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The following samples were submitted and identified on behalf of the client as:
Equipment Under Test Notebook Computer
Marketing Name ZHV
Brand Name = a=a
Model No. N16Q15
Company Name Acer Incorporated
Company Address 8F., No. 88, Sec. 1, Xintai 5th Rd., Xizhi, New Taipei City
22181, Taiwan (R.O.C)
Standards IEEE/ANSI C95.1-1992, IEEE 1528-2013,

KDB248227D01v02r02,KDB865664D01v01r04,
KDB865664D02v01r02,KDB447498D01v06,

KDB616217D04v01r02
FCCID HLZ7265NG
Date of Receipt Mar. 07, 2017
Date of Test(s) Mar. 13, 2017 ~ Mar. 15, 2017
Date of Issue Apr. 27, 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
%ﬂ 4 L;( 4.) f.j;'z?m 7;: Z’\
Bond Tsai John Yeh
Date: Apr. 27, 2017 Date: Apr. 27, 2017
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Revision History

Report Number Revision Description Issue Date

EN/2017/30001 Rev.00 Initial creation of document Apr. 10, 2017
EN/2017/30001 Rev.01 1% modification Apr. 26, 2017
EN/2017/30001 Rev.02 2" modification Apr. 27,2017
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory

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

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

1.2 Details of Applicant

Company Name Acer Incorporated

8F., No. 88, Sec. 1, Xintai 5th Rd., Xizhi, New Taipei City

Company Address 155154 Taiwan (R.0.C)
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Equipment Under Test

Notebook Computer

Marketing Name ZHV
Brand Name o E}
Model No. N16Q15
FCC ID HLZ7265NG

Antenna Designation
(Maximum Gain)

Main_2.45GHz: 0.55dBi, 5GHz: 2.18dBi
Aux_2.45GHz: 2.03dBi , 5GHz: 0.4dBi

Mode of Operation

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

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

Duty Cycle ac(20M/40M/80M)
Bluetooth 1
WLANS02.11 b/g/n(20M) 2412 — 2472
WLANS02.11 n(40M) 2422 — 2462
WLANS02.11 a/n(20M)/ac(20M) 5.2G [ 5180 — 5240
WLAN802.11 n(40M)/ac(40M) 5.2G  |5190 — 5230
WLANS02.11 ac(80M) 5.2G 5210

TX Frequency Range |WLANB02.11 a/n(20M)/ac(20M) 5.3G | 5260 — 5320

(MHz) WLANB802.11 n(40M)/ac(40M) 5.3G 5270 — 5310
WLANS02.11 ac(80M) 5.3G 5290
WLANS02.11 a/n/ac(20M) 5.6G 5500 — 5720
WLANS02.11 n/ac(40M) 5.6G 5510 — 5710
WLANS02.11 ac(80M) 5.6G 5530 — 5690
WLANS02.11 a/n(20M)/ac(20M) 5.8G | 5745 — 5825
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WLANB02.11 n(40M)/ac(40M) 5.8G |5710 — 5795
(TQHF;;’QUG“CV Range | AN802.11 ac(80M) 5.8G 5775
Bluetooth 2402 — 2480
WLAN802.11 b/g/n(20M) 1 — 13
WLAN802.11 n(40M) 3 — 11
WLANB02.11 a/n(20M)/ac(20M) 5.2G | 36 — 48
WLAN802.11 n(40M)/ac(40M) 52G | 38 — 46
WLANB02.11 ac(80M) 5.2G 42
WLANB02.11 a/n(20M)/ac(20M) 5.3G | 52 — 64
WLANB02.11 n(40M)/ac(40M) 53G | 54 — 62
&hsggﬂ)'\‘“mber WLANB802.11 ac(80M) 5.3G 58
WLAN802.11 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
WLANB02.11 a/n(20M)/ac(20M) 5.8G | 149 — 165
WLANB02.11 n(40M)/ac(40M) 5.8G | 142 — 159
WLANB02.11 ac(80M) 5.8G 155
Bluetooth 0 - 78
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Max. SAR (1 g) (Unit: W/Kg)

Antenna Band Measured| Reported | Channel | Position
WLAN802.11b 0.27 0.28 6 Top side
WLAN802.11a 5.2G 0.47 0.48 40 Top side

~ |WLANB802.11n(40M) 5.2G 0.65 0.65 46 Top side
Main WLAN802.11n(40M) 5.3G 0.69 0.70 54 Top side
WLAN802.11n(40M) 5.6G 1.06 1.10 134 Top side
WLAN802.11n(40M) 5.8G 0.95 1.01 151 Top side
WLAN802.11b 0.37 0.38 6 Top side
Bluetooth 0.01 0.02 39 Top side
WLAN802.11a 5.2G 0.65 0.68 40 Top side
Aux (WLANB802.11n(40M) 5.2G 0.64 0.66 46 Top side
WLAN802.11n(40M) 5.3G 0.63 0.67 54 Top side
WLAN802.11n(40M) 5.6G 0.97 1.02 118 Top side
WLAN802.11n(40M) 5.8G 0.72 0.73 151 Top side
Maximum Simultaneous Transmission SAR (W/kg) 1.12

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN802.11 a/b/g/n(20M/40M)/ac(20M/40M/80M) conducted power table:

Antenna SISO MIMO
Band Chain 0 Chain 1 Chain0+1
WLAN802.11b Vv Vv —
WLAN802.11g Vv Vv —
WLAN802.11n(20M) Vv Vv Vv
WLANB802.11n(40M) Vv \Y \Y
WLANS802.11a \Y Vv —
WLANB802.11n(20M) 5G Vv Vv \Y
WLANB802.11n(40M) 5G Vv \Y \Y
WLAN802.11ac(20M) 5G Vv \Y \Y
WLAN802.11ac(40M) 5G Vv Vv Vv
WLAN802.11ac(80M) 5G Vv Vv Vv
Main antenna
Main Antenna
Max.
EIReE Rated Average
Band Mode Channel Data Ratd  Avg. power
(MHz) Power + | (dBm)
Max.

1 2412 17.50 17.28

802.11b 6 2437 1Mbps 17.50 17.33

11 2462 17.50 17.31

1 2412 14.00 13.92

802.11g 6 2437 6Mbps 17.50 17.44

11 2462 12.50 12.43

2450 MHz 1 2412 14.00 13.92

802.11n-HT20 6 2437 MCSO0 17.50 17.31

11 2462 12.50 12.44

3 2422 13.50 13.35

802.11n-HT40 6 2437 MCSO0 17.50 17.34

9 2452 12.50 12.50
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Main Antenna
Max.
Frequenc Rated Average
Band Mode Channel I\CjIH y Data Ratd  Avg. power
il Power + | (dBm)
Max.

36 5180 14.00 13.81
40 5200 15.50 15.43
802.11a 44 5220 | MPPS 550 15.38
48 5240 15.50 15.35
36 5180 14.00 13.92
40 5200 15.50 15.33
802.11n-HT20 — 5220 | MOS0 550 15.48
48 5240 15.50 15.36
5 15-5.25 GHz 36 5180 14.00 13.92
40 5200 15.50 15.45
802.11n-VHT20— 2sa0—| MCSO0 =22 e
48 5240 15.50 15.36
38 5190 12.00 11.98
802.11n-HT40 — 5230 ] MCS0 650 16.47
38 5190 12.00 11.92

2.11n-VHT4 M
802.11n 06 5230 CS0 650 16.49
802.11n-VHT80| 42 5210 | MCSO | 13.50 13.46
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Main Antenna
Max.
Frequenc Rated Average
Band Mode Channel I\CjIH y Data Ratd  Avg. power
il Power + | (dBm)
Max.
52 5260 15.50 15.44
56 5280 15.50 15.46
802.11a 60 5300 | °MPPS 550 15.48
64 5320 13.50 13.45
52 5260 15.50 15.49
56 5280 15.50 15.43
802.11n-HT20 —¢5 5300 | MOS0 550 15.49
64 5320 13.50 13.44
5.25-5.35 GHZ 52 5260 15.50 15.46
56 5280 15.50 15.31
802.11n-VHT20— 23 2300 MCS0 — =2+ 530
64 5320 13.50 13.41
54 5270 16.50 16.45
802.11n-HT40 —&5 5310 ] MCS0 M350 12.88
54 5270 16.50 16.50
802.11n-VHT40—2> 2310 MCSO =25 YT
802.11n-VHT80| 58 5290 MCSO | 13.50 13.41
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Main Antenna

Max.
= e L Rated Average
Band Mode Channel (MH2) Data Ratg  Avg. power
Power + (dBm)

Max.
100 5500 13.50 13.44
120 5600 15.50 15.44
802.11a 124 5620 6Mbps 15.50 15.41
128 5640 15.50 15.47
140 5700 13.00 12.93
100 5500 13.50 13.45
120 5600 15.50 15.45
802.11n-HT20 | 124 5620 MCSO0 15.50 15.41
128 5640 15.50 15.29
140 5700 13.00 12.98
100 5500 13.50 13.41
120 5600 15.50 15.43
124 5620 15.50 15.42
802.11n-VHT20 128 5640 MCSo 15.50 15.48
5600 MHz 140 5700 13.00 15.38
144 5720 15.50 15.47
102 5510 13.50 13.47
110 5550 16.50 16.23
802.11n-HT40 | 118 5590 MCSO0 16.50 16.48
126 5630 16.50 16.21
134 5670 16.50 16.34
102 5510 13.50 13.41
118 5590 16.50 16.49
802.11n-VHT40| 126 5630 MCSO0 16.50 16.41
134 5670 16.50 16.36
142 5710 16.50 16.44
106 5530 13.00 12.95
802.11n-VHT80| 122 5610 MCSO0 15.00 14.83
138 5690 15.00 14.81
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Main Antenna

Max.
e Rated Average
Mode Mode Channel (MH2) Data Ratg  Avg. power
Power + (dBm)

Max.
149 5745 15.50 15.42
802.11a 157 5785 6Mbps 15.50 15.44
165 5825 15.50 15.42
149 5745 15.50 15.41
802.11n-HT20 | 157 5785 MCSO0 15.50 15.29
165 5825 15.50 15.36
149 5745 15.50 15.39
5800 MHz 802.11n-VHT20| 157 5785 MCSO0 15.50 15.44
165 5825 15.50 15.48
151 5755 16.50 16.25
802.11n-HT40 =70 5795 | MCSO 550 T 16.20
151 5755 16.50 16.32
8021 In-VHT 40— 59T 5705 | M50 650 | 16.20
802.11n-VHT80| 155 5775 MCSO0 15.00 14.89
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Aux antenna

Aux Antenna
Max.
S Rated Average
Band Mode Channel (MH2) Data Ratd  Avg. power
Power + (dBm)
Max.
1 2412 17.50 17.35
802.11b 6 2437 1Mbps 17.50 17.41
11 2462 17.50 17.38
1 2412 14.50 14.44
802.11¢g 6 2437 6Mbps 17.50 17.25
11 2462 12.50 12.43
2450 MHz 1 2412 14.50 14.31
802.11n-HT20 6 2437 MCSO0 17.50 17.45
11 2462 12.50 12.44
3 2422 13.50 13.43
802.11n-HT40 6 2437 MCSO0 17.50 17.38
9 2452 11.50 11.47
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e L.
|
Aux Antenna
Max.
Frequenc Rated Average
Band Mode Channel (I\c}IHz) Y Data Ratd Avg. power
Power + (dBm)
Max.

36 5180 14.00 13.71

40 5200 16.00 15.81

802.11a 44 5220 | oMPPS 500 15.66

48 5240 16.00 15.62

36 5180 14.00 13.92

40 5200 16.00 15.89

802.11n-HT20 —77 5220 | MOS0 500 1581

48 5240 16.00 15.83

5 15-5.25 GHz 36 5180 14.00 13.92
40 5200 16.00 15.88

802.11n-VHT20— g0 —] MOS0 —="= e

48 5240 16.00 15.73

38 5190 13.50 13.29

802.11n-HT40 — 5230 | MCS0 550 16.34

38 5190 13.50 13.44

802.11n-VHT40— > o] MOS0 —== T
802.11n-VHT80| 42 5210 | MCSO | 13.50 13.45
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Aux Antenna
Max.
Frequenc Rated Average
Band Mode Channel (I\(jIHz) y Data Ratd  Avg. power
Power + (dBm)
Max.
52 5260 16.00 15.92
56 5280 16.00 15.92
802.11a 60 5300 ] MPPS 500 15.93
64 5320 13.50 13.47
52 5260 16.00 15.69
56 5280 16.00 15.87
802.11n-HT20 —¢5 5300 ] CS0 .00 15.72
64 5320 13.50 13.48
5 25-5.35 GHz 52 5260 16.00 15.89
56 5280 16.00 1581
802.11n-VHT20—=5 0] MOS0 == —
64 5320 13.50 13.44
54 5270 16.50 16.23
802.11n-HT40 —&5 5310 | MOS0 350 13.48
54 5270 16.50 16.48
802.11n-VHT40—= >0 MOS0 == s
802.11n-VHT80| 58 5290 | MCSO | 13.50 13.44
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Aux Antenna

Max.
S canEney Rated Average
Band Mode Channel (MH2) Data Ratg  Avg. power
Power + (dBm)

Max.
100 5500 14.00 13.92
120 5600 16.00 15.89
802.11a 124 5620 6Mbps 16.00 15.81
128 5640 16.00 15.83
140 5700 13.00 12.94
100 5500 13.50 13.44
120 5600 16.00 15.89
802.11n-HT20 | 124 5620 MCSO0 16.00 15.81
128 5640 16.00 15.63
140 5700 13.00 12.78
100 5500 13.50 13.44
120 5600 16.00 15.67
124 5620 16.00 15.89
802.11n-VHT20 128 5640 MCSo 16.00 15.81
5600 MHz 140 5700 13.00 12.93
144 5720 15.00 14.89
102 5510 14.00 13.59
110 5550 16.50 16.35
802.11n-HT40 | 118 5590 MCSO0 16.50 16.32
126 5630 16.50 16.21
134 5670 16.50 16.27
102 5510 14.00 13.92
118 5590 16.50 16.33
802.11n-VHT40| 126 5630 MCSO0 16.50 16.45
134 5670 16.50 16.41
142 5710 16.50 16.49
106 5530 13.00 12.99
802.11n-VHT80| 122 5610 MCS0 13.50 14.82
138 5690 11.50 11.45
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Aux Antenna

Max.
Sy Rated Average
Mode Mode Channel (MHz) Data Ratg  Avg. power
Power + (dBm)

Max.
149 5745 16.00 15.79
802.11a 157 5785 6Mbps 16.00 15.71
165 5825 16.00 15.84
149 5745 16.00 15.89
802.11n-HT20| 157 5785 MCSO0 16.00 15.73
165 5825 16.00 15.74
149 5745 16.00 15.73
5800 MHz 802.11n-VHT20| 157 5785 MCSO0 16.00 15.84
165 5825 16.00 15.81
151 5755 16.50 16.47
80211n-HT40 M=o T 5795 | MCS0 650 | 1632
151 5755 16.50 16.43
8021 In-VHT 40— 59T 5705 | M50 650 | 16.20
802.11n-VHT80| 155 5775 MCSO0 14.00 13.81

Bluetooth conducted power table:

Average Output Power (dBm) Max. Rated
Frequency Avg.
Mode Channel
(MHz) IMb oMb 3Mb Power + Max.
ps ps ps Tolerance
CH 00 2402 3.92 0.43 0.04
BR/EDR CH 39 2441 411 1.04 0.82 6
CH 78 2480 2.92 0.08 0.01
Average Output Power (dBm) Max. Rated
Frequency Avg.
Mode Channel
(MHz) GESK Power + Max.
Tolerance
CH 00 2402 0.35
LE CH 19 2440 0.41 6
CH 39 2480 0.02
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1.4 Test Environment

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

1.5 Operation Description

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

EUT was tested in the following configurations:

Tablet mode

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

Laptop mode

Laptop mode is not required for SAR testing since the distance between the
antennas and keyboard bottom is larger than 20cm.

- AUx ANT Wiain ANT -

20987

Antenna location (tablet mode)
<Front View>
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Antenna location (laptop mode)

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

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

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

9. Based on KDB447498D01,

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

Mazi. tune up power(mw) —
Min. test separation dlstance(mm) % Jf(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(222)|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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WLAN Main | WLAN Main WLAN Aux | WLAN Aux
Mode 2.45GHz 5GHz Mode 2.45GHz 5GHz BT
Max. tune-up power(dBm) 17.5 16.5 Max. tune-up power(dBm) 17.5 16.5 6
Max. tune-up power(mW) 56.234 44.668 Max. tune-up power(mW) 56.234 44.668 3.981
Test separation Test separation
distance lessthan 5 | lessthan5 distance lessthan5 | lessthan5 | lessthan5
(mm) (mm)
Top side Calculation 17.647 21 561 Top side Calculation 17.647 21.561 1.254
value value
Riziapllis SA YES YES ALl S YES YES NO
testing? testing?
Test separation Test separation
distance 73.73 73.73 distance 209.73 209.73 209.73
(mm) (mm)
Right side Ca'\/c;'j‘:on 239.065 239.456 Right side >20cm YES YES YES
Requn'.e SAR NO NO Requu’_e SAR NO NO NO
testing? testing?
Test separation Test separation
distance 185.72 185.72 distance 49.72 49.72 49.72
(mm) (mm)
Left side >20cm 1358.965 | 1359.356 Left side Calf:lfe“c’” 1.775 2.168 0.126
Reqmr‘e SAR NO NO Requw.e SAR NO NO NO
testing? testing?
Test separation Test separation
distance 195.65 195.65 distance 195.65 195.65 195.65
Bottom c fmrz . Bottom C I(mrln: =
side alcutatio 1458.265 | 1458.656 side alcuiatio 1458265 | 1458.656 | 1456.625
value value
Requw_e SAR NO NO Requw_e SAR NO NO NO
testing? testing?
Test separation Test separation
distance lessthan5 | lessthan5 distance lessthan5 | lessthan5 | lessthan5
(mm) (mm)
Back side Calculation 17.647 21 561 Back side Calculation 17.647 21 561 1.054
value value
RIS ialA YES YES A S/ YES YES NO
testing? testing?

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

11

transmission band is < 100 MHz.

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

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

repeated that measurement once. Perform a second repeated measurement only if
the ratio of largest to smallest SAR for the original and first repeated measurements
is > 1.20 or when the original or repeated measurement is 2 1.45 W/kg (~ 10% from
the 1-g SAR limit)
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1.6 The SAR Measurement System

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

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

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

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

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

S —

el nEleE

wr
@ R

Maasuramen Sarver o DASYS

S S g v S K b

.....

PC

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

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

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

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

EX3DV4 E-Field Probe

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

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

Frequency 10 MHz to > 6 GHz

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

+ 0.5 dB in tissue material (rotation normal to probe axis)
Dynamic 10 uW/g to > 100 mW/g
Range Linearity: + 0.2 dB (noise: typically < 1 pW/qg)

Dimensions  [Tip diameter: 2.5 mm

Application High precision dosimetric measurements in any exposure scenario
(e.g., very strong gradient fields). Only probe which enables
compliance testing for frequencies up to 6 GHz with precision of
better 30%.
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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+0.2mm

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

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

The microwave circuit arrangement for system verification is sketched in Fig. b. The
daily system accuracy verification occurs within the flat section of the SAM
phantom. A SAR measurement was performed to see if the measured SAR was
within +/- 10% from the target SAR values. These tests were done at
2450/5200/5300/5600/5800 MHz. The tests were conducted on the same days as
the measurement of the DUT. The obtained results from the system accuracy
verification are displayed in the table 1 (SAR values are normalized to 1W forward
power delivered to the dipole). During the tests, the liquid depth above the center of
flat phantom was = 15 cm + 5 mm (frequency < 3 GHz) or 2 10 cm £ 5 mm
(frequency > 3 G Hz) in all the cases. It is seen that the system is operating within
its specification, as the results are within acceptable tolerance of the reference

values.
1 ¥
Spacer 3 X

3D Probe positioner

\ Field probe

"~ "~ Flat phantom

Dipole

Signal ‘

generatar =r i

Fig. b The block diagram of system verification
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Measured
Validation SN Frequency 1\éVALa}:get M;:;l_];ed SAR-1g | Deviation | Measured
Kit (MHz) W/g W/g normalized to| (%) Date
(mW/g) (mW/g) 1W (mWi/g)
D2450V2 | 727 | 2450 | Body 49.6 12.5 50 0.81% | Mar. 13,2017
5200 | Body 72.8 7.34 73.4 0.82% | Mar. 14,2017
D5GHZV2 | 1023 5300 | Body 76.1 7.82 78.2 2.76% | Mar. 14,2017
5600 | Body 79.6 8 80 0.50% | Mar. 15,2017
5800 | Body 75.9 7.74 77.4 1.98% [ Mar. 15,2017

Table 1. Results of system validation
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The dielectric properties for this body-simulant fluid were measured by using the
Schmid & Partner Engineering AG Model DAKS Dielectric Probe Kit in conjunction
with Network Analyzer .
All dielectric parameters of tissue simulates were measured within 24 hours of SAR
measurements. The measured conductivity and permittivity are all within £ 5% of
the target values.

Target

Measured

. Measured . . Target : - Measured
Ui Frequen DiRiEEhs Conductivit DlRlEEns Conductivit % dev er | % dev o e
T QuUeNCy | constant Y | Constant i Date
YPE I (MHz) | o (S/m) | o (Sim)
er er
2437 52.717 1.938 51.031 2.005 3.20% -3.48%
2441 52.712 1.941 50.982 2.005 3.28% -3.28% | Mar,13 2017
2450 52.700 1.950 50.987 2.020 3.25% | -3.59%
5200 49.014 5.299 49.029 5.180 -0.03% | 2.25%
5230 48.974 5.334 48.903 5.220 0.14% 2.14% Mar,14 2017
5270 48.919 5.381 48.771 5.295 0.30% 1.60%
Body 5300 48.879 5.416 48.699 5.329 0.37% 1.61%
5550 48.539 5.708 47.961 5.735 1.19% | -0.47%
5590 48.485 5.755 47.739 5.817 1.54% | -1.08%
5600 48.471 5.766 47.770 5.831 1.45% -1.12%
5670 48.376 5.848 47.536 5.930 1.74% | -1.40% | Mar,152017
5755 48.261 5.947 47.261 6.069 2.07% -2.04%
5795 48.207 5.994 47.142 6.127 221% | -2.22%
5800 48.200 6.000 47.131 6.151 2.22% -2.52%

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

Frequenc Ingredient Total
u

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

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

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

Table 3. Recipes for Tissue Simulating Liquid
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1.10 Evaluation Procedures

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

1.11 Probe Calibration Procedures

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

1.11.1 Transfer Calibration with Temperature Probes

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

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

liquid.

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

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

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

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

Considering these problems, the possible accuracy of the calibration of

E-field probes with temperature gradient measurements in a carefully

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

combination of the waveguide techniques and the thermal measurements

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

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

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

with the estimates given in [2].

1.11.2 Calibration with Analytical Fields

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

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

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

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

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

points must be considered in the assessment of the uncertainty:

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

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

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

based generally on criteria published by the American National Standards

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

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

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

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

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

National Council on Radiation Protection and Measurements (NCRP) in

“Biological Effects and Exposure Criteria for Radio frequency Electromagnetic

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

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

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

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

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

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

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

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

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

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

Uncontrolled ,
Human Exposure Environment Controlled Environment
: Occupational
General Population
Spatial Peak SAR
(Brain) 1.60 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

WLAN Main Antenna

Distance Freq. | Max. Rated Avg. | Measured Averaged SAR over 1g Plot
Antenna Mode Position CH 9 [ Power + Max. | Avg. Power | Scaling (W/kg)
(mm) (MHz) page
Tolerance (dBm) [  (dBm) Measured | Reported
WLAN802.11 b Back side 0 6 2437 17.5 17.33 3.99% 0.090 0.093 -
’ Top side 0 6 2437 17.5 17.33 3.99% 0.271 0.282 42
Back side 0 40 5200 15.5 15.43 1.62% 0.102 0.104 -
WLAN802.11a 5.2G
Top side 0 40 5200 15.5 15.43 1.62% 0.474 0.482 43
Back side 0 46 5230 16.5 16.47 0.69% 0.124 0.125 -
WLANS02.11n(40M) 5.2G
Top side 0 46 5230 16.5 16.47 0.69% 0.645 0.649 44
Back side 0 54 5270 16.5 16.45 1.16% 0.122 0.123 -
WLAN802.11n(40M) 5.3G
Mai Top side 0 54 5270 16.5 16.45 1.16% 0.692 0.700 45
ain
Back side 0 118 5590 16.5 16.48 0.46% 0.227 0.228 -
Top side 0 118 5590 16.5 16.48 0.46% 0.995 1.000 -
WLAN802.11n(40M) 5.6G
Top side 0 134 | 5670 16.5 16.34 3.75% 1.060 1.100 46
Top side* 0 134 | 5670 16.5 16.34 3.75% 1.030 1.069 -
Back side 0 151 5755 16.5 16.25 5.93% 0.214 0.227 -
Top side 0 151 5755 16.5 16.25 5.93% 0.949 1.005 47
WLAN802.11n(40M) 5.8G -
Top side* 0 151 5755 16.5 16.25 5.93% 0.922 0.977 -
Top side 0 159 | 5795 16.5 16.20 7.15% 0.899 0.963 -
WLAN Aux Antenna
Distance Freq. | Max. Rated Avg. [ Measured Averaged SAR over 1g Plot
Antenna Mode Position CH 9 | Power + Max. | Avg. Power | Scaling (W/kg)
(mm) (MHz) page
Tolerance (dBm)|  (dBm) Measured | Reported
WLANS02.11 b Back side 0 2437 17.5 17.41 2.09% 0.071 0.072 -
’ Top side 0 6 2437 17.5 17.41 2.09% 0.373 0.381 48
Bluetooth Back side 0 39 2441 6 411 54.53% 0.006 0.010 -
uetoo
Top side 0 39 2441 6 411 54.53% 0.011 0.017 49
Back side 0 40 5200 16 15.81 4.47% 0.098 0.102 -
WLAN802.11a 5.2G
Top side 0 40 5200 16 15.81 4.47% 0.646 0.675 50
Back side 0 46 5230 16.5 16.34 3.75% 0.117 0.121 -
WLAN802.11n(40M) 5.2G
Aux Top side 0 46 5230 16.5 16.34 3.75% 0.639 0.663 51
Back side 0 54 5270 16.5 16.23 6.41% 0.125 0.133 -
WLAN802.11n(40M) 5.3G -
Top side 0 54 5270 16.5 16.23 6.41% 0.629 0.669 52
Back side 0 110 5550 16.5 16.35 3.51% 0.203 0.210 -
WLAN802.11n(40M) 5.6G Top side 0 110 5550 16.5 16.35 3.51% 0.876 0.907
Top side 0 118 5590 16.5 16.32 4.23% 0.974 1.015 53
Back side 0 151 5755 16.5 16.47 0.69% 0.192 0.193 -
WLAN802.11n(40M) 5.8G
Top side 0 151 5755 16.5 16.47 0.69% 0.722 0.727 54
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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't transmit with WLAN
Aux simultaneously.

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

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

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.
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2.4 GHz WLAN MIMO
Distance s Max
No. Conditions Position WLAN ’ SAR Sum SPLSR
(mm) Main WLAN Aux
. >SAR<1.6,
1 2.4 Gl\HﬂzixVLAN Back side 0 0.093 0.072 0.165 Not required
+ WLAN Aux Top side 0 0.282 0.381 0.663 ZSAR<1.6,
Not required
5 GHz WLAN MIMO
Distance LR Max
No. Conditions Position WLAN ’ SAR Sum SPLSR
(mm) Main WLAN Aux
. >SAR<1.6,
, 5 GHz WLAN Main Back side 0 0.228 0.210 0.438 Not required
+ WLAN Aux
Top side 0 1.100 1.015 2115 | Analyzed
as below
WLAN MIMO
Peak
SAR Coordinates (cm) SSAR Location Simultaneous
Conditions | Position | Value (Wikg) Separation | SPLSR | Transmission
(W/kg) 9 Distance SAR Test
X y z (mm)
Main 1.100 | -0.42 6.70 -0.12
Back side 2.115 130.6 0.024 SPLSR<Q'O4’
Not required
Aux 1.015 | -0.64 | -6.36 | -0.21
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BT+ 2.4GHz WLAN Main
Distance Lihd
No. Conditions Position WLAN BT SAR Sum SPLSR
(mm) .
Main
. >SAR<1.6,
, 5 4 GHz WLAN Back side 0 0.093 0.010 0.103 Not required
Main + BT
" Top side 0 0.282 0.017 0.209 | ZSAR<1S6,
Not required
BT+ 5GHz WLAN Main
Distance ED
No. Conditions Position WLAN BT SAR Sum SPLSR
(mm) Mai
ain
. >SAR<1.6,
. 5 GHz WLAN Main Back side 0 0.228 0.010 0.238 Not required
BT
¥ Top side 0 1.100 0.017 1117 | ZSAR<1S,
Not required
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4. Instruments List
: Serial Date of last |Date of next
Mannfaciuren DEmeE 7ee number calibration | calibration
. Dosimetric
Schmid & Partner| - g oy | ExaDv4 | 3770 |Apr.27,2016|Apr.26,2017
Engineering AG
Probe
Schmid & Partner System D2450V2 727 Apr.19,2016|Apr.18,2017
Engineering AG Vallldatlon
Dipole D5GHzV2 1023 Jan.20,2017{Jan.19,2018
Schmid & Partner|Data acquisition
Engineering AG | Electronics DAE4 856 Apr.21,2016|Apr.20,2017
Schmid & Partner Software DASY 52 N/A Calibration | Calibration
Engineering AG V52.8.8 not required | not required
Schmld &lPartner Phantom ELI N/A Callbrat.lon Callbrat]on
Engineering AG not required | not required
Vector Network
Schmid & Partner| Analyzer and DAKS
Engineering AG | Vector Reflect [VNA R140 0040513 |Jan.24,2016\Jan.23,2018
meter
Schmid & Partner|  Dielectric
Engineering AG Probe Kit DAKS-3.5 1053 Jan.24,2017{Jan.23,2018
Ag”ent Dual-directional 772D MY46151242 JU|11,2016 JU|10,2017
coupler 778D  |MY48220468|Jul.06,2016 | Jul.05,2017
, RF Signal
Agilent Generator N5181A |MY50144143|Mar.01,2017|Feb.28,2018
Agilent Power Meter | E4417A |MY52240003(Oct.17,2016|0ct. 16,2017
MY52200003|0Oct.17,2016{Oct. 16,2017
Agilent Power Sensor | E9301H
MY52200004|0ct.17,2016|0ct. 16,2017
Digital
TECPEL thermometer DTM-303A| TP130078 [May.30,2016May.29,2017
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5. Measurements

Date: 2017/3/13
WLAN802.11b_Body_Top side_CH 6_Main
Communication System: WLAN 2.4G; Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; o = 2.005 S/m; €, = 51.031; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 21.5°C; Liquid temperature: 21.8°C

DASY5 Configuration:
« Probe: EX3DV4 - SN3770; ConvF(7.37, 7.37, 7.37); Calibrated: 2016/4/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (51x131x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.421 W/kg

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

Reference Value = 8.655 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 0.597 W/kg

SAR(1 g) = 0.271 W/kg; SAR(10 g) = 0.129 W/kg

Maximum value of SAR (measured) = 0.423 W/kg

dB
-4.23
-8.47
-12.70

-16.94

2117 2
0 dB = 0.423 W/kg = -3.74 dBW/kg
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Date: 2017/3/14
WLAN802.11a 5.2G_Body_Top side_CH 40_Main
Communication System: WLAN 5G; Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 5.18 S/m; €, = 49.029; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 22.0°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(4.34, 4.34, 4.34); Calibrated: 2016/4/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.915 W/kg

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

Reference Value = 3.623 V/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 1.87 W/kg

SAR(1 g) = 0.474 W/kg; SAR(10 g) = 0.148 W/kg

Maximum value of SAR (measured) = 0.940 W/kg

dB

-10.00
-20.00
-30.00

-40.00

-50.00 o -
0 dB = 0.940 W/kg = -0.27 dBW/kg
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Date: 2017/3/14
WLAN802.11n(40M) 5.2G_Body Top side_CH 46_Main
Communication System: WLAN 5G; Frequency: 5230 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5230 MHz; o = 5.22 S/m; ¢, = 48.903; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 22.0°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(4.34, 4.34, 4.34); Calibrated: 2016/4/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.22 W/kg

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

Reference Value = 4.015 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.18 W/kg

SAR(1 g) = 0.645 W/kg; SAR(10 g) = 0.201 W/kg

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

dB

-10.00
-20.00
-30.00

-40.00

50.00 y
0dB = 1.29 W/kg = 1.11 dBW/k
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Date: 2017/3/14
WLAN802.11n(40M) 5.3G_Body_ Top side_CH 54 Main
Communication System: WLAN 5G; Frequency: 5270 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5270 MHz; ¢ = 5.295 S/m; ¢, = 48.771; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 21.6°C; Liquid temperature: 21.9°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(4.34, 4.34, 4.34); Calibrated: 2016/4/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.28 W/kg

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

Reference Value = 4.453 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 3.48 W/kg

SAR(1 g) = 0.692 W/kg; SAR(10 g) = 0.214 W/kg

Maximum value of SAR (measured) = 1.35 W/kg

dB

-10.00
-20.00
-30.00

-40.00

-50.00 L
0dB =1.35W/kg = 1.30 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: 2017/3/15
WLAN802.11n(40M) 5.6G_Body Top side_CH 134_Main
Communication System: WLAN 5G; Frequency: 5670 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5670 MHz; ¢ = 5.93 S/m; €, = 47.536; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.8°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(3.7, 3.7, 3.7); Calibrated: 2016/4/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.05 W/kg

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

Reference Value = 4.236 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 4.99 W/kg

SAR(1 g) = 1.06 W/kg; SAR(10 g) = 0.332 W/kg

Maximum value of SAR (measured) = 2.15 W/kg

dB

-10.00
-20.00
-30.00

-40.00

-50.00

0dB =2.15W/kg = 3.32 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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Date: 2017/3/15
WLAN802.11n(40M) 5.8G_Body Top side_CH 151_Main
Communication System: WLAN 5G; Frequency: 5755 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5755 MHz; o = 6.069 S/m; ¢, = 47.261; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 22.3°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(4.07, 4.07, 4.07); Calibrated: 2016/4/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.76 W/kg

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

Reference Value = 3.674 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 4.61 W/kg

SAR(1 g) = 0.949 W/kg; SAR(10 g) = 0.294 W/kg

Maximum value of SAR (measured) = 1.90 W/kg

dB

-10.00
-20.00
-30.00

-40.00

-50.00

0dB =1.90 W/kg = 2.79 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/3/13
WLAN802.11b_Body Top side_CH 6_Aux
Communication System: WLAN 2.4G; Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; ¢ = 2.005 S/m; €, = 51.031; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 21.5°C; Liquid temperature: 21.8°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(7.37, 7.37, 7.37); Calibrated: 2016/4/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (51x131x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.582 W/kg

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

Reference Value = 11.20 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.813 W/kg

SAR(1 g) = 0.373 W/kg; SAR(10 g) = 0.176 W/kg

Maximum value of SAR (measured) = 0.598 W/kg

dB
-4.63
-9.26
-13.88

-18.51

-23.14 =
0 dB = 0.598 W/kg = -2.23 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/3/13
Bluetooth(GMSK) Body Top side CH 39 Aux
Communication System: Bluetooth; Frequency: 2441 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2441 MHz; o = 2.005 S/m; ¢, = 50.982; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 21.5°C; Liquid temperature: 21.8°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(7.37, 7.37, 7.37); Calibrated: 2016/4/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (51x131x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.0278 W/kg

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

Reference Value = 1.991 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 0.0550 W/kg

SAR(1 g) = 0.011 W/kg; SAR(10 g) = 0.00554 W/kg

Maximum value of SAR (measured) = 0.0182 W/kg

dB
-4.81
-9.61
-14.42

-19.22

-24.03

0dB =0.0182 W/kg = -17.40 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: 2017/3/14
WLAN802.11a 5.2G_Body_Top side_CH 40_Aux
Communication System: WLAN 5G; Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; ¢ = 5.18 S/m; €, = 49.029; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 22.0°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(4.34, 4.34, 4.34); Calibrated: 2016/4/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x161x1): 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 = 5.061 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 3.14 W/kg

SAR(1 g) = 0.622 W/kg; SAR(10 g) = 0.190 W/kg

Maximum value of SAR (measured) = 1.26 W/kg

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

Reference Value = 5.061 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 2.70 W/kg

SAR(1 g) = 0.646 W/kg; SAR(10 g) = 0.199 W/kg

Maximum value of SAR (measured) = 1.33 W/kg

dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 1.33 Wikg = 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.
[EEEANECE ykg;f,m#@gﬁpu%y%ﬁp FIT > [ iE 190 - iﬁ#f&%ﬁfi? ﬁl?;ﬁ'l?ﬁ' PR EI R -

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



Report No. : EN/2017/30001
Page: 51 of 99

Date: 2017/3/14
WLAN802.11n(40M) 5.2G_Body Top side_CH 46_Aux
Communication System: WLAN 5G; Frequency: 5230 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5230 MHz; o = 5.22 S/m; ¢, = 48.903; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 22.0°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(4.34, 4.34, 4.34); Calibrated: 2016/4/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.23 W/kg

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

Reference Value = 5.779 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 2.72 W/kg

SAR(1 g) = 0.639 W/kg; SAR(10 g) = 0.198 W/kg

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

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

Reference Value = 5.779 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 2.62 W/kg

SAR(1 g) = 0.614 W/kg; SAR(10 g) = 0.184 W/kg

Maximum value of SAR (measured) = 1.26 W/kg

dB

-10.00
-20.00
-30.00

-40.00

-50.00

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

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/3/14
WLAN802.11n(40M) 5.3G_Body Top side_CH 54 Aux
Communication System: WLAN 5G; Frequency: 5270 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5270 MHz; ¢ = 5.295 S/m; ¢, = 48.771; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 21.6°C; Liquid temperature: 21.9°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(4.34, 4.34, 4.34); Calibrated: 2016/4/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.30 W/kg

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

Reference Value = 6.036 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 2.75 W/kg

SAR(1 g) = 0.629 W/kg; SAR(10 g) = 0.194 W/kg

Maximum value of SAR (measured) = 1.33 W/kg

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

Reference Value = 6.036 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 2.57 W/kg

SAR(1 g) = 0.607 W/kg; SAR(10 g) = 0.191 W/kg

Maximum value of SAR (measured) = 1.30 W/kg

dB
-10.00
-20.00

-30.00

-40.00

-50.00

0dB =1.30 W/kg = 1.14 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/3/15
WLAN802.11n(40M) 5.6G_Body Top side_CH 118_Aux
Communication System: WLAN 5G; Frequency: 5590 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5590 MHz; o = 5.817 S/m; ¢, = 47.739; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.8°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(3.7, 3.7, 3.7); Calibrated: 2016/4/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn856; Calibrated: 2016/4/21
e Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x161x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.92 W/kg

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

Reference Value = 5.227 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 4.95 W/kg

SAR(1 g) = 0.974 W/kg; SAR(10 g) = 0.297 W/kg

Maximum value of SAR (measured) = 2.00 W/kg

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

Reference Value = 5.227 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 3.96 W/kg

SAR(1 g) = 0.816 W/kg; SAR(10 g) = 0.245 W/kg

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

dB

-6.95
-13.90
-20.86

-21.81

-34.76

0 dB = 1.70 W/kg = 2.30 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: 2017/3/15
WLAN802.11n(40M) 5.8G_Body Top side_CH 151_Aux
Communication System: WLAN 5G; Frequency: 5755 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5755 MHz; o = 6.069 S/m; €, = 47.261; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 22.3°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(4.07, 4.07, 4.07); Calibrated: 2016/4/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn856; Calibrated: 2016/4/21
e Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x161x1): 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 = 5.358 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 3.66 W/kg

SAR(1 g) = 0.722 W/kg; SAR(10 g) = 0.203 W/kg

Maximum value of SAR (measured) = 1.55 W/kg

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

Reference Value = 5.358 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 3.16 W/kg

SAR(1 g) = 0.630 W/kg; SAR(10 g) = 0.178 W/kg

Maximum value of SAR (measured) = 1.32 W/kg

dB
-10.00
-20.00

-30.00

-40.00

-50.00

0dB =1.32 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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6. SAR System Performance Verification

Date: 2017/3/13
Dipole 2450 MHz_SN:727
Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 2.02 S/m; €, = 50.987; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 21.5°C; Liquid temperature: 21.8°C

DASY5 Configuration:

e Probe: EX3DV4 - SN3770; ConvF(7.37, 7.37, 7.37); Calibrated: 2016/4/27;

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

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

« Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (51x51x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 20.8 W/kg

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

Reference Value = 99.21 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 27.0 W/kg

SAR(1 g) = 12.5 W/kg; SAR(10 g) = 5.61 W/kg

Maximum value of SAR (measured) = 19.5 W/kg

dB
-4.55
-9.10
-13.66

-18.21

-22.76

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

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/3/14
Dipole 5200 MHz_SN:1023
Communication System: CW; Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; ¢ = 5.18 S/m; €, = 49.029; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 22.0°C

DASY5 Configuration:

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

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

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

« Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (51x51x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 15.8 W/kg

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

Reference Value = 57.93 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 31.4 W/kg

SAR(1 g) = 7.34 W/kg; SAR(10 g) = 2.04 W/kg

Maximum value of SAR (measured) = 15.6 W/kg

dB
-8.94
-17.87
-26.81

-35.74

-44.68

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

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/3/14
Dipole 5300 MHz_SN:1023
Communication System: CW; Frequency: 5300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; o = 5.329 S/m; ¢, = 48.699; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 21.6°C; Liquid temperature: 21.9°C

DASY5 Configuration:

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

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

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

« Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (51x51x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 17.1 W/kg

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

Reference Value = 58.30 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 34.2 W/kg

SAR(1 g) =7.82 W/kg; SAR(10 g) = 2.17 W/kg

Maximum value of SAR (measured) = 16.6 W/kg

dB
-1.37
-14.74
-22.12

-29.49

-36.86

0dB =16.6 W/kg = 12.20 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: 2017/3/15
Dipole 5600 MHz_SN:1023
Communication System: CW; Frequency: 5600 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; ¢ = 5.831 S/m; ¢, = 47.77; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.8°C

DASY5 Configuration:

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

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

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

« Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (51x51x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 17.9 W/kg

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

Reference Value = 58.05 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 36.0 W/kg

SAR(1 g) = 8 W/kg; SAR(10 g) = 2.2 W/kg

Maximum value of SAR (measured) = 17.4 W/kg

dB
-1.73
-15.45
-23.18

-30.90

-38.63

0dB =17.4 W/kg = 12.41 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: 2017/3/15
Dipole 5800 MHz_SN:1023
Communication System: CW; Frequency: 5800 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5800 MHz; o = 6.151 S/m; €, = 47.131; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 22.3°C

DASY5 Configuration:

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

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

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

« Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (51x51x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 17.3 W/kg

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

Reference Value = 56.30 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 36.8 W/kg

SAR(1 g) =7.74 W/kg; SAR(10 g) = 2.13 W/kg

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

dB

-10.00
-20.00
-30.00

-40.00

-50.00

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

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

Unless otherwise stated the results shown in this test report refer only to the sample
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Calibration Laboratory of o ks P ——
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 Enginaerning AG =i ¢ ienre ) inras
Zestininctrassn &2, BI04 Pirick, Swikssriars] #ﬁ} 5  Suiss Callbrtion Sorvice
Brcymiben by (he Swiss Acoredizinin Sansca (345 hecreastasion No.: BCS 0108

The Swiss Sooreditalion Servies bs ope of e signmores bo the E&
Mol Agreamadnd far the mooonttion of calibration corfiNemes

Glossary

DAE dats acqulsiion electionics

Conneator angle  information used In DASY system 1o align probe sensor ¥ to tha mbot
coordinge system

Methods Applied and Interpretation of Paramelers
= DC Voitage Measurement, Calibrafion Factor assessed for use in DASY system oy
comparison with a calibraled instrument fraceatle to natlonal slandards, The figurs given
COMmesponas to the ful scala range of tha voltmeter in the respective mango.

«  Connector @mgle: The angle of the connector 15 assessed measuring Ihe argle
miechanically by & taol inserted, Uncertalnty |s not vaguired.

+  The lollowing parametars as documentad in the Appendix contain technizal Information &5 a
result fram the pardformance test and reguire no uncertamty.

= D Vollage Measurement Lingarity, Varficaton of the Uneanity &t +10% and -10% of
tha nominal calibration voltage. Influence of offset voltage is included in this
measuramaeant_

= Comiman mads sensifiviy: infiuance ol a positve or negative common mods voltege on
the diffterantial maasuiemant.

= [Channsl ssparation: Influence of & voitage on the nesghbor channels ol subject Lo an
inpUt voltegs,

& AD Corverer Values with inpuls shored: Values on (be iiamal AD canverter
corrasponding te 2arm inpul yoltage

& Inpur Offsel Measwement Ouiput voltegs and sietistical results over a lame number of
zem wollage measuemants.

= Input Offset Current, Typhsal value for intor ration Maximum clrannes nput oflsat
ourrant, nol considerng the Input reslstance.

=  Inpuf resisiance: Typcal value for information: DAE inpul resistance at he connectar,
diiring intemzl aulo-zerging and during measurement.

* Low Battery Alarm Vollage: Typical valua for iInformation, Balow this vollaga, a baltary
alanm slgnal ks generalod,

«  Pawer consumphon: Typisal value forinformation, Supoly currents in various operating
mades.

CamPissie Mol DAEM-S56_AOT1E Pape 2 o
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DC Voltage Measurement
AMD - Corwerter Resolution nominal
High Fange: 1L58 = auw full range = -100., #3300 my
Low Rangs: 1LSE = Finy full fange = -1,......43mV
DASY measuremen parameters: Ao Zarg Time: 3 sec; Maasuring fima: 3 a0
| catibeation Factors. X ¥ z
High Range 403450 + 0.02% (=2] | 404571 + 0.02% (k=2) | 403888 & 0,02% (k=2)
Low Range SETE41 4 1.60% (h=2) | B67I2 +1.50% (k=2) | 2ET786 + 1.50% (k=2
Connector Angle
| connector Angie i be umad in DASY systam | sepez1e
Corfificals Mec DAES-I5E_AprE Paga ol 5
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity
High Range Reading () Ditfarance [pv) Ermor (%)
Channel X + Input 195956,11 0.91 0.00
Channel X + Inpurt 19930.18 234 4.0
Channel X - Input 1995941 1.08 401
Channel ¥ + Input 1999497 66 2.51 0.00
Channel ¥ + Inpurt 1969664 a4 .01
Ehannel ¥ = Inpust -20002,21 -1.85 0.1
Channel Z + Input 1EE0E 88 0.6 .00
Channel T + Input 1909035 213 a.m
Channel 2 = Inpust -B0002 57 1,38 0.0
Lew Range Reeading [uV) Difference (V) Error {%)
Channed X + Input 001,68 1R 1] oo
Channel X + Input 202.78 .40 [EL
Channed X - It BEFE] 0,78 -0.38
Channel ¥ + Input 2001 .68 0,10 0.0
Channel ¥ 4+ Input 200,68 1.08 -0.52
Channed ¥ - Input -189.48 1,38 070
Channel 2 + Inpust 00175 022 o
Channel Z + Input 21,40 £4.39 013
Charninel 2 - Ingait 188,54 0.6 035
2. Common mode sensitivity
DASY measurement parametars: Auto Zera Time: 3 sac; Measuring fime: 3 sec
Common mode High Range Lo Randge
input Veltage (my) Avorage Resding (uV) Avarage Resding (v}
Channel X i 14,18 18,086
- 300 1803 16.49
Channgl ¥ 200 -2.43 27
] 085 006
Channel Z 20 (3] 1076
- 20D 244 1280
3. Channel separation
DASY measuremant parametars: Auts Zaro Tima: 3 sec; Maasuring fima: 3 sac
input Voitage (mV) | Channel X (gV] | Channel ¥ (u¥) | Channel Z (uV)
Channed X 200 . 1468 281
Channel ¥ 200 7580 - 4.1
Channel Z 20 .54 40 -
Candcata Mo DAF4-BSE_Agr16 Paga ol &
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4. AD-Converter Values with inputs shorted

DASY messurement parameters: Auss Zaro Time: 3 sec; Measuring time: 3 sac

High Range (LSE) Low Rangs (L58)
Channel X 18223 16358
Chanmel ¥ 15847 17333
Channel Z 15877 170656

8. Input Offset Measurement
DASY messurement paramalans: Suto Zero Time: 3 5o Meagiling fine: 3 seo

!EE 10

Average (uV) | min. Offsst (V) | max. Offset (V) mm““’“
Channel X 0.88 0.0 1.80 .28
Channel ¥ D51 -2.36 033 .41
Channal 076 2,04 oo 0,30

6. Input Offset Current
Mominal Input cirewiing offset curnent o all channals; <2564

7. Input Resistance {Typical vslues for mfarmation)

Zeroing (kOhm) Maasuring (MOham}
Channel X 00 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typisal vaiues for infanmatin)

Typical values Alanm Level [VOC)

Supply (+ Vee) e

Supply (- Vee) e

9. Power Consumption (Typical valuas for informafian)

Typical values Switched off (mA) | Stand by (mi) Transmitting {mA)

Supply (+ Voo +0.01 R a4

Supply (= Voo =0, B -8
Cartfcata Mo: DAEL-B356_Apr1E FageSof &
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Calibration is Parforrmed According to the Following Siandards:

& |EEE Sio 15EH-309%, "EEE Racommanded Praclive for Daleemimreg the Peakl Spaial-Ayveraped Specific
Al A Fate (ZAR) 10 me Ruman Head from Wirsless Gomimunicetons Dayices, Measurament
Fchninquns”, June 3073

b IEC 822081, *Frocedure io measure the Specfic Absarption Rale (5AR] for himd-held devices =ed in close

amily o (e e (feiendy tAngE o 300 WHz 10 3 BHz). Febiuary 2005

ol |BC f2209-2, 'Progedirs (o determits e Speciiic dbeapbon Rate [SAR) farwealsse commimicaion deviss
merd b chose peoakmiby tihe humen fody (frenuency mnge of 30 MHz fo & GHzY. March 2090

dj HDE 845364, SAR Measiiemenl Raguiramanis for 100 BHz ip § GH

Methods Applied and lnlerpreiation of Parametsrs:

= WORME, y.2 Assessad for E-fleld polarizabion b= 0 F< 900 MHz in TEM-cell, = 18080 Mz R22 wavatpiida).
MOy 7 are only iermedioe values B, dhie wiceraingas of MORMz,y.2 dhes rel alsct he £°-Neld
vmcansinty inside TS0 (5ra balpw Coper)

®  NORLTS p.3 = NOFMx 7 * imequency, resporse |See Frequency Res phise Chafl], This linesization s
irpterrenied i DASYY sofwiane versipne 1eter en 4.7 Tha uncapairty of (ne frequancy meponse = nclisded
I the siated uncestainty of DanvF

xRNz OGP are numencal bearsalion paranaiens asssssed based an the daia of powar swesp win C8
signal (o wncermEindy raquined), DCP doss not depand on eguency noe media.

«  PARPAR & ths Peak @ Averpge Rain that = nol calibrabed bul debenmmnsd Dasan o0 Iheak)isE]
oireracleinsies

= ANpZ Beyr Ox 2 Oxpa VR 4 B C 0 ee rereics Inestiealion parenelers ssssaged Desad on
fha-data of power sweep for spechic madulason sigral The paramstars fad natb dapsmd on fraguency nee
mada. ¥ 5 Ihe masdmim calbrabon range expressed |f RVS voltage sciss fhe Sosde,

= CoovF and Bownnlary e Paramsders. Assessed iy &l phamom using E-Salt {or Temperature: Trarsher
Standeed for = B30 Mide) and inside wavequide wing analylical Tald distribalions Dessd on powes
msaguramans far i > B0 Mz, The samie setups ans sl for agsessmant of ihe paremalers spplied or
baunitary cormgensalis (alpnge, depth) of which hmicat unsertmmby values ane given. These paramalans ae
L iy DS saftwane ¥ Fmpicye pobe ancumcy clivse o thie baundary. The sanstiy in TEL cortesponds
I MR 7, 2 = CoreF Wby fhe Liibesal ity coeresgon s 10 thet given far CareF A fraquancy deponcient
G ig used in DASY warsian 4.4 and higher which allows exterdding e validity Tom = 50 8-z 16+ (00
Mz

& Enheriond isalropy (30 dEwalon ST Saiaid) oo lislio of low gracsants raalzor using o Bl i
apsed by & patoh antepna

= Sapzpr Offset The sensor affsat cormespands 2 e offaet of vifus) messersmant ceatar from the probe fp
(e paraile mai), M (olerancs required.

= Connector Anple: The angle & assessed using the nlomislion gElied by dssiminirg ne WO (R
uncerimimly requred),
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EXIONA - ShEFTTD Aprl 27, 2ME

Probe EX3DV4

SN:3770

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

Calibrated for DASY/EASY Systems

(Mobe: non=pormpatbile wilh DASY2 systam!)

Cartilkcata Mo: EX3-370 Aprid Page el 11

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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EXA0NA- SH:IFFD Aped 27, 2045

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

Basic Calibration Parameters
SLonear X Saneor Y Benanr Z Une (k=2)
Mezrm (odiimyT 0.31 0.E1 [ 101 %
DCF (mw] 1004 gr4 102.0

Modulation Calibration Parameters
uin

[ Communication Systemn Namp A [] [ D VR [

a8 | dBwv dB m¥ o)

[ o X 04 0.0 1.0 0.00 | 1480 | 22 %
BT [ 1.4 180T
F aa 1] 1.0 135,35

The reportad uncertainty of mesaurement is stated as the standard uncertainty of measurement
multiplied by tha coverage factor k=2, which for a normal distribution cormesponds to 8 coverage
probability of approximaiely $5%.

* Tre uncorindes of Morm K.Y, éo nol afec the B'-fekd uncedwnty inscs TSL jise Pages S asd &)
® shpraariznl Eraarizalion Baramenarn unoariningy ot negeiod.

T Uincsrtanty is deleemined weing e man devislion dnom linesr nsp g ey =TT T ELL R d fer ] ol e
Takd vala
Corificats Mo: EX3-37M0_Aprie Fage 4 of 11
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EXFON - SNETT0 Apel 37, 5046

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

Calibration Parameter Determined in Head Tissue Simulating Media

M) © "'mr' W ComE ¥ _| ConvF ¥ | ConwE ¥ ’ﬂ_!_t_nﬁn _{'ﬂ_m
450 435 0.ET 136 | 1136 | 1136 | 048 | 180 | +133%
750 413 0,53 8.83 983 583 | 041 | ome | +120%
835 215 0.90 8.47 947 847 | 044 | 148 | +120%
o 415 087 817 .17 gi7 | 045 | 17 | +130%
1750 404 .37 B18 813 BI9 | 01 | 166 | +1zo0%
1500 a0 1.40 THE 7.5 7EA | odz | 137 | rizow

| 2000 40.0 1.40 i 81 T 014 141 120 %
2300 3.5 167 a7 TAT AT 013 208 +120%
2450 .2 180 T2 7.2 742 | 04 | zo0 | £120% |
2600 50 186 6.85 595 695 | 02 | 138 | =1zo%
5250 358 471 5.03 5.05 503 | 040 | 180 | =134%
B0 355 5.07 442 4.42 443 00,5600 1.840 2131 %
5750 354 5.2 4583 4.83 481 | o080 | 180 | =131%

© Frequency valitiy aree 300 MMz ol 2 1N%W-ﬁ-&hwﬁ4ﬂﬂ#ﬂ¢lﬂw-ﬂ lhli!lll'mm 50 MHz. The

ncwilingy is ihe R3S of tho CoreF unooriziely of w o She B e, I walidity
betiow 300 Wbz b + 10, 25, 40. 0 ared 70 MHz for CameF ascrsssennis al 30, uta.mwzmmum e § Gz foquancy
upidiny cim be arianded i £ 110 MHe

F Ak Tcumacii below 3 GHe, B validity of issue pacameters (5 and ] com ba mldeed 1o & 0% if Equid cormas metion fonm ua i appled 0
mnnred SAR vikies, nmmmamumdmmumuﬁhmw:ﬁmummwhmnﬂm-nr
HMFmﬂmhanmmmh 4

d during dpreral s 4 e Boinci

SPERG that the ¥ effort afior ]
uqumlm::mrmmwﬁﬂiwww:ﬂmmmhm Hmtwdmmlmhﬂhﬂhm'h
dhurler fros

Carthoma No: EX33TTO_Aprié Page 5 of 11
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EX30A= SM:ATTD Al 27, 26

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

Calibration Parameter Determined in Body Tissue Simulating Media

| T{MHz} .ﬁ'.ﬁ:.'e.- w Con® X | ComvP ¥ | GonvP T iﬁ;ﬁ:}u ill:-“m
450 8.7 L] 1049 | 1049 10,49 o9 | 120 | £135%
T50 55.5 056 843 _Ban 243 0.19 126 | #12.0%

835 552 0.7 9.30 030 B30 017 143 | $120%
o0 560 1.08 9.15 2.15 8,15 0.28 1.06 +12.0%
iKY 534 1.40 186 T8 F.ea Q.10 280 120%
1500 6.3 1.52 771 714 REl | 041 | Zad | siEOW |
2000 513 152 782 FE2 7, A2 OB | 142 | #120%
2300 28 1.8 753 .51 7.51 054 | nea | =i20%
2480 BRT 185 .37 Tar 7.7 0ED | 088 | i20%

| 2800 S8 298 7.12 12 T 080 | 068 | +120%
5250 488 5.36 434 4.34 434 | 080 | 180 | #134%
SHO0 485 577 370 370 470 0.60 180 131 %
TS0 | 483 5.94 407 407 4.07F .60 140 +12.1%

e L L o e

Do 300 ielHZ B 2 10, 25, 40, 50 and 70 MHz Sor GonwF sasissnents ol B0, 54, 128, 160 ond 220 Wiz ipeciiely. Abss 5§ CHz frequency
valiity can be satandog i £ 110 MHE.

¥ &l foaquancies beiow 3 Gz, ||.¢nun|rd|mmmm1:wﬂunumu=mrlmuqu
mizsured SAR waluss. AL frquinscin abave 3 GH, the vabiity of (osu pamreunens jcand of i racicled 1o & B ﬂlwm-t'hﬂﬂaﬂf
Hhe Cow uneeasisiy for indicated sarget {s3ve e,

b mighaiTiepth am dalmmingd during sl bation. SPEAG wamarby that {he semeining deviaton oo o he
abyryn lecis faan = 1% for frequencies below § GHr asd baleer = 25 for frageencies tegbwzan ﬂﬂhwmrﬂmwmﬁhilhmm
diamicher from e bourdary,

Camficain Hoc EX2-3TT0_Apc1E Page Ged 11
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EXIDE— SHEETT Apnl 27, 20E
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncartainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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EAD0A- BH: 3770 April 27, 2016

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM =1800 MHz R22
= - : a . L] h-.
i - L] ] [] . [ 8
Tiod ] 1 r | Tesd & P [

& I
g (T - t 4 -: | =l_=: & I '_rq—t—- - e g Dy = .—t-l--p—r-‘
Iﬂ -
1a+ I
-1 —t ] 1 1} 1 L i ] i 1 i § N S E—
|!_= |!| = i -.'.- (i1 |-'.u
¥ el [
.|
||TL'JI- |';Tl- 'ﬁ_r-l-_ e L
Uncenainty of Axial lsotropy Assassment: £ 0L5% (ke2)
Conilicats No: EX3-3T0_Aprie Fags Aol 11
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EXIDNE- SNITIO Aprl 2, 2016

Dynamic Range f(SARqad)

(TEM cell , fouu= 1900 MHz)

Irput Sgnad [ulv]

- — b HECEEHR RS 2
1 o ! i w

W
SAR [miWicmd)
]
nat oo pereabd CompeTaato

oot pormpeenzabed S T A

Uneertainty of Lincarity Assessment: £ 008% (ke2)

Cortificabes Ro: BX337F0_apris Fagedol 11
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EXIDV4- ENETTR fipni 27, 2006

Conversion Factor Assessment

= B3k MHL, WELE RS (H_comé) = 1800 MHz, WELS R22 (H_conwF)
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Deviation from Isotropy in Liquid
Error (b, #), f =900 MHz

40 -08 -0E 04 42 0F HF D4 A GE 14
Uncertainty of Spherical lotiopy Assessmant: © 2 A% [k=2)

CunificE Mo EX3-3TTO_Apris Paga 10al 14
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Apell 2T, 2016

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

Other Probe Parameters
Sensor Amangement Triangular
Connecior Anghs (7] 209
Mechanal Burface Deleclion Mede enabled
Dptical Surface Detaction Mode dizabied |

| Probe Owerall Langth 337 mm
Proue Body Cameisr 10 mm
Tip Lenglh 9 mm
Tip Diamater 25 mm
Prabe Tip Lo Bansor X Callbration Poink Tmm
Proba Tip to Sensar ¥ Calibealizn Paint Tmm
Frabs Tip lo Senser 2 Calibrason Pont Tmem
Recommanded Measurement Distance from Suriaca 1.4 mm

Certificale Mo: FE3-37T0_AprlE Fage 11 al 11
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8. Uncertainty Budget

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

A c D e f o} h=c*f/e [i=c*g/e k

Source of Uncertainty ToIeranc_:e/ Probabilit Div Div Value |[ci (1g) ci (10g) Standard Standar'd vi, or Veff
Uncertainty y uncertainty |uncertainty

Measurement system

Probe calibration 6.55% N 1 1 1 1 6.55% 6.55% ®

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

Isotropy, 9.60%| R 3 1.732 1 1 5.54% 554%|

Hemispherical

Modulation Response 2.40% R VA< 1.732 1 1 1.40% 1.40% S

Boundary Effect 1.00% R V3 1.732 1 1 0.58% 0.58% w

Linearity 4.70% R V3 1.732 1 1 2.71% 2.71% ©

Detection Limits 1.00% R V3 1.732 1 1 0.58% 0.58% ©

Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% ®

Response time 0.80% R V3 1.732 1 1 0.46% 0.46% @

Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% @

Measurement drift 1.75%| R 3 1.732 1 1 1.01% 1.01%| =

(class A evaluat_lqm

S;:;mb'e”‘ condition - 3.00%| R 3 1.732 1 1 1.73% 1.73%| =

RF ambient conditions - 3.00%| R V3 1.732 1 1 1.73% 1.73%| =

reflections

Probe positioner 0.40%| R V3 1732 1 1 0.23% 0.23%|

Mechanical restrictions

Probe Positioning with 2.90%| R 3 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% ®

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% w

Liquid permittivity 220% N 1 1 0.64 0.43 1.42% 0.95%| M

(mea.)

Liquid Conductivity 252% N 1 1 0.6 0.49 1.51% 1.23%| M

(mea.)

Combinled standard RSS 11.90% 11.81%

uncertainty

Expant uncertainty o o,

(95% confidence 23.80% 23.62%

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 [ D e f g h=c*f/e i=c*gl/e k
Source of Uncertainty | 10/erance/ |Probabilitl iy e |oi(1g)  |ci(tog)  [Standard - (Standard oy
Uncertalntv \' 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% o
Boundary Effect 1.00% R v/ 3 1.732 1 1 0.58% 0.58% o
Linearity 4.70% R v/ 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% S
Response time 0.80% R /3 1.732 1 1 0.46% 0.46% oo
Integration Time 2.60% R /3 1.732 1 1 1.50% 1.50% oo
Measurement drift 175%| R /3 1.732 1 1 1.01% 1.01%| o
(class A evaluat_lc_)n)

?;:;mb'e”‘ condition - 3.00%| R /3 1.732 1 1 1.73% 1.73%| oo
RF ambient conditions -| - 3 550, | R /3 1.732 1 1 1.73% 1.73%| oo
reflections

Probe positioner o o o
Mechanical restrictions 0.40% R V3 1732 ! ! 0.23% 0.23% >
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% o
Max SAR Eval 1.00% R /3 1.732 1 1 0.58% 0.58% ©o
Test Sample related

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

Drift of output power 5.00% R v/ 3 1.732 1 1 2.89% 2.89% co
Phantom and Setup

Phantom Uncertainty 4.00% R /3 1.732 1 1 2.31% 2.31% o
Liquid permittivity 3.28%| N 1 1 0.64 0.43 2.10% 141%| M
(mea.)

Liquid Conductivity 359% N 1 1 0.6 0.49 2.15% 1.76%| M
(mea.)

Combined standard RSS 11.81% 11.63%

uncertainty
Expant uncertainty
(95% confidence

23.61% 23.26%

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. Phantom Description

Schmid & Pariner Engineering AG 5 p e a q

Teughaisairases 43 G004 Zurich, Swatzerland
Phone +41 44 245 8700, Fax +41 44 245 §77%
info@speag corm, R v Spoag.oom

Certificate of Conformity / First Article Inspection

Item Owal Flat Phantom ELI 5.0
Type No QD OVADDZ A
Senes No 1108 and higher
Manufacturer Unterses Composites
Knebelstrasse 8, CH-8268 Mannenbach, Switzerland

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

Test Requirement Details Units tested
Shape Intemal dimensions, depth and | Bottom elliptical 500 x 400 Prototypes
sagging are compatible with mm, Depth 190 mm,
standards dimension compliant with [1]
for f = 375 MHz
Material thickness | Bottom: dimension compliant with all
2.0mm +- 0.2mm [2] for f = 800 MHz
Material rel. permittivity 2 — 5, rel. permittivity 3.5 +/~ 0.5 Material
parameters loss tangent =0.05, atf<6 loss tangent = 0.05 samples
GHz
Material Compatibility with tissue Compatible with SPEAG Phantoms,
resistivity simulating liquids . liquids. ** Material
sample
Sagaging Sagaging of the flat section in within tolerance for filling Prototypes,
tolerance when filled with height up to 155 mm samples
tisgue simulating liquid.

**  MNote: Compatibility restrictions apply ceriain liquid components mentioned in the standard,
containing e.g. DGBE, DGMHE or Triton ¥-100. Observe technical note on material compatibility.

Standards

[1] ©OET Bulletin 5, Supplement C, “Evaluating Compliance with FCC Guidelines for Human Exposure
to Radiofrequency Electromagnetic Fields®, Edition 01-01

[2]1 IEEE 1528-2003, "Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues, December 2003

[3] IEC B2209-1 =d1.0, "Human exposure to radio frequency fields from hand-held and body-mounted
wireless communication devices - Human models, instrumentation, and procedures - Part 1:
Procedure to determine the specific absorption rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", 2005-02-18

[4] IEC B2209-2 ed1.0, "Human expesure to radio frequency fields from hand-held and body-mounted
wireless communication devices - Human models, instrumentation, and procedures - Part 2:
Procedure to determine the specific absorption rate (SAR) for wireless communication devices used
in close proximity to the human body (frequency range of 30 MHz to 6§ GHz)", 2010-03-30

Conformity

Based on the sample tests above, we certify that this item iz in compliance with the uncertainty
reguirements of body-worn SAR measurements and system periormance checks as specified in [1 - 4]
and further standards.

Date 25.7.201M 2pes g

Senm (ACTET | 1:?-\'43 F 3
e h% 3, 80043 glch, e,
Signature / Stamp Prargie: ;’-;fifm. o ?g"g%?g

info ®speag Tam, hitp o 50880 COmM

Doc Mo BB1-QD OVADOZA-A Fage 1{1)
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10. System Validation from Original Equipment Supplier

Calibration Laboratory of PRy 5 Schwstmricches Knbonerdinnst

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

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

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

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

cien  SGS-TW {Audan]

|CALIBRATION CERTIFICATE |

Comttizate Mo- D2490V2-T2T_Apri6

oot

(o biraiin s il

Caliorafion dain:

Daasaw2 - SNETEY

DA CAL-DE.E

Calibration precedura for dipole validaticn kits abowa 700 MHz

April 18, 201e

Tl WSS

and s Lo

Caftwaion Eoulomeani aned (MATE ortical for colioraiion|

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

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

1"y SBands [1ma Cal Dais [Coifns Noj __Echadused Cakimlion
Perivin il MAF | SM:104TTE CE-Apr-16 (o 20 P02 beeng| Apr ¥
Pévimsr ganani NAP-Z01 ! SN 33 CE-Apr- 16 {No. Z17:020mE| Aape-17
Fower sanaor NAM-ZW1 | BN 1ERren CH-AQe 16 Mo, 29702280 Apr-17
Faloranca 20 of Abenuimior | SN: B [20%) Ce-Ape-ah o, 37-0Re Aer-1T
T M mismaleh comis naton i%ir-l: GOMT.2 /3T SE-Rpr-H (Mo, 20702 Agr-17
Fonhari e Probs EX30WE Sh: TME Do Th (ko EXA-FdS_ [meth) [his-1E
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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 WE2 BB
Extrapolation Advanced Extrapciation
Phartom 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 - -
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- applied.
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 change during test =050 e
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 massurad 250 miW inprut pover 808 Wikp
SAR for nominal Body TSL paramelens narmalizad o 1 W 22.3 Wikg = 16.5 % (k=2
Cartificate No: CR4B0V2-T27_Apri G Page 3ol 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
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- UL
Calibration Laboratory of ;.\\E;//'_ S Schweizerischer Kalibrierdienst
Schmid & Partner % ¢ Service sulsse d'étalannage
Engineering AG Tt Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland TN S swiss Calibration Service
LT Ly
Accrediled by e Swiss Accrediation Sanice [SAS) Accreditation Mo.: SCE 0108

The Swiss Accreditation Service is one ol the signatories to the EA
Wultilateral Agresment for the recognition of calibration cerificates

cient  SGS-TW {Auden) Certificate No: DEGHZV2-1023_Jan17
[CALIBRATION CERTIFICATE ]

Cibject DEGHZV2 - SN:1023

Calibralion procadureds) QA CAL-22.v2
Calibration procedure for dipole validation kits between 3-8 GHz

Calibation aale: Janbary 20, 2017

Thile calibration cerilicate documents Ihe brmesabiiity 1o national stendards, which restize the physical units of measurements (51,
The measuramenis and fhe Lnceainies with confidence probability are glven on ihe following pages and are par of the cerificate.

Al callbrations hive been conductad = the losed [aboratory Eeclify: enwitoninent temperature 22 = 31°C and humidity = 705

Caliwallon Equipmend used (ME&TE criteal for calibratian)

Primary Standirds 10 & Cal Dale (Certilicale Mo ) Scheduled Calralion

Powar matar MAP SME 1047TE O6-Ape-16 (Mo, 217-02288/02289) Apr-17

Pawer sanzor MAP-ZE1 SM: 1053244 DE-Apr-16 (No. 217-022088) ApeAT

Powar sansar MAP-£81 SM: 103245 06 Apr-16 (Mo, 217-02284) Ape7

Aeterencs 20 dB Attenustor SH: 5058 (20k) O5-Apr-16 (Mo, 277 L225E) Aga-1T

Type-M mismateh combinalon SN: bO47.2 ¢ 06327 05-Apr-16 (Ma. 217-02305) Apr17

Ralerance Probe EX30VS SN- 3503 31-Diec-16 (Mo, EX3-3503 Dec16) Den-17

DAE4S SN 801 04-Jan-17 (Mo, DAES-G01 _Jani7) Jan- 18

Secondary Standards I0# Check Date {in house) Scheduled Check

Powar matar EFM-d424 SN GBIT480T04 07-0et-15 (in hosse check OC-18) In house cheek: Ogt-18

Povier sensol HP 84814 SN US3T292782 O7-0ct-15 fin house chack Oo-16) In nouse check: Oct=18

Power sensor HP B4814, '| S MYA0EE317 07-0cd-15 {in house check Ool-18) In housa chack: Oct-1B

RF genenalor A&S SMT-06 EHW 100972 1G-Jun-15 {in ouse check Oat-18] In housa check: Ock=18

Matwery Analper HP B753E SN USATIE05ES 18-Oct-01 (in house check Ool-18) I houss check: OM-17
Fame Fumation Signalure

Callbrated by Jetan Kastral| Laboratény Tehnic(an C:;1’7

/c-‘\{:eln -—{;-I'l ""‘J/'éjd’f—

Issued: Janusry 24, 2017 ‘

Approved by Wat|a Pokovid Technical Maneger

This calibration cenificate shall mot bs reproduced excepl in full withow writien apgeovel of the laboraiory.

Cartificate Na: DSGHzV2-1023_Jan17 Paga 1 ol 15
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Calibration Laboratory of v,

J s ?3_ s Helwelzerlsoher Kallbierdienal
Schmid & Partnar ] c Sarvice suisse d'alalonnage
Engineering AG -—%\E Servizio Svizeny ) temtur
Teuriaussirasas 43, BI04 Zurich, Switsetand f-,‘ﬁfﬁhy‘ S swiss Calloration Service
Wialaih®
Accrepded By the Swiss Accoofiflion Broace |BAR) Accradiiation No.: SCS 0108

The Swise Ascyedilalion Service is one of the signafories 1o e EA
Multliateral Agreamant far the recognitien of cellbration certificates

Glossary:

T5L fissue simulating liquid

ConvF sansitivity in TSL/ NORM xy.z
/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE 5td 1528-2013, “IEEE Recommended Practice for Determining the Peak Spalial-
Averaged Specific Absomtion Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b} IEC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in clase proximity to the human body (frequency range of 30
MMz 1o 6 GHz)", March 2010

¢} KDB B&5664, “SAR Measurement Requirernents far 100 MHz to 6 GHz"

Additional Documentation:
d) DASYd/5 Syslem Handboolk

Methods Applied and Interpretation of Parameters;

« Measurement Conditions: Further delails are available from the Validaton Report at the end
of the cerlificate, All figures stated in the certificate are valid at the frequency indicated.

« Antenna Paramefers with TSL Tha dipole is mounted with the spacer to position its feed
point exaclly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

« Feed Point impedance and Relurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom, The impedance stated is transtormed from the
measurament al the SMA connector lo the teed poinl. The Retumn Loss ensuras low
reflacted power. No uncertainty required.

» FElectrical Delay; One-way delay between the SMA connector and the antenna fesd point,
Mo uncertainty required.

SAR measured: SAR measured al the stated antenna input power.
SARA narmalized: SAR as measured, normalized o an input power of 1 W at the aptenna
connector.

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

The reported urcertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution cofresponds to a coverage
probability of approximately 85%.

Cartflicate No! DEGHzVZ-10P3_Jani7 Paga 2ol 15
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Measurement Conditions
DASY system confiquration, as tar as not given on page 1
| DASY Version DASYS V52,88
Extrapolation Advanced Extrapulation
Phantom Madular Flal Ptiantom V5.0
Distance Dipole Cemer - TSL 10 mn with Spacer

Zoom Scan Resolution %, dy =40 mim, de =14 mim

5200 MHz = 1 MHz
5300 MHz = 1 MHz
5600 MHz = 1 MHz
5800 MHz = 1 MHz

Gragsd Halio = 1.4 (Z directon)

Freguency

Head TSL parameters at 5200 MHz

The following peramsters and calculations ware applied.

Toemperature Permittivity Conductivity
MNominal Head TSL parameters 22.0'C 380 4,88 mhoim
Measirad Head TSL parameters 220202 "C 3548 % A.a5 mhoim + 8 %
Head TSL temperature change during test =0.5"C = il
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 em” (1 g) of Head T5L Caonditian
SAR measured 100 MW inpuUl power 755 Wikn

SAR for nominal Head TSL partameiars

nopmaleed (o 1W

752 Wikg £ 18.9 % (k=2)

SAR averagad over 10 em’ (10 g) of Head TSL

condition

SAR measured

100 mW inpul power

296 Wikg

SAR for nominal Head TSL perameters

normaiized o W

21.5 Wikg = 18.5 % (k=2)

Confficate No; DSGHV2-1023 Jan (7
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Head TSL parameters at 5300 MHz
The following parametars and calculations were Goplied.
Temperature Parmiltivity Conductivity
Mominal Head TSL paramelers 20C 35.9 4,76 mho/m
Measured Head TSL paramalors (22.0+02)°C 352+8% 4.55 mho/m <6 %
| Head TSL lemperature change during test <05"C e ==
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Canibien
SAR measurad 100 mW Rt power B.22 Wiky
SAR tor nominal Head TSL parameters normahized 10 1W 81.8 W [ kg £19.9 % (k=2)
SAR averaged over 10 em’ (10 @) of Head TSL candition
SAH measured 100 mW input power 2,35 Wikg
SAR for nominal Head TSL parametars normalized to 1W 23,3 Wikg =19.5 % (k=2]
Head TSL parameters at 5600 MHz
The following parameters and calculathons ware appliad,
Temperature Permithivity Conductivity
Naominal Head TSL parameters 220"C 355 5.07 mho/m
Measured Head TSL paramaters [22.0%0.2)"C .7 +8% 4. 85 mhofm £ 6 %
Head TSL temperature change dufing test <DE"C —
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 W input pwet .22 Wikg
SAR lor nominal Head TEL paramelers nogmalized i 1W B1.7 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’® {10 g) of Head TSL oohition
SAR measured 100 mW inpul pawer 233 Wik
SAF for nomingl Head TSL parameters nermalzed 19 1W 231 Wikg = 19.5 % (k=2)
Cartilicate MNo: DEGHzV2-1023_Jan17? Page 4 of 15
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Head TSL parameters at 5800 MHz

The following parameters and caleulalions were apgpllad.

Report No. : EN/2017/30001
Page: 89 of 99

Temperature Permittivity Conductivity
Mominal Head TSL parametsrs 2z2.0°C 35.3 5.27 mhaim
Measured Head TSL parametors [22.0 £0.2) *C 34 +£6% 5.05 mhoim £ & %
Head TSL temperature change during test =0.5°C o ==

SAR result with Head TSL at 5800 MHz

SAR averaged over 1 cm® (1 g) of Head TSL Condilion
SAR measured 100 mW inpul power 7.82 Wiko
SAR for nominal Head TSL parameters. normalizad to 1W 77.6 Wikg + 19.9 % (k=2)
SAR averaged over 10 cm” (10 g of Head TSL | condition
SARA meazured 100 mW input power 222 Wikg
SAR for nomingl Head TSL paramatars normialized to 1W 22.0 Wikg = 19.5 % (k=2)

Certificate No: DSGHzV2-1023_Jam7
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Body TSL parameters at 5200 MHz
The lollowipg paramelars and calculations ware appliscl
Temperature Parmittivity Conductivity
MNominal Body TSL parameters 20°C 480 .30 mibo/m
Measured Body TSL parametsrs {220 +02) "G 4754 6% 5.08 mhoim =€ %
Body TSL temperature change during test =05"C — -
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 em” {1 g} of Body TSL Candition
SAR measured 300 W input powar 7.32 Wikg
AR for naminal Body TSL paramelars nommalzed lo 1W 72.8 Wikg = 19.9 % (k=2)
SAR averaged aver 10 em’ (10 g) of Body TSL condition |
SAR measured 100 mW input power 206 Wiky
SAR for nominsl Body TSL paramatars narmalizad o 1w 20,3 Wikg = 19.5 % (k=)

Body TSL parameters at 5300 MHz

The tollowing parametars and caloulations were applied.

Temperaturs ! Parmitlivity Conductivity
Nominal Bady TSL parameters 220G 488 542 mhoim
Measured Body TSL paramelers (22.0=0.2)"C 473 +6% A.A0 mhi'm =& “G
Body TSL temperalure change during tesi =0.5"C —
SAR result with Body TSL at 5300 MHz
SAA averaged over 1 cm” (1 g) of Body TSL Condition
SAH measured 100 MW inpul powar 7 BE Wiko

SAR for nominal Body TSL parametars

narmalized fo 1W

761 W/kg £ 19.9 % (k=2)

SAR sveraged over 10 cm” (70 g} of Body TSL

condilion

SAR measured

100 mW input power

215 Wikg

SAR lor nominal Body TSL parameters

narmalized io 1YW

|

21.3 Wikg + 19.5 % (k=2)
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Body TSL parameters at 5600 MHz
The lollowing parameters and celculations wera applisd.

Tamperature Parmiltivity Conduetivity
Nominal Body TSL parameters 220'C 48.5 577 mha/m
Measured Body TSL parameters (z2D=02)C 466=6% 5,80 mha/m + 6%
Body TSL temperature change during test =06 C - _
SAR result with Body TSL at 5600 MHz
[ SAR averaged over 1 em’ (1 g) of Bady TSL Cendition
SAR measuned 100 mwW input power B.02 W/ikg
SAR for naminal Body TSL parametsrs normalized (o 1W TO.6 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition |
S5AR messured 100 mW mpul power 2.26 Wikg
SAH Tor nominel Body TSL paramatars normeleed o 1W 22.4 Wikg = 19.5 % (k=2)
Body TSk paramstiers at 5800 MHz
Tha feilowing parameters and caleulations wade applisd
Tamperature Parmiitivity Conductivity
|
Nominal Body TSL parameters 2200 482 &.60 mhalm
Measured Body TSL parameters [2E0=02)"C 46.3 6 % 517 mhalim =8 %u
Hody |SL tefmperaturs cnange auring est 408G e e
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Cangltion
SAR measirend 100 MY input pawesr T 64 Wikg
SAR for naminal Boady TSL paramelers nermalizen o 1W 75,9 Wikg = 19.9 % (k=2)
SAR averaged aver 10 em”® (10 ) of Body TSL oondillan
SAR measurad 100 m\W IRpLL power 2153 Wikg
SAR for nominel Body TSL parameters narmalized o 1W 21.1 Wk = 19.5 % (k=2)
Carllicate Mo DEGHZV2-1023 _dan (¥ Faga 7 of 15
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedanca. transformed to feed point 486 L - 6.7 5

Relurmn Loss -234dB

Antenna Parameters with Head TSL at 5300 MHz

Impeadance, Fansiormead 10 feed point 49.051= 1.8 ji}

Feturn Loss - 33.5dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 5410-D20

Retum Loss -28.2dB

Antenna Parameters with Head TSL at 5800 MHz

Impadance, transformed to feed point 554 0«28 G

Return Loss - 24,8 dB

Antenna Parameters with Body TSL at 5200 MHz

Impedance, franstormed to feed point 48.90-70i0
Returm Loss -2289dB

Antenna Parameters with Body TSL at 5300 MHz

|mpedance, transformad to feed point 51.0 L - 1.0 2
Return Loss -37.0dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transiormed to feed paoini 5560+ 1.5
Return Loss - 252 dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, ransformed 1o feed point BEBLL 427 |Q
Return Loss - 236 dB
Certificate Mo: DEGH2Y2-1023_Jan17 Page 8 of 15
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General Antenna Parameters and Design

| Elgctrical Delay (one direchion) I 1199 ns

Aftar long term use with 100W radialed power, anly a slioht waiming of the dipale near the leedpan can be measursd

Thi dipole is made of standard semingid coaxial cable. The center conductor of the feeding line 1s directly connecied la e
senond arm of the dipols, The antenna |3 theretore shor-cirouited for DC-signals. On soma of the dipoles, small end caps
are added io Iha dipole arms in order [o (mproyve matehing when loaded according 1o the position as sxplained (0 he
"Maasurament Conditions® paragraph. Tha SAR data are not atfectad by this change. The ovarall dipole length is stil
zeoording 1o the Standard.

Mo sxcessive lorce must be applied io the dipole arms, because they might bend or the soldered connections near the
lzzdpaini may ba damaged,

Additional EUT Data

Manufacturad by SPEAG
Manufactured on Fabruary 05, 2004
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DASYS5 Validation Report for Head TSL

Pate: 20002017

Test Labortory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzVZ; Type: DSGHzV2; Serial: DSGHzVZ - SN:1023

Communication System: U100 - CW;

Frequency: 3200 MHz, Frequency: 3300 MHz, Frequency: 5600 MHz, Fn_-qm,m.y SH0D Mz
Medinm pargmeters used: = 3200 MHz: 0 =445 §/m; & = 354, p= 1000 kt_.l'lrl i

Mediun parameters used: [= 5300 MH2 0 =4.55 8/m; &, = 35.2: p= 1000 kg/m” |

Medinm purnmeters used: [=5600 MHz! o =4.85 8/m; g, =34.7; p= 000 kg/mr”,

Medium purameters used: = 5800 MHz: o =503 5/m;, 5= 34.4; p = 100D ki’

Phaniom section: Flal Section

Measuremnent Slandard: DASYS (IEEE/EC/ANST CA3.19-2011)

DASYS2 Configuration:

s Probe: EX3DVA - SN3303; ConvF(5.76, 5,76, 5.76): Calibrated: 31.12.3016, ConvF(5.35, 5.35,
535); Cufibrojed: 31,12.2016, ConvF(5.00, 5,04, 5 08); Calibrated: 31122006, ConvF(5.01, 5.01,
5.01); Culibrnfed: 31.12.20160:;

o  Sensor-Surface: | dmm (Mechanical Surfuce Delgchon)
«  Electronics: DAE4 5n601; Calibraed: 04.01.2017
«  Phantom: Flal Phantorn 5.0 front); Type; QD 000 P50 AA; Serial: 1001

« DASYS2328.801258); SEMCAD X 14.6.10{7372)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5200 MHz/Z.0om Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dy=tmm, dy=tmm, de=14mum

Reference Value = 70,58 Vi, Power Drift = 0,05 (8

Peak SAR (extvapolated) = 27,6 Wiky

SAR(1 g) =7.55 Wikg; SAR(10 g} = 2.16 W/kg

Maximui value of SAR (measured) = 17.4 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, [=5300 MHzZ.00m Scan,
dist=1.4mm (Bx8x7 W Cube 0: Measurement grd: dx=dnun, dy=tmm. dz=|.4mm

Referenca Value = 73.01 Vim; Power Drifl =-00.05 dB

Peak SAR (extrupoluled) =316 Wikg

SAR(1 g) = 8.22 W/kg; SAR(10 g) = 2.35 W/kg

Maximum value of SAR (measured) = 19.3 Wike

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan.
dist=1.4mm (8x8x7yCube 0: Meusurement gnd: dx=tmm, dy=hmny, de=1.dim

Reference Valoe = 71.04 Vim; Power Daft=-0,04 dB

Peuk SAR (extrapolated] =33.2 Wikg

SAR(1 g) =8.22 Wike; SAR(10 g) = 233 Wikp

Musbmam valoe of SAR (measured) = 198 W/ka
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, £=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7 ¥ Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=|.4mm

Reference Value = 69,84 V/m: Power Drift = -0.08 dB

Peak SAR (extrapolated) = 32.7 W/kg

SAR(1 g) = 7.82 W/kg: SAR(10 g) = 2.22 W/kg

Maximum value of SAR (measured) = 19.5 W/kg

-12.00
-16.00
-24.00

-30.00

0dB =174 Wkeg= 1241 dBW/kg

Cerfificate No: D5GHzV2-1023_Jani7 Page 11 0f 15

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
2 Ve R lF*ﬁéfﬂﬁ%J i@%‘?ﬁﬂ%‘?;’/%ﬁh Fif TﬁJEﬁL’*ﬁfﬁh@ ﬂﬂ?‘{%‘« o iﬁﬁ,%fﬁ?ﬁ 2 }WJEF‘:F'I?:"FI' > Fl'ﬁﬂl'ﬁ'fﬁﬁi 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.
Page: 96

Impedance Measurement Plot for Head TSL

28 Jan 2047 18:41:34
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DASY5 Validation Report for Body TSL

Drates 19002017
Test Labwratory: SPEAG, Zunch, Switzerland
DUT: Dipole DSGH2Y2: Type: DSGHV2; Serial: DSGHzV2 - Sh:1023

Comymunication Systern: UID O - W,

Frequency) 5200 MHz, Freguency: 3300 MHz, Frequency: 564 MHz, rl'LL]IJlCﬂL} SHOE MY
Meditm parameters used: 7= 5200 MUz, o= 3.36 $/m; 5= 47.5. p = 1000 kgfl'u P

Medinm parnierers used: = 5300 Mz, 0 =53 §/m; & =473 p = 1000 kg"nl

Medium parameters used: £ = 5600 MHz, 6 =35.9 §/m; & =466, p = [DID ki

Medilm parameters used: = 5800 MHz, 0 = 6.17 $/m; &= 46.3: p= 1000 kg/in”

Phuntom section: Flat Section

Messurement Stundard: DASYS (IEEEMEC/ANSTCA3.19-2011)

[PASYS2 Conlipuranon:

+  Prohe: EX3DV4 - SN3503; ConvF(5.29, 5.29, 5 29); Calibrated: 31.12.20 16, ConVF(5.04, 3.04,
504 Calibrated: 31,12.2016, ConvF(4.57, 4,57, 4.57), Calibrated: 31,12.2016, CanvF{4.48, 448,
448y Cahbruted; 31,12,2016;

»  Sepsor-Surfuce Ldoun | Mechunical Surface Dietection)

e EBlectronics: DAES Snoil; Calibrated; 04.01 2017

«  Phuntom: Flat Phantom 5.0 (back); Type: QD (00 P50 AA; Seral: 1002
» DASYS2S528.8(1258); SEMCAD X 14,6, 10(7372)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Foom Scan,
dist=1.4mm (8x8x7)/Cube (: Measurement grid: de=4mmn, dy=dmm. de=1400m

Reference Value = 65.54 ¥im; Power Diift = -0.06 dB

Peak SAR (extrapolated) = 28,1 Wikg

SAR(1 g) =7.32 Wikg: SAR(10 g) = 2,05 Wikg

Mectmuim vidue of SAR (mensured) = 166 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, F=5300 MHz/Zoom Scan,
disi=1.4mm (8x8x7)/Cube 0: Meusurement grid: dx=4mm. dy=tmm. dz=1.4nun

Reference Value = 66,93 Vim; Power Drifi = -0.07 dB

Pealc SAR (extrapolated) =301 Wikg

SAR( g) = 7.66 W/kg: SAR(1D g) = 2.15 W/kg

Maximum value of SAR (meusured) = 176 Wikg

Dipole Calibration lor Body Tissue/Pin=100mW, disi=10mm, f=5601) MHz/Zoom Scan.
dist=1,4mm (8x8x7)/Cube (: Measurement grid: de=4nun, dy=+tmm, dz=14min

Reference Value = 67.09 ¥/m; Power Drifi = -(L.07 dB

Peak SAR (extrupolated) = 33.7 Wikg

SAR(1 p) = 8.02 Wiky; SAR(1D g) = 2.26 Wikg

Muximum value of SAR (measured) = (8.9 Wike
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65. 14 Vim; Power Drift = -00.06 dB

Peak SAR (extrapolated) = 34.0 Wikg

SARI1 g) = 7.64 Wkg; SAR(10 g) = 2.13 W/kg

Maximum value of SAR (measured) = 18.3 Wikg

dB

-10.00
-20.00
-10.00

-40.00

-50.00

0dB = 16.6 Wikg = 12,20 dBW/kg
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Impedance Measurement Plot for Body TSL

28 Jan 2017 13:53:42
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