qaw i - T.0 J
Fetarm Loes TE | |
Antenna Parameters with Body TSL at 5300 MHz
[ Impadanca, transtomed bo fesd poir B1.04E- 100
[: Redum Loss 3 - A7.0 dB
Antenna Parameters with Body TSL at 5600 MHz
Impadance, rmafarmed 1o lead poinl 5560 =158
Aatum Loss -25.2 dB
Antenna Parameters with Body TSL at 5800 MHz
 Impetiance, trarstormed to ferd peird G270
Returi Lo&s Z2.6dB

Cerlilbcale WMo DEEH2YE-1023 sand f

Paga B ol 15
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General Antenna Parameters and Design

114 of 120

Electrical Dalay (ora dirachon) | 1.189 s

Afer long e use with 100W radialed pawer, anly a slighl warmirg of the dipole near the isadpoinl can be measred.

The dipole is rade of standard semingikd coaxial cabla, Tha cantar conductar of tha feeding lirs |8 directly Connected o e
second arm of the dipale. The antenna is tharalorg shor-circulted tor DC-signals, On some ol the dipoles, smeall ed caps
ate gddad o the dipale arms in arder fo improve malching when lvatdisd according fo the position as axplainad n ®o
“Maaswrement Conditions” peragraph. Tha S0R data are nol affected by this change. The averall dipole larglh is sbil

ancording to the Standard

Mo excesshea force must be applied o the dipale arms, bacsuse thay might band ar tha saldared conneclions near the

leadpcint may be damaged

Additional EUT Data

—
Mamulaciurad by SPEAG
Manufaciured on Fehruary D5, 2004
Caniicaie Mo DEGHEV2-1023_Janm T Page 9 of 15
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DASYS Validation Aaport Tor Head TSL

G L0 20007
Test Labomicry: SPEAG, Zupich, Switzerlznd
DT Lipade 135GV 2; Type: DSGHZVE; Seriale DSGHEY2 - SN:1023

ok i S_I.-Illl:lll: UITE i - W

Frequency: 3200 MHz, Frequency: 5300 MHe, Frequency: 6000 bMe, Brogqueney: SHO0 MY
hipdinm parameters vsed: [= 5200 MHL 0 =445 8im; & = 354 p = 1K kzfm” .

tiodivm pasameters used: = 5300 MHz 0= 435 Sim; &= 352 p = 1000 kghm™

Medien parmneters used: | = 5600 MHZ; 0 = 4.83 Sim; &= 3470 p = 108 kgfin .

Mediwm parameters used: f= 3800 MHz o= 5,08 S, gy =Jd.d; p= 1000 kg'm”

Phantom section; Flat Sestion

Messurement Standand: DASYS (IEBEEC/ ANSTOI, 19-2U11)

DASY ST Configuralion:

«  [Mober BEX3I0DVY - SN350%: ConvR(S T4, 5,76, 5.76% Culibrated: 30, 12,2000, ClonyFi5 35, 335,
5,4%); Calltrsted. 31122006, ConvBS00, 500, 509 Calibroned; 20 12,2000, CopwFE 00 5m
5,00 1; Calibrated: 31 12 2016;

s Sensr-Surfece | 4mm | Mechunict] Suriace Defection |

& Elecronics: DATS Snod ;. Calibeated; 04012007

s Phantam: Pl Pmiom 30 (oot Type: QD 000 750 AA] Serial; 1001
« DASYSZ SLEE1258) SEMCAD X 14,6, 1007472}

Uipole Calibration for Head Tissue/Pln=100m W, dist=1mm, (=5200 MH/Loom Scan.
dist=1.4mm (HxBx7 W Cube b: Meosurement gral dy=tmm, dy=4mm, da=1.4a001

Relerence Value = 70.5% Yo Power Daft o 0,08 dB

Pizik SAR {extmpolated ) = 27.6 Wikg

SAR g =7.55 Wikg SARI0 g} =216 Wiky

B ey value of SAR {messured b= 7.0 Wikg

Dipale Calibration for Head Tissue/Pin=10mW, disi=10mm, F=3300 MH/Zoow Sean,
dist=1.4mm (BxBxTHCube Dz Mensurement gridi desdmm, dy=4mm, di=1.4mm

Reference Valie=73.0] Vim; Power Dnilt =-0415 dB

Peok SAR (extrapolaedy =316 Wiky

AR )= 522 Wikes SAR(I0 oy = 235 Wik

Maximum vilue of SAR fmessured) = 153 Wiy

Dipale Calibration For Head Tissue/Pin=100mW, dist=1 O, =560 MHz/Zoom Scan,
dist=1.dumm (3x8x 7 Cobe O Measuroment grl. ds=im, dy=dmin, dg=1 A

Heference Value = 71 .84 Wi Power Dyl = <104 0B

Pk SAR [extrapolaed) = 33,2 Wiky

SAR(1 ) = 8,22 Wikg: SAR(10 g) = 233 Wiky

Maximurm value of SAR (meusared) = 193 Wikg

Camficra hio: DAGHVE- 1023 _danl 7 Pogs 10 0f 15
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Dipole Calibration for Hesd Tissue/Pin=100mW, dist=1hnm, =58000 MHzZoom Scan,
disi=1L4dmm (BxBxTWCube B: Measurement prid: dx=4mm, dy=4mm, dz=1.4inm

Reference Valoe = 6984 W, Power Drifi =-0.04 dB

Pzl SAR (extmpolnied) = 327 Wikg

SAR(1 g) = 752 Wik SAR(10 £} = 2.22 Wikg

Mos i value of SAR (measured) = 185 'ﬁ"n'hy.

Nl =174 Wikg = 1241 dBWikz

Gambcese No; DBGHYE-1023_Jon1? Frge 11 of 18
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Impedance Measurement Plot for Head TSL

35 Jan 28T LEr4d:34
EHD sa4 1 W F% i4RE41 5  ~E TSl n L SGET pF 5 DRLRAR PR N

CH1 Asrkars

o
i
Hid
EMI 11 Lo = B REF =78 _di 1:-ZRA4T 4B T FROLBEE @30 Mz
T T T T CHZ Rarkers
| T T 1 I 1 1 I E-ARIET A8
o 1 | | | | SHR0E iz
a-I12178 dB
s d--xé. =" wco8d bz

I " oy - . E i gﬁ.__Ff"'; Si-24, 7EL 0B
" \ 52208 GHZ
" | | \ | & | + - L
a \g 3
1 W Wi
1 T b I T II 57 T
¥

START = AAR.O08 B AT ETOF € DRELB0 000 Mz

Ganficaie Me: DSGHZVE-1023_Jan17 Prga 12 of 15
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DASYS Validation Repaort for Bady TSL

Py 18000 000
Te=t Luboratory: SFEAG, Zusich, Switzertand
DU Dipake DSGHEY 2 Type: DSGH2Y2: Serial: DS0G Y2 - Sh1u23

Capmunicating System: UID 0 - CW;

Fregueney: ST MHz, Frequency: 5300 MHz, Frequencys 5600 MHe, Freguescy: 3500 MHy
Medium pirirnelers usad: = 5300 MHz: 0= 536 Sfm; &, = 4.5, p= 10 tg."m "

Medium parumeters used; F=F300 MHz: o= 5.5 Sim; g =47 3 p = 1000 i.y.-_.lth

Medium paremeters wsed: = 3600 MHz; =34 Sim: o= 36, p= |uu||l|..u,rm ;

e inom paremeters wsed: s 800 MEE; o=, 17 3oy g =400 p= 00 ke

Phanboan section: Flue Section

Mleasurement Standard; DASY S (IEEENBLAANE] 6T, 19201 1)

DALY 32 Configuraton:

=  Pmbe; EX3DVY - SNI50Y; CogwFi5.29, 539, 5.29); Calthegish) 310022006, ConvF{T.04, 5,04,
300 P Clalibpated: 31,12 2006, ConvF(4.57, 4.57. 4.57% Calibratad. 10 12,2006, ConvE(A.48, 444,
ARy Calibwoeed: 31.02.20165;

s Sensr-Surdace; | Amm (Adechainieal Surfoce Detegtaon b
= Elecironics: M E4 S, Califinetd: (01 2007
s Phunlbom- Flat Phgntom 5.0 (bucky; T ype: OD 000 P30 AA: Seqol VK2

s DASYS2SZRB(1258) SEMUAD X 144, 1017372)

Dipole Calibration for Body Tissug/Pin=1MHmW, disi=10nm, =520 M Wz Zoom Scan,
dist=1.4mm (SxBxT W Cube 0: Measurmment grid: dy=3mm, dy=4mm, le=1Amm

Beferente Y ilue = 6350 Vimg Power Dol = {106 dB

Pk SAR (extmpoluned) =251 Wikg

SAR g =732 Wik SARC gj= 105 Wikg

bl aximiin vatoe of SAR (miisured) = 16.6 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, F=5300 MILZZoom Scuan,
dist=1 4 (BxBT W ube U Messurement grid: de=2yin, dy=dmm, dz=| dmm

Releenee Valoe = 66,593 Yam; Power Drift= -0,07 (B

Peaik SAR {extropolated) = 301 Wikg

BAKRI] g =T.60 Wikg: SAR| 10 g) = 215 W/kg

Maxivrnim value of SAR (measured) = 17.0 Wik

Dipole Calibration for Body Tissus/Pin=100mW, dist=10mm, [=5600 MHw/Zoom Seun,
dist=1.4mm (SxExTIMCube 0 Mewsiremen prid: dy=dmm, dy=4mi, de=1Amm

Relerence Value = &7.09 Vim; Power Dnf = 0,017 UB

Peak SAR (extrupotaled) = 33.7 Wike

SARNL )= 502 Wiks; SAR(I0 g = 226 Wikg

SMusnmum valoe of SAR (mewsikred) = 18.9 Wikg

Corificais Mo DSEHIVE 02 _dentT Fago 14l 1B

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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Dipole Calibration for Body Tissue/Pin=100mW, dist=1(mm, F=580 MHzZoom Scan,
dist=1.4mm (8x8xTWCube 0 Measurement grod: da=4mm, dy=4main, dz=1 4mm

Reference Yalue = 65.14 %/m; Power Drift = -0.06 dB

Peak SAR {extrapolaed) = 34.0 Wikg

SAR(I o) = 7.64 Wkg: SAR(I0 g} = 213 Wikg

Maximum value of SAR (measured) = 18,3 Wikg

0 .dB = 166 Wikg = 12.20 dBW/ke

Confcate Mo: DEGHZVE-1023 _Jan ¥ Fajge 14015

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

20 Jdan 2017 13:53:42

CH S1a 1 ¥ F5 1486730 -6GITEER 43871 pF S 2P, A00 92 FNT
¥
CH1 Beekars
Bl N =LA
-932,49 mi
Car 1 TeIENE GHx
L & » E-E.-é-zt:‘; 1
-1 ~-=B H &
& i 60080 Bz
A8 WE, N
ZE838 5
Baig S BHGHE SHE
16
HLd
CH2 g4 LOE 5 s REF =3 B =22 Wa dE T 7P0.BOE S0 FHz
CHE Hari s
T ] | I | | B-36,975 o
Car l | | | T30E08 GHz
L i F-2GATL o
T T = ' WEAEE EHI

. T f;"? doall ERE

Hid . 'réll Ifl
L

STAET & EaR.ABE BOB HHE STOP 6 GBeviDd OBl fHe

Cerilicale Mo, DSGHzY2-1023_Jan1? Page 1501 15

- End of 1°! part of report -
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