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The following samples were submitted and identified on behalf of the client as:
Product Name 2x2 802.11A/B/G/N/AC WiFi + Bluetooth Module
Brand Name Qualcomm Atheros
Model No. QCNFA324
Prepared for Qualcomm Atheros, Inc.

1700 Technology Drive, San Jose, CA 95110
Standards IEEE/ANSI C95.1-1992, IEEE 1528-2013,

KDB248227D01v02r02,KDB865664D01v01r04,
KDB865664D02v01r02,KDB447498D01v06,

KDB616217D04v01r02,
FCCID PPD-QCNFA324
Date of Receipt Apr. 06, 2017
Date of Test(s) Apr. 17,2017 ~ Apr. 24, 2017
Date of Issue May. 10, 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
) .I‘AV'\ H_/é Z’\‘
Bond Tsai /] é : 1 John Yeh
Date: May. 10, 2017 Date: May. 10, 2017
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory
No. 2, Keji 1st Rd., Guishan Township, Taoyuan County, 33383, Taiwan

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

1.2 Details of Applicant

Company Name Acer Incorporated

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

Company Address
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Equipment Under Test [Tablet Computer
Marketing Name SW512-52,SW512-52P
Brand Name ey

Model No. of Host N17P5

Model No. of

BT/WLAN Module QCNFA324

FCCID PPD-QCNFA324

Antenna Designation
(Maximum Gain)

Main_2.45GHz: -2.28, 5GHz: 0.20
Aux_2.45GHz: -2.26, 5GHz: -0.22

Mode of Operation

DIWLAN802.11 a/b/g/n(20M/40M)/ac(20M/40M/80M)
XBluetooth

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

Duty Cycle ac(20M/40M/80M)
Bluetooth 1
WLAN802.11 b/g/n(20M) 2412 — 2462
WLAN802.11 n(40M) 2422 — 2452
WLANB02.11 a/n(20M)/ac(20M) 5.2G | 5180 — 5240
WLAN802.11 n(40M)/ac(40M) 5.2G |5190 — 5230
WLANB02.11 ac(80M) 5.2G 5210

(TQHF;;’QUG“CV Range | AN802.11 a/n(20M)/ac(20M) 5.3G | 5260 — 5320
WLAN802.11 n(40M)/ac(40M) 5.3G  |5270 — 5310
WLANB02.11 ac(80M) 5.3G 5290
WLAN802.11 a/n/ac(20M) 5.6G 5500 — 5720
WLAN802.11 n/ac(40M) 5.6G 5510 — 5710
WLANB02.11 ac(80M) 5.6G 5530 — 5690
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WLANB02.11 a/n(20M)/ac(20M) 5.8G | 5745 — 5825
TX Frequency Range |WLAN802.11 n(40M)/ac(40M) 5.8G |5710 — 5795
(MHz) WLANB802.11 ac(80M) 5.8G 5775
Bluetooth 2402 — 2480
WLANS02.11 b/g/n(20M) 1 - 11
WLANS02.11 n(40M) 3 — 9
WLANB802.11 a/n(20M)/ac(20M) 5.2G | 36 — 48
WLAN802.11 n(40M)/ac(40M) 5.2G | 38 — 46
WLANS02.11 ac(80M) 5.2G 42
WLANS02.11 a/n(20M)/ac(20M) 5.3G | 52 — 64
WLAN802.11 n(40M)/ac(40M) 5.3G | 54 — 62
&hsggﬂ)'\‘“mber WLANB02.11 ac(80M) 5.3G 58
WLANS02.11 a/n/ac(20M) 5.6G 100 — 144
WLANS02.11 n/ac(40M) 5.6G 102 — 142
WLANB02.11 ac(80M) 5.6G 106 — 138
WLANB802.11 a/n(20M)/ac(20M) 5.8G | 149 — 165
WLANS802.11 n(40M)/ac(40M) 5.8G | 142 — 159
WLANBS02.11 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 0.46 0.50 1 Top side
WLANB802.11 a 5.2G 1.11 1.12 48 Top side
WLAN802.11 n(40M) 5.2G 0.94 0.98 46 Top side

~ |WLANB802.11 a 5.3G 1.15 1.16 56 Top side
Main WLAN802.11 n(40M) 5.3G 1.06 1.07 54 Top side
WLAN802.11 a 5.6G 1.08 1.09 120 Top side
WLANB802.11 ac(80M) 5.6G 1.11 1.13 122 Top side
WLAN802.11 n(40M) 5.8G 1.07 1.08 151 Top side
WLAN802.11b 0.38 0.41 1 Top side
Bluetooth 0.04 0.05 78 Top side
WLAN802.11 a 5.2G 0.56 0.56 48 Top side
WLANB802.11 n(40M) 5.2G 0.50 0.53 46 Top side

Aux [(WLANB802.11 a 5.3G 0.59 0.60 52 Top side
WLAN802.11 n(40M) 5.3G 0.62 0.64 54 Top side
WLANB802.11 a 5.6G 0.62 0.63 104 Top side
WLAN802.11 ac(80M) 5.6G 0.56 0.56 138 Top side
WLAN802.11 n(40M) 5.8G 0.78 0.78 151 Top side
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WLAN802.11 a/b/g/n(20M/40M)/ac(20M/40M/80M) conducted power table:

Antenna SISO 2TX/2TX CDD
Band Chain 0 Chain 1 Chain0+1
WLAN802.11b V Vv Vv
WLAN802.11g V Vv Vv
WLAN802.11n(20M) Vv V V
WLANB802.11n(40M) Vv Vv V
WLAN802.11ac \" \" V
WLAN802.11a V Vv Vv
WLANB802.11n(20M) 5G V Vv Vv
WLANB802.11n(40M) 5G Vv \" \Y
WLAN802.11ac(20M) 5G Vv Vv Vv
WLANB802.11ac(40M) 5G Vv Vv Vv
WLAN802.11ac(80M) 5G Vv Vv \"
Main (Chain 0)
Main Antenna
Max.
SeaETE Rated Average
Band Mode Channel (MH2) Data Ratg  Avg. power
Power + (dBm)
Max.

1 2412 16.50 16.16

802.11b 6 2437 1Mbps 16.50 15.87

11 2462 16.50 15.82

1 2412 14.50 14.11

802.11g 6 2437 | 6Mbps | 16.50 16.02

11 2462 15.00 14.93

1 2412 14.50 14.22

802.11n-HT20 6 2437 MCSO0 16.50 16.09

11 2462 14.00 13.82

2450 MHz 1 2412 14.50 14.21

802.11n-VHT20 6 2437 MCSO0 16.50 16.12

11 2462 14.00 13.94

3 2422 12.50 12.05

802.11n-HT40 6 2437 MCSO0 16.00 15.89

9 2452 10.00 9.63

3 2422 12.50 12.08

802.11n-HT40 6 2437 MCSO0 16.00 15.72

9 2452 10.00 9.56
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Main Antenna
Max.
Frequenc Rated Average
Band Mode Channel (I\CJIHz) y Data Ratg Avg. power
Power + (dBm)
Max.
36 5180 14.50 14.49
40 5200 14.50 14.47
802.11a 44 5220 | oMPPS 750 14.44
48 5240 14.50 14.48
36 5180 14.50 14.21
40 5200 14.50 14.19
802.11n-HT20 44 5220 MCS0 14.50 14.36
48 5240 14.50 14.44
5.15-5.25 GHz 36 5180 14.50 14.35
40 5200 14.50 14.46
802.11n-VHT20 v 5520 MCSO0 1450 14.49
48 5240 14.50 14.31
38 5190 12.50 12.39
802.11n-HT40 —¢ 5230 | MOS0 Mas0 [ 1431
38 5190 12.50 12.43
802.11n-VHT40 16 5530 MCSO0 1450 1435
802.11n-VHT80 42 5210 MCSO0 12.00 11.82
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Main Antenna
Max.
Frequenc Rated Average
Band Mode Channel (l\(jIHz) y Data Ratd Avg. power
Power + (dBm)
Max.
52 5260 14.50 14.48
56 5280 14.50 14.45
802.11a 60 5300 | °MPPS =750 T 1436
64 5320 14.50 14.33
52 5260 14.50 14.42
56 5280 14.50 14.35
802.11n-HT20 —¢5 5300 | M50 50 14.44
64 5320 14.50 14.47
5.25-5.35 GHZ 52 5260 14.50 14.34
56 5280 14.50 14.46
802.11n-VHT20 60 5300 MCSO0 1450 14.49
64 5320 14.50 14.38
54 5270 14.50 14.48
802.11n-HT40 —25 5310 | MOS0 m250 [ 1228
54 5270 14.50 14.32
802.11n-VHT40 62 5310 MCSO0 12 50 12 39
802.11n-VHT80| 58 5290 MCSO0 11.50 11.48
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Main Antenna

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

Max.
100 5500 12.50 12.43
104 5520 13.50 13.33
120 5600 13.50 13.48
802.11a 124 | 5620 | OMPPS 350 | 13.31
128 5640 13.50 13.37
140 5700 13.50 13.46
100 5500 13.50 13.34
120 5600 13.50 13.45
802.11n-HT20 124 5620 MCSO0 13.50 13.33
128 5640 13.50 13.38
140 5700 11.00 11.00
100 5500 13.50 13.24
120 5600 13.50 13.47
124 5620 13.50 13.45
5600 MHz (2021 1M VHT20—5e 5540 | MOS0 5850 | 13.42
140 5700 11.00 10.89
144 5720 13.50 13.48
102 5510 13.00 12.78
118 5590 13.50 12.99
802.11n-HT40 — e T 5630 | M50 3850 | 1284
134 5670 13.50 12.39
102 5510 13.00 13.65
118 5590 13.50 13.42
802.11n-VHT40| 126 5630 MCSO0 13.50 13.48
134 5670 13.50 13.49
142 5710 13.50 13.31
106 5530 12.50 12.46
802.11n-VHT80| 122 5610 MCSO0 13.50 13.42
138 5690 13.50 13.49
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Main Antenna

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

Max.
149 5745 13.50 13.42
802.11a 157 5785 6Mbps 13.50 13.44
165 5825 13.50 13.45
149 5745 13.50 13.38
802.11n-HT20 157 5785 MCSO0 13.50 13.41
165 5825 13.50 13.39
149 5745 13.50 13.49
5800 MHz 802.11n-VHT20| 157 5785 MCSO0 13.50 13.44
165 5825 13.50 13.46
151 5755 13.50 13.48
802.11n-HT40 o e T 5705 | M°%0 350 | 1341
151 5755 13.50 13.32
802.11n-VHT40— 79T 5795 | M50 33850 | 1348
802.11n-VHT80| 155 5775 MCSO0 12.50 12.47
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Aux (Chain 1)

Aux Antenna
Max.
e Rated Average
Band Mode Channel (MH2) Data Ratd Avg. power
Power + (dBm)
Max.

1 2412 16.50 16.21

802.11b 6 2437 1Mbps 16.50 15.90

11 2462 16.50 15.84

1 2412 14.50 14.21

802.11¢g 6 2437 6Mbps 16.50 16.09

11 2462 15.00 14.72

1 2412 14.50 14.13

802.11n-HT20 6 2437 MCSO0 16.50 15.92
11 2462 14.00 13.59

2450 MHz 1 2412 1450 | 13.98
802.11n-HT20 6 2437 MCSO0 16.50 16.02
11 2462 14.00 13.74

3 2422 12.50 12.41

802.11n-HT40 6 2437 MCSO0 16.00 15.98

9 2452 10.00 9.61

3 2422 12.50 12.15

802.11n-HT40 6 2437 MCSO0 16.00 15.44

9 2452 10.00 9.67
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Aux Antenna
Max.
Frequenc Rated Average
Band Mode Channel (l\?IHz) Y Data Rate Avg. power
Power + (dBm)
Max.
36 5180 14.50 14.47
40 5200 14.50 14.37
802.11a 44 5220 | OMPPS 250 14.06
48 5240 14.50 14.49
36 5180 14.50 14.33
40 5200 14.50 14.25
802.11n-HT20 44 5220 MCSO 14.50 14.50
48 5240 14.50 14.44
5.15-5.25 GHZ 36 5180 14.50 14.36
40 5200 14.50 14.28
802.11n-VHT20 v 5220 MCSO0 1450 1446
48 5240 14.50 14.37
38 5190 12.50 12.27
802.11n-HT40 — ¢ 5230 | MOS0 250 | 1423
38 5190 12.50 12.42
802.11n-VHT40 6 5230 MCSO0 14.50 14.36
802.11n-VHT80 42 5210 MCSO0 12.00 11.87
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Aux Antenna
Max.
Frequenc Rated Average
Band Mode Channel (l\?IHz) Y Data Rate Avg. power
Power + (dBm)
Max.
52 5260 1450 14.42
56 5280 1450 14.21
802.11a 60 5300 | OMPPS 250 14.38
64 5320 1450 1411
52 5260 1450 14.37
56 5280 1450 14.49
802.11n-HT20 —¢5 5300 | MOS0 250 14.45
64 5320 14.50 14.36
5 25-5.35 GHz 52 5260 1450 14.33
56 5280 14.50 14.49
802.11n-VHT20—= >0 MOS0 =2 e
64 5320 1450 14.42
54 5270 1450 14.38
802.11n-HT40 —g7 5310 | MOS0 350 12.35
54 5270 1450 14.47
802.11n-VHT40—= 20— MCso == L
802.11n-VHT80| 58 5290 | MCSO | 11.50 11.44
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Aux Antenna

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

Max.
100 5500 12.50 12.44
104 5520 13.50 13.47
120 5600 13.50 13.45
802.11a 124 | 5620 ] °MPPS 4350 | 1319
128 5640 13.50 13.21
140 5700 13.50 13.23
100 5500 13.50 13.48
120 5600 13.50 13.44
802.11n-HT20 | 124 5620 MCS0 13.50 13.42
128 5640 13.50 13.50
140 5700 11.00 10.92
100 5500 13.50 13.41
120 5600 13.50 13.36
124 5620 13.50 13.48
5600 MHz 802.11n-VHT20 128 5640 MCS0 13.50 13.39
140 5700 11.00 10.82
144 5720 13.50 13.42
102 5510 13.00 12.89
118 5590 13.50 13.50
802.11n-HT40 126 5630 MCS0 13.50 13.45
134 5670 13.50 13.41
102 5510 13.00 12.78
118 5590 13.50 13.44
802.11n-VHT40| 126 5630 MCSO0 13.50 13.49
134 5670 13.50 13.36
142 5710 13.50 13.37
106 5530 12.50 12.45
802.11n-VHT80| 122 5610 MCSO0 13.50 13.45
138 5690 13.50 13.49
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Aux Antenna

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

Max.
149 5745 13.50 13.42
802.11a 157 5785 6Mbps 13.50 13.50
165 5825 13.50 13.43
149 5745 13.50 13.38
802.11n-HT20 157 5785 MCSO0 13.50 13.41
165 5825 13.50 13.44
149 5745 13.50 13.37
5800 MHz 802.11n-VHT20[ 157 5785 MCSO0 13.50 13.47
165 5825 13.50 13.39
151 5755 13.50 13.48
80211n-HT40 09T 5705 | MOS0 3850 | 13.45
151 5755 13.50 13.44
802.11n-VHT40— 59T 5795 | MOS0 350 | 13.45
802.11n-VHT80| 155 5775 MCSO0 12.50 12.44

Bluetooth conducted power table:

Average Output Power (dBm) Max. Rated
Frequency Avg.
Mode Channel
(MHz) 1Mb oMb 3Mb Power + Max.
ps ps ps Tolerance
CH 00 2402 4.32 3.79 3.05
BR/EDR CH 39 2441 5.31 4.77 3.99 7
CH 78 2480 5.78 5.23 4.26
Average Output Power (dBm) Max. Rated
Frequency Avg.
Mode Channel
(MHz) GESK Power + Max.
Tolerance
CH 00 2402 0.22
LE CH 19 2440 1.03 4.5
CH 39 2480 1.32
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1.4 Test Environment

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

1.5 Operation Description

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

EUT was tested in the following configurations:
WLAN Main: back/top sides with test distance Omm.
WLAN Aux: back/top/left sides with test distance Omm.

3.05mm

1.55mm Aux Antenna Main Antenna

+—81mm—>»

7.0mm  a A

246mm ———»

Fy

168.5mm——»

192mm 192mm

<Front View>

Front view of tablet
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Note:
802.11b DSSS SAR Test Requirements:

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

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

802.11g/n OFDM SAR Test Exclusion Requirements:

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

Initial Test Configuration:

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

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

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

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

8. BT and WLAN Aux use the same antenna path, but they can’t transmit at the
same time.
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9. According to KDB447498 D01, testing of other required channels is not required
when the reported 1-g SAR for the highest output channel is < 0.8 W/kg, when
the transmission band is < 100 MHz.

10.According to KDB865664 D01, SAR measurement variability must be assessed
for each frequency band. When the original highest measured SAR is = 0.8 W/kg,
repeated that measurement once. Perform a second repeated measurement
only if the ratio of largest to smallest SAR for the original and first repeated
measurements is > 1.20 or when the original or repeated measurement is = 1.45
W/kg (~10% from the 1-g SAR limit)

11.Based on KDB447498D01,

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

Max. tune up power(mW)
Min. test separation distance(mm)

X [f(GHz) <3

When the minimum test separation distance is < 5Smm, 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(‘E2)|(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) 16.5 14.5 Max. tune-up power(dBm) 16.5 14.5 7
Max. tune-up power(mW) 44.668 28.184 Max. tune-up power(mW) 44.668 28.184 5.012
Test separation Test separation
distance less than 5 | less than 5 distance less than 5 | less than5 | less than 5
(mm) (mm)
Top side Calculation 14.018 13.604 Top side Calculation 14.018 13.604 1.579
value value
RO YES YES EETFT YES YES NO
testing? testing?
Test separation Test separation
distance 81 81 distance 246 246 246
(mm) (mm)
Right side Cal\c;:lﬁlon 311.402 311.360 IRt Sitite ~20cm YES YES YES
Requw_e SAR NO NO Requnr_e SAR NO NO NO
testing? testing?
Test separation Test separation
distance 168.5 168.5 distance 7.5 7.5 7.5
(mm) (mm)
Left side | — Calculation | a6 400 | 1186.360 LI | G 9.345 9.070 1.052
value value
Requw'e SAR NO NO ReqU|r§ SAR YES YES NO
testing? testing?
Test separation Test separation
distance 192 192 distance 192 192 192
Bottom  |— I(m:“:. Bottom  |—= I(m:“z.
side aleuration 1421.402 | 1421.360 side alcutation 1421.402 | 1421.360 | 1420.158
value value
Reqwrg SAR NO NO Reqwrg SAR NO NO NO
testing? testing?
Test separation Test separation
distance less than 5 | less than 5 distance lessthan 5 | lessthan5 | less than 5
(mm) (mm)
SEAtEnE | el 14.018 13.604 Sescank | CHalao 14.018 13.604 1.579
value value
Reqwrg SAR YES YES Reqwrg SAR YES YES NO
testing? testing?
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1.6 The SAR Measurement System

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

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

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

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

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

33 it

Mass duvan Sarve g DASYS

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

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

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

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

EX3DV4 E-Field Probe

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

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

Frequency |10 MHz to > 6 GHz

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

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

Dimensions |Tip diameter: 2.5 mm

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

ELI

Construction

The ELI phantom is used for compliance testing of handheld and
body-mounted wireless devices in the frequency range of 30 MHz
to 6 GHz. ELI is fully compatible with the IEC 62209-2

standard and all known tissue simulating liquids. ELI has been
optimized regarding its performance and can be integrated into
our standard phantom tables. A cover prevents evaporation of the
liquid. Reference markings on the phantom allow installation of
the complete setup, including all predefined phantom positions
and measurement grids, by teaching three points. The phantom
is compatible with all SPEAG dosimetric probes and dipoles.

Shell
Thickness

2+0.2mm

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
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1.8 SAR System Verification

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

values.
z ¥
Spacer ®
- =i 2 \\ 30 Probe positioner
2 \ Field probe
2 . T [ Flatphantom
Dipole
Signal ‘ =
generator == = X “:| |:
Attt
)
|
)

Fig. b The block diagram of system verification
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Measured
Validation Frequency L e SAR-1g Deviation Measured
. S/N SAR-1g SAR-1g .
Kit (MH2) W/ Wi normalized to (%) Date

D2450V2 | 869 | 2450 | Body 514 12.8 51.2 -0.39% | Apr.17,2017
5200 | Body 72.8 7.43 74.3 2.06% Apr. 18,2017

D5GHZV2 | 1023 5300 | Body 76.1 7.73 77.3 1.58% Apr. 20,2017
5600 | Body 79.6 8.31 83.1 4.40% Apr. 23,2017
5800 | Body 75.9 7.75 775 2.11% Apr. 24,2017

Table 1. Results of system validation
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1.9 Tissue Simulant Fluid for the Frequency Band
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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
measured within 24 hours of SAR measurements. The measured conductivity and
permittivity are all within + 5% of the target values.
The depth of the tissue simulant in the flat section of the phantom was =215cm +5
mm (Frequency <3G) or =2 10 cm £ 5 mm (Frequency >3G) during all tests. (Fig. 2)

All dielectric parameters of tissue simulates were

Target Measured
Measured . . Target : . Measured
Tissue | Measurement Dielectric - Dielectric ..
Frequency Conductivity, Conductivity, | % dev er | % dev o
Type Date Constant, Constant,
(MHz) er o (S/m) er o (S/m)
2402 52.764 1.904 54.094 1.926 -2.52% | -1.15%
2412 52.751 1.914 54.077 1.934 -2.51% | -1.06%
2437 52.717 1.938 53.992 1.956 -2.42% | -0.95%
Apr. 17, 2017 2441 52.712 1.941 53.981 1.959 2.41% | -0.91%
2450 52.700 1.950 53.952 1.967 -2.38% | -0.87%
2462 52.685 1.967 53.921 1.979 -2.35% | -0.61%
2480 52.662 1.993 53.885 2.001 -2.32% | -0.42%
5180 49.041 5.276 49.108 5.181 -0.14% | 1.80%
5190 49.028 5.288 49.082 5.193 -0.11% | 1.79%
5200 49.014 5.299 49.055 5.204 -0.08% | 1.80%
Apr. 18, 2017
5220 48.987 5.323 49.021 5.222 -0.07% | 1.89%
5230 48.974 5.334 49.008 5.231 -0.07% | 1.94%
5240 48.960 5.346 48.975 5.245 -0.03% | 1.89%
Body 5260 48.933 5.369 48.965 5.277 -0.07% | 1.72%
5270 48.919 5.381 48.900 5.299 0.04% 1.52%
5280 48.906 5.393 48.891 5.314 0.03% 1.46%
Apr. 20, 2017
5300 48.879 5.416 48.872 5.335 0.01% 1.50%
5310 48.865 5.428 48.859 5.345 0.01% 1.52%
5320 48.851 5.439 48.831 5.355 0.04% 1.55%
5520 48.580 5.673 48.117 5.741 0.95% | -1.20%
5530 48.566 5.685 48.081 5.754 1.00% | -1.22%
5600 48.471 5.766 47.927 5.833 1.12% | -1.15%
Apr. 23, 2017
5610 48.458 5.778 47.879 5.836 1.19% | -1.00%
5690 48.349 5.872 47.753 5.921 1.23% | -0.84%
5700 48.336 5.883 47.711 5.936 1.29% | -0.90%
5755 48.261 5.947 47.386 6.093 1.81% | -2.45%
Apr. 24, 2017 5795 48.207 5.994 47.292 6.139 1.90% | -2.42%
5800 48.200 6.000 47.283 6.147 1.90% | -2.45%

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

Frequenc Ingredient Total
u

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

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

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

Table 3. Recipes for Tissue Simulating Liquid
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1.10 Evaluation Procedures

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

1.11 Probe Calibration Procedures

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

1.11.1 Transfer Calibration with Temperature Probes

In lossy liquids the specific absorption rate (SAR) is related both to the
electric field ( £) and the temperature gradient (67 /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 ¢; much better for p) , there is no
standard for the measurement of the conductivity. Depending on the
method and liquid, the error can well exceed +5%.

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

Considering these problems, the possible accuracy of the calibration of

E-field probes with temperature gradient measurements in a carefully

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

combination of the waveguide techniques and the thermal measurements

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

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

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

with the estimates given in [2].

1.11.2 Calibration with Analytical Fields

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

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

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

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

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

points must be considered in the assessment of the uncertainty:

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

® The accuracy of the calculated field strength will depend on the
assessment of the dielectric parameters of the liquid.

® Due to the small wavelength in liquids with high permittivity, even small
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setups might be above the resonant cutoff frequencies. The field
distribution in the setup must be carefully checked for conformity with the
theoretical field distribution.
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1.12 Test Standards and Limits

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

based generally on criteria published by the American National Standards

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

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

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

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

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

National Council on Radiation Protection and Measurements (NCRP) in

“Biological Effects and Exposure Criteria for Radio frequency Electromagnetic

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

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

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

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

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

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

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

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

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

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

Uncontrolled ,
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

. Max. Rated Avg. | Measured Averaged SAR over 1g
Antenna Mode Position SIBErsE CH TEg Power + l\/l.alx?q Avg. Power | Scaling (Wikg) Pl
(mmj (M) | Toterance (dBm)|  (dBm) Measured | Reported | P29
WLANS02.11 b Backs.ide 0 1 2412 16.5 16.16 108.14% 0.132 0.143 -
Top side 0 1 2412 16.5 16.16 108.14% 0.458 0.495 43
Back side 0 36 | 5180 145 14.49 100.23% 0.152 0.152 -
WLANS02.11 2 5.2G Top s?de 0 36 | 5180 14.5 14.49 100.23% 0.873 0.875 -
Top side 0 48 | 5240 145 14.48 100.46% 1.110 1.115 44
Top side* 0 48 | 5240 14.5 14.48 100.46% 1.090 1.095 -
Back side 0 46 | 5230 14.5 14.31 104.47% 0.175 0.183 -
WLAN802.11n(40M) 5.2G | Top side 0 38 | 5190 12.5 12.39 102.57% 0.508 0.521 -
Top side 0 46 | 5230 145 14.31 104.47% 0.939 0.981 45
Back side 0 52 | 5260 14.5 14.48 100.46% 0.205 0.206 -
WLANB02.11 2 5.3G Top s?de 0 52 | 5260 145 14.48 100.46% 1.080 1.085 -
Top side 0 56 | 5280 14.5 14.45 101.16% 1.150 1.163 46
Top side* 0 56 | 5280 14.5 14.45 101.16% 1.120 1.133 -
Main Back side 0 54 | 5270 14.5 14.48 100.46% 0.196 0.197 -
WLAN802.11n(40M) 5.3G | Top side 0 54 | 5270 145 14.48 100.46% 1.060 1.065 47
Top side 0 62 | 5310 125 12.28 105.20% 0.700 0.736 -
Back side 0 120 | 5600 135 13.48 100.46% 0.138 0.139 -
WLAN802.11 a 5.6G Top side 0 120 | 5600 135 13.48 100.46% 1.080 1.085 48
Top side 0 140 | 5700 13.5 13.46 100.93% 0.964 0.973 -
Back side 0 138 | 5690 135 13.49 100.23% 0.148 0.148 -
WLANB02.11 ac(80M) 5.6G Top s‘ide 0 122 | 5610 135 13.42 101.86% 1.110 1.131 49
Top side* 0 122 | 5610 135 13.42 101.86% 1.090 1.110 -
Top side 0 138 | 5690 135 13.49 100.23% 1.100 1.108 -
Back side 0 151 | 5755 135 13.48 100.46% 0.101 0.101 -
WLANB02.11n(40M) 5.8G Top s.ide 0 151 | 5755 13.5 13.48 100.46% 1.070 1.075 50
Top side* 0 151 | 5755 135 13.48 100.46% 1.010 1.015 -
Top side 0 159 | 5795 135 13.41 102.09% 0.856 0.874 -

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

Note:
reported SAR _ P2(mW) _ 10(P21_0P1)(dBm)

Sca”ng = measured SAR P1(mW)
Reported SAR = measured SAR * (scaling)
Where P2 is maximum specified power, P1 is measured conducted power
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WLAN Aux Antenna
. Max. Rated Avg. | Measured Averaged SAR over 19
Antenna Mode Position Distance CH Freq. Power + Maxg Avg. Power | Scaling Wil Plot
(mm) (MH2) |-rolerance (@Bm) | (dBm) Measured | Reported | P29°
Back side 0 1 2412 16.5 16.21 106.91% 0.156 0.167 -
WLAN802.11 b Top side 0 1 2412 16.5 16.21 106.91% 0.384 0.411 51
Left side 0 1 2412 16.5 16.21 106.91% 0.164 0.175 -
Back side 0 78 | 2480 7 5.78 132.43% 0.016 0.021 -
Bluetooth (GFSK) Top side 0 78 | 2480 7 5.78 132.43% 0.039 0.052 52
Left side 0 78 | 2480 7 5.78 132.43% 0.017 0.023 -
Back side 0 48 | 5240 14.5 14.49 100.23% 0.090 0.090 -
WLANB802.11 a 5.2G Top side 0 48 | 5240 14.5 14.49 100.23% 0.557 0.558 53
Left side 0 48 | 5240 14.5 14.49 100.23% 0.197 0.197 -
Back side 0 46 | 5230 14.5 14.23 106.41% 0.074 0.079 -
WLAN802.11n(40M) 5.2G | Top side 0 46 | 5230 14.5 14.23 106.41% 0.502 0.534 54
Left side 0 46 | 5230 14.5 14.23 106.41% 0.166 0.177 -
Back side 0 52 | 5260 14.5 14.42 101.86% 0.083 0.084 -
Aux WLANB802.11 a 5.3G Top side 0 52 | 5260 14.5 14.42 101.86% 0.593 0.604 55
Left side 0 52 | 5260 14.5 14.42 101.86% 0.204 0.208 -
Back side 0 54 | 5270 14.5 14.38 102.80% 0.088 0.090 -
WLAN802.11n(40M) 5.3G | Top side 0 54 | 5270 14.5 14.38 102.80% 0.619 0.636 56
Left side 0 54 | 5270 14.5 14.38 102.80% 0.219 0.225 -
Back side 0 104 | 5520 13.5 13.47 100.69% 0.127 0.128 -
WLANB802.11 a 5.6G Top side 0 104 | 5520 135 13.47 100.69% 0.622 0.626 57
Left side 0 104 | 5520 13.5 13.47 100.69% 0.484 0.487 -
Back side 0 138 | 5690 135 13.49 100.23% 0.112 0.112 -
WLAN802.11 ac(80M) 5.6G | Top side 0 138 | 5690 135 13.49 100.23% 0.555 0.556 58
Left side 0 138 | 5690 135 13.49 100.23% 0.288 0.289 -
Back side 0 151 | 5755 135 13.48 100.46% 0.114 0.115 -
WLAN802.11n(40M) 5.8G | Top side 0 151 | 5755 13.5 13.48 100.46% 0.779 0.783 59
Left side 0 151 | 5755 13.5 13.48 100.46% 0.245 0.246 -
Note:

reported SAR _ P2(mW) 10(1321;01)1)(d8m)

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

Simultaneous Transmission Scenarios:

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

Note:

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

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

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

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

Estimated SAR =
! Min. test separation distance(mm) 7.5

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

Mode / Band Test position | antenna to user separation distance |Estimated SAR(W/kg)

WLAN Main 2.4 / 5G Left 168.5mm 0.4

3.1 SPLSR evaluation and analysis

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

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

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

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

When standalone test exclusion applies, SAR is estimated; the peak location is
assumed to be at the feed-point or geometric center of the antenna.
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2.4 GHz WLAN MIMO
" " Max. Max.
No. Conditions Position WLAN Main| WLAN Aux SAR Sum SPLSR
Back side 0.143 0.167 0.310 ZSAR<1 6,
Not required
2.4 GHz WLAN Main , >SAR<1.6,
1 + WLAN Aux Top side 0.495 0.411 0.906 Not required
Left side 0.400 0175 0575 | ZSAR<1S
Not required
5 GHz WLAN MIMO
- " Max. Max.
No. Conditions Position WLAN Main| WLAN Aux SAR Sum SPLSR
Backside | 0.206 0.128 0334 | ZSAR<1S
Not required
5 GHz WLAN Main . Analyzed
2 + WLAN Aux Top side 1.163 0.783 1.946 as below
Left side 0.400 0.487 0gs7 | ZSAR<1S
Not required
WLAN MIMO
Peak
SAR Coordinates (cm) SSAR Location Simultaneous
Conditions | Position | Value (Wikg) Separation | SPLSR | Transmission
(W/kg) 9 Distance SAR Test
X y z (mm)
WLAN Main 1163 | -0.14 | 4.60 -0.25
Top side 1.946 1748 0.016 S,\T LSR<0.04,
ot required
WLAN Aux 0.783 | -048 | -12.88 | -0.20
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BT+ 2.4GHz WLAN Main
No Conditions Position b BT SARSum | SPLSR
: WLAN Main
Back side 0.143 0.021 0.164 ZSAR<1.6,
Not required
g | 24GHZWLANMain| o0 e 0.495 0.052 0.547 ZSAR<1.6,
+BT Not required
Left side 0.400 0.023 0423 | ZSAR<1S,
Not required
BT+ 5GHz WLAN Main
No Conditions Position v BT | SARSum | SPLSR
: WLAN Main
Back side 0.206 0.021 0.227 ZSAR<1 6,
Not required
5 GHz WLAN Main , SSAR<1.6,
4 VBT Top side 1.163 0.052 1.215 Not required
Left side 0.400 0.023 0423 | ZSAR<1S,
Not required
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4. Instruments List
Manufacturer Device Tvbo Serial Date of last |[Date of next
yp number calibration | calibration
Dosimetric
SPEAG E-Field EX3DV4 3831 Jan.23,2017(Jan.22,2018
Probe
System D2450V2 869 Jun.21,2016{Jun.20,2017
SPEAG Validation
Dipole D5GHzV2 1023 Jan.20,2017|Jan.19,2018
SPEAG  |Pataacquisition n,p, 547  |Mar.22,2017|Mar.21,2018
Electronics
DASY 52 Calibration | Calibration
SPEAG Software V52.8.8 N/A not required|not required
Calibration | Calibration
SPEAG Phantom ELI N/A not required|not required
Vector Network
. Analyzer and DAKS
Agilent Vector Reflect | VNA R140 0040513 |Jan.24,2016|Jan.23,2018
meter
Agilent Dielectric | haAks.35| 1053 |Jan.24,2017|Jan.23,2018
Probe Kit
Agilent Dual-directional 772D  |MY46151242|Jul.11,2016 |Jul.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({Oct.17,2016|0ct.16,2017
Agilent Power Sensor | E9301H
MY52200004|0c¢t.17,2016{Oct. 16,2017
TECPEL Digital DTM-303A| TP130074 [Mar.09,2017|Mar.08,2018
thermometer
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5. Measurements

Date: 2017/4/17
WLAN 802.11b Body_Top side_CH 1_Main_Omm
Communication System: WLAN 2.4G; Frequency: 2412 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2412 MHz; o = 1.934 S/m; €, = 54.077; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.3°C; Liquid temperature: 22.1°C

DASY5 Configuration:
e Probe: EX3DV4 - SN3831; ConvF(7.3, 7.3, 7.3); Calibrated: 2017/1/23;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (51x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 1.02 W/kg

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

Reference Value = 3.910 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 1.34 W/kg

SAR(1 g) = 0.458 W/kg; SAR(10 g) = 0.172 W/kg

Maximum value of SAR (measured) = 0.856 W/kg

dB
-10.00
-20.00

-30.00
-40.00

-50.00

0 dB = 0.856 W/kg = -0.68 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11a 5.2G_Body_Top side_CH 48 _Main_Omm
Communication System: WLAN 5G; Frequency: 5240 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5240 MHz; o = 5.245 S/m; €, = 48.975; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.0°C; Liquid temperature: 22.1°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(4.46, 4.46, 4.46); Calibrated: 2017/1/23;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.53 W/kg

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

Reference Value = 4.392 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 6.02 W/kg

SAR(1 g) =1.11 W/kg; SAR(10 g) = 0.289 W/kg

Maximum value of SAR (measured) = 2.64 W/kg

dB
-10.00
-20.00

-30.00
-40.00

-50.00 s
0 dB = 2.64 W/kg = 4.22 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11n(40M) 5.2G_Body_ Top side_CH 46_Main_Omm
Communication System: WLAN 5G; Frequency: 5230 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5230 MHz; o = 5.231 S/m; €, = 49.008; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.0°C; Liquid temperature: 22.1°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(4.46, 4.46, 4.46); Calibrated: 2017/1/23;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.21 W/kg

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

Reference Value = 4.218 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 4.84 W/kg

SAR(1 g) = 0.939 W/kg; SAR(10 g) = 0.243 W/kg

Maximum value of SAR (measured) = 2.06 W/kg

dB
-10.00
-20.00

-30.00
-40.00

-50.00 ,
0 dB = 2.06 W/kg = 3.14 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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WLAN 802.11a 5.3G_Body _Top side_CH 56_Main_Omm
Communication System: WLAN 5G; Frequency: 5280 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5280 MHz; o = 5.314 S/m; ¢, = 48.891; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 22.0°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(4.21, 4.21, 4.21); Calibrated: 2017/1/23;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.90 W/kg

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

Reference Value = 6.115 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 5.99 W/kg

SAR(1 g) =1.15 W/kg; SAR(10 g) = 0.295 W/kg

Maximum value of SAR (measured) = 2.51 W/kg

dB
-10.00
-20.00

-30.00
-40.00

-50.00 ‘
0 dB = 2.51 W/kg = 4.00 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11n(40M) 5.3G_Body_Top side_CH 54 _Main_Omm
Communication System: WLAN 5G; Frequency: 5270 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5270 MHz; o = 5.299 S/m; ¢, = 48.9; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 22.0°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(4.21, 4.21, 4.21); Calibrated: 2017/1/23;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
e Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.75 W/kg

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

Reference Value = 3.125 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 9.72 W/kg

SAR(1 g) =1.06 W/kg; SAR(10 g) = 0.269 W/kg

Maximum value of SAR (measured) = 2.63 W/kg

dB
-10.00
-20.00

-30.00
-40.00

-50.00
0 dB = 2.63 W/kg = 4.20 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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WLAN 802.11a 5.6G_Body_Top side_CH 120_Main_Omm
Communication System: WLAN 5G; Frequency: 5600 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; o = 5.833 S/m; ¢, = 47.927; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 22.1°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(3.67, 3.67, 3.67); Calibrated: 2017/1/23;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.80 W/kg

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

Reference Value = 3.426 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 6.26 W/kg

SAR(1 g) = 1.08 W/kg; SAR(10 g) = 0.278 W/kg

Maximum value of SAR (measured) = 2.76 W/kg

dB
-10.00
-20.00

-30.00
-40.00

-50.00 i
0 dB = 2.76 W/kg = 4.41 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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WLAN 802.11ac(80M) 5.6G_Body_ Top side_CH 122 _Main_0mm
Communication System: WLAN 5G; Frequency: 5610 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5610 MHz; o = 5.836 S/m; €, = 47.879; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 22.1°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(3.67, 3.67, 3.67); Calibrated: 2017/1/23;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.85 W/kg

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

Reference Value = 2.633 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 6.31 W/kg

SAR(1 g) =1.11 W/kg; SAR(10 g) = 0.271 W/kg

Maximum value of SAR (measured) = 2.82 W/kg

dB
-10.00
-20.00

-30.00
-40.00

-50.00 4
0 dB = 2.82 W/kg = 4.50 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11n(40M) 5.8G_Body Top side_CH 151_Main_Omm
Communication System: WLAN 5G; Frequency: 5755 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5755 MHz; o = 6.093 S/m; €, = 47.386; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.5°C; Liquid temperature: 22.2°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(3.87, 3.87, 3.87); Calibrated: 2017/1/23;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.75 W/kg

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

Reference Value = 3.211 Power Drift = 0.09 dB

Peak SAR (extrapolated) = 6.19 W/kg

SAR(1 g) =1.07 W/kg; SAR(10 g) = 0.265 W/kg

Maximum value of SAR (measured) = 2.74 W/kg

dB
-10.00
-20.00

-30.00
-40.00

50.00 i
0 dB = 2.74 W/kg = 4.38 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11b_Body Top side_ CH1_Aux_Omm
Communication System: WLAN 2.45G; Frequency: 2412 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2412 MHz; o = 1.934 S/m; ¢, = 54.077; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.3°C; Liquid temperature: 22.1°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(7.3, 7.3, 7.3); Calibrated: 2017/1/283;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (51x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.746 W/kg

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

Reference Value = 3.228 V/m; Power Drift = 0.1 dB

Peak SAR (extrapolated) = 1.40 W/kg

SAR(1 g) = 0.384 W/kg; SAR(10 g) = 0.126 W/kg

Maximum value of SAR (measured) = 0.711 W/kg

dB
-10.00
-20.00

-30.00
-40.00

-50.00

0dB = 0.711 W/kg = -1.48 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Bluetooth(GMSK) Body Top side_ CH 78_0mm
Communication System: Bluetooth; Frequency: 2480 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2480 MHz; o = 2.001 S/m; ¢, = 53.885; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.3°C; Liquid temperature: 22.1°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(7.3, 7.3, 7.3); Calibrated: 2017/1/283;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (51x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.0965 W/kg

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

Reference Value = 2.962 Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.119 W/kg

SAR(1 g) = 0.039 W/kg; SAR(10 g) = 0.015 W/kg

Maximum value of SAR (measured) = 0.0728 W/kg

dB
-10.00
-20.00

-30.00
-40.00

-50.00

0 dB =0.0728 W/kg = -11.38 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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WLAN802.11a 5.2G_Body_Top side_CH 48 _Aux_Omm
Communication System: WLAN 5G; Frequency: 5240 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5240 MHz; o = 5.245 S/m; ¢, = 48.975; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.0°C; Liquid temperature: 22.1°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(4.46, 4.46, 4.46); Calibrated: 2017/1/23;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.62 W/kg

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

Reference Value = 4.112 Power Drift = 0.16 dB

Peak SAR (extrapolated) = 3.11 W/kg

SAR(1 g) = 0.557 W/kg; SAR(10 g) = 0.125 W/kg

Maximum value of SAR (measured) = 1.54 W/kg

dB
-10.00
-20.00

-30.00
-40.00

-50.00

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

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11n(40M) 5.2G_Body Top side_CH 46_Aux_Omm
Communication System: WLAN 5G; Frequency: 5230 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5230 MHz; o = 5.231 S/m; €, = 49.008; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.0°C; Liquid temperature: 22.1°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(4.46, 4.46, 4.46); Calibrated: 2017/1/23;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.47 W/kg

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

Reference Value = 3.967Power Drift = 0.18 dB

Peak SAR (extrapolated) = 2.84 W/kg

SAR(1 g) = 0.502 W/kg; SAR(10 g) = 0.113 W/kg

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

dB
-10.00
-20.00

-30.00
-40.00

-50.00

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

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11a 5.3G_Body_Top side_CH 52_Aux_0Omm
Communication System: WLAN 5G; Frequency: 5260 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5260 MHz; ¢ = 5.277 S/m; ¢, = 48.965; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 22.0°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(4.21, 4.21, 4.21); Calibrated: 2017/1/23;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.74 W/kg

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

Reference Value = 2.544 Power Drift = 0.10 dB

Peak SAR (extrapolated) = 3.45 W/kg

SAR(1 g) = 0.593 W/kg; SAR(10 g) = 0.131 W/kg

Maximum value of SAR (measured) = 1.52 W/kg

dB
-10.00
-20.00

-30.00
-40.00

-50.00

0 dB = 1.52 W/kg = 1.82 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11n(40M) 5.3G_Body Top side_CH 54 Aux_Omm
Communication System: WLAN 5G; Frequency: 5270 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5270 MHz; o = 5.299 S/m; ¢, = 48.9; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 22.0°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(4.21, 4.21, 4.21); Calibrated: 2017/1/23;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
e Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.83 W/kg

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

Reference Value = 3.981Power Drift = 0.12 dB

Peak SAR (extrapolated) = 3.59 W/kg

SAR(1 g) =0.619 W/kg; SAR(10 g) = 0.138 W/kg

Maximum value of SAR (measured) = 1.61 W/kg

dB
-10.00
-20.00

-30.00
-40.00

-50.00

0dB = 1.61 W/kg = 2.07 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/4/23
WLAN 802.11a 5.6G_Body_Top side_CH 104_Aux_Omm
Communication System: WLAN 5G; Frequency: 5520 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5520 MHz; o = 5.741 S/m; ¢, = 48.117; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 22.1°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(3.67, 3.67, 3.67); Calibrated: 2017/1/23;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.88 W/kg

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

Reference Value = 3.131 Power Drift = 0.11 dB

Peak SAR (extrapolated) = 3.68 W/kg0

SAR(1 g) = 0.622 W/kg; SAR(10 g) = 0.163 W/kg

Maximum value of SAR (measured) = 1.50 W/kg

dB
-10.00
-20.00

-30.00
-40.00

-50.00

0 dB = 1.50 W/kg = 1.76 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/4/24
WLAN 802.11ac(80M) 5.6G_Body_Top side_CH 138_Aux_O0Omm
Communication System: WLAN 5G; Frequency: 5690 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5690 MHz; o = 5.921 S/m; ¢, = 47.753; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 22.1°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(3.67, 3.67, 3.67); Calibrated: 2017/1/23;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.77 W/kg

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

Reference Value = 2.331 Power Drift = 0.16 dB

Peak SAR (extrapolated) = 3.46 W/kg

SAR(1 g) = 0.555 W/kg; SAR(10 g) = 0.136 W/kg

Maximum value of SAR (measured) = 1.47 W/kg

dB
-10.00
-20.00

-30.00
-40.00

-50.00

0 dB = 1.47 W/kg = 1.67 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/4/24
WLAN 802.11n(40M) 5.8G_Body_Top side_CH 151_Aux_Omm
Communication System: WLAN 5G; Frequency: 5755 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5755 MHz; o = 6.093 S/m; €, = 47.386; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.5°C; Liquid temperature: 22.2°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(3.87, 3.87, 3.87); Calibrated: 2017/1/23;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.46 W/kg

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

Reference Value = 4.124 Power Drift = 0.11 dB

Peak SAR (extrapolated) = 5.13 W/kg

SAR(1 g) =0.779 W/kg; SAR(10 g) = 0.179 W/kg

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

dB
-10.00
-20.00

-30.00
-40.00

-50.00

0 dB = 2.15 W/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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6. SAR System Performance Verification

Date: 2017/4/17
Dipole 2450 MHz_SN:869
Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; ¢ = 1.967 S/m; €, = 53.952; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.3°C; Liquid temperature: 22.1°C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(7.3, 7.3, 7.3); Calibrated: 2017/1/23;

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

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

« 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) = 20.0 W/kg

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

Reference Value = 93.69 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 24.9 W/kg

SAR(1 g) =12.8 W/kg; SAR(10 g) = 6.14 W/kg

Maximum value of SAR (measured) = 19.1 W/kg

dB

-3.98
-1.97
-11.95
-15.94

-19.92

0dB =19.1 W/kg = 12.81 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/4/18
Dipole 5200 MHz_SN:1023
Communication System: CW; Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 5.204 S/m; ¢, = 49.055; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.0°C; Liquid temperature: 22.1°C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(4.46, 4.46, 4.46); Calibrated: 2017/1/23;

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

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

« 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) = 15.4 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 = 0.09 dB

Peak SAR (extrapolated) = 33.3 W/kg

SAR(1 g) = 7.43 W/kg; SAR(10 g) = 1.99 W/kg

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

dB

-10.00
-20.00
-30.00
-40.00

-50.00

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

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/4/20
Dipole 5300 MHz_SN:1023
Communication System: CW; Frequency: 5300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; o = 5.335 S/m; ¢, = 48.872; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 22.0°C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(4.21, 4.21, 4.21); Calibrated: 2017/1/23;

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

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

« 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) = 16.2 W/kg

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

Reference Value = 59.21 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 33.9 W/kg

SAR(1 g) =7.73 W/kg; SAR(10 g) = 2.11 W/kg

Maximum value of SAR (measured) = 16.5 W/kg

dB
-10.00
-20.00

-30.00
-40.00

-50.00

0dB = 16.5 W/kg = 12.17 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/4/23
Dipole 5600 MHz_SN:1023
Communication System: CW; Frequency: 5600 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; o = 5.833 S/m; ¢, = 47.927; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 22.1°C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(3.67, 3.67, 3.67); Calibrated: 2017/1/23;

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

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

« 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) = 18.8 W/kg

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

Reference Value = 60.10 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 38.8 W/kg

SAR(1 g) = 8.31 W/kg; SAR(10 g) = 2.19 W/kg

Maximum value of SAR (measured) = 18.5 W/kg

dB
-10.00
-20.00

-30.00
-40.00

-50.00

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

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/4/24
Dipole 5800 MHz_SN:1023
Communication System: CW; Frequency: 5800 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5800 MHz; o = 6.147 S/m; ¢, = 47.283; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.5°C; Liquid temperature: 22.2°C

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(3.87, 3.87, 3.87); Calibrated: 2017/1/23;

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

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

« 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) = 16.3 W/kg

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

Reference Value = 59.20 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 38.4 W/kg

SAR(1 g) =7.75 W/kg; SAR(10 g) = 2.11 W/kg

Maximum value of SAR (measured) = 16.4 W/kg

dB

-10.00
-20.00
-30.00
-40.00

-50.00

0dB = 16.4 W/kg = 12.15 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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DC Voltage Measurement
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Appendlx (Additlonal sssessments oulside the scope of SCE0108)
1. DC Vollage Linearity

High Amnge Reading (V) Dilterence [uV) Errar (%)
Chanmesl X 4 It HI,‘.C.II:.G.'I' 23 059 U0
Channel X + Input BOO05, a4 =2 .{hl:I'I
Channel ¥ = Impust SR 4,84 -0
Channel ¥ + Imput 2028 A0 4,03 000
Channal ¥ + Inpt 0000 30 -3.03 o2
Channe| ¥ = Input 007, T ATE ]|
Ghawnal £ + Input 2000021 -0.96 L1, 04
Channel Z = Input :;cl_ms 13 D24 R
Chanmel £ — Inplit -20005, 14 0.a1 £, CH _-Il
| Low Rangs Aeading (V) Difference (V) Ervar (%]

Chnamnel X + fnpul 200002 -00a .00
Chanmel X 4 bt 200 18 036 018
Channel X ~lnput -200.78 L] 4100
Channel ¥ + Ingpul 202010 el 0.00
Channel ¥ + Imput k] 014411 fN20
Channel ¥ ~ g -200.77 0.7 .35
Channod & + Inpet 200019 028 am
Chaonnel 2 + Input 18862 -1,04 +0.50
Channe| Z = Inpul <201 46 -1.37 D&e

2. Common mode sensitivity

DASY measurement paramebens. Aualo 2eso Tine: 3 sec; Measuwing time. 3 sec
Comman made High Range Low Range
Inpui Vaoitage (mV) Average Aeading (pV) Average Reading (pV)
Channel X 200 .08 <5.0H}
< 20 A0 4.5
Chonnal ¥ 200 kT a4
- 200 par Ev 1]
Channel 2 200 07 493
= 200 T.EF B2

4, Channel separation
DASY measuramant peramelers: Ake Zang Time. 3sec Maasurng fime; 3 seg

Ingd Voltage (m¥)] | Channed X gV} | Chanmel ¥ {u) Chanmal Z {gV}
Channal X 200 2.5 2,04
Chanme| ¥ 200 10.58 : 380
Channal £ 206 4 58 7.85
Berillipnba Ma; BAEL-54T_Mar1? Page 4 of E
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4. AD-Converter Values with inputs shorted
DASY mraesarermenl paramebars Aulo Zevo Teme: 3 see; Maaauring fime: 5 sec
| High Range (LSB) Low Rangs (L58) ,l
IIE'HIMHI X 16364 15364 |
T r— — b
| Chamnel ¥ 64T 16801 |
1 4
| Ctianned Z BT B4R

&, Input Offsel Measurement
DASY measursrman] pammubars: Ao Zem Time: 3 sco; Measuning ime: 3 5e0
[menal 1ML

Average [uV) min, Oftsal (W} | max. Oftset (uv) -—a T::]mm

Ehanmel ¥ 0,53 -1 1:1-_._ 029 0.3t
Channal ¥ 1,03 -243 21 0.32
Chigne| T -1.66 -2.31 - RE .48

&, Inpui Offset Current
Momninal Inpul cecudy oMol cumenl an all channels: <2518

7. Inpul Resistance |Typcal velues iofnfomation)

Zeraing (kOikm) Measiring (MOhm)

Channezl ¥ 200 200
Channel ¥ 2 200
Chanpal £ ] 201

8. Low Bettery Alarm Valtage (Tywica valuss for infarmstion)

Typizad raluss Alarm Level (VDC)
Supply (+ Vee) +18
Supoly - Veo) 76

8. Power Consumptian (Typical valusa for msoemation)

: E5/2017/40004
of 106

Typical waluee Swilehed off |mNJ_EInd by (mAl | Trensmitting (mA}

Supply (+ Voc) +0 | 6 14
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Frequency Response of E-Field
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8. Uncertainty Budget

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

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

Source of Uncertainty Uncertainty | Distributio Div Div Value |ci(1g) ci (10g) uncertainty _|uncertainty vi, or Veff
Measurement system
Probe calibration 6.55% N 1 1 1 1 6.55% 6.55% o©
Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% ©
Isotropy, Hemispherical 9.60% R V3 1.732 1 1 5.54% 5.54% ©
Modulation Response 2.40% R V3 1.732 1 1 1.40% 1.40% o
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% w
Detection Limits 1.00%) R V3 1.732 1 1 0.58% 0.58% o
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% o
Response time 0.80% R V3 1.732 1 1 0.46% 0.46% @
Integration Time 2.60%, R V3 1.732 1 1 1.50% 1.50% w
Measurement drift

1.75% R V3 1.732 1 1 1.019 1.019 o
(class A evaluation) 5% 3 01% 01%
r'?:iszm bient condition - 3.00% R 3 1.732 1 1 1.73% 173%|  «
RF ambient conditions - 3.00%| R V3 1.732 1 1 1.73% 173%|  «
reflections
Probe positioner 0.40%| R V3 1.732 1 1 0.23% 0.23%| =
Mechanical restrictions
Probe Positioning with 290% R 3 1.732 1 1 1.67% 167%| =
respect to phantom shell
Post-processing 1.00% R V3 1.732 1 1 0.58% 0.58% w
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 Uncertainty 3.60% N 1 1 1 1 3.60% 3.60% M1
Drift of output power 5.00% R V3 1.732 1 1 2.89% 2.89% ©
Phantom and Setup
Phantom Uncertainty 4.00%, R V3 1.732 1 1 2.31% 2.31% w
Liquid permittivity (mea.) 1.90% N 1 1 0.64 0.43 1.22% 0.82% M
Liquid Conductivity (mea.) 2.45% N 1 1 0.6 0.49 1.47% 1.20% M
Combined standard RSS 11.87% 11.80%
uncertainty
Expa}nt unct_artamty (95% 23.74% 23.59%
confidence interval), K=2

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

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

Source of Uncertainty Uncertainty | Distributio Div Div Value |ci(1g) ci (10g) uncertainty _|uncertainty vi, or Veff
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% oo
Isotropy, Hemispherical 9.60% R v/ 3 1.732 1 1 5.54% 5.54% oo
Modulation Response 2.40% R /3 1.732 1 1 1.40% 1.40% oo
Boundary Effect 1.00% R /3 1.732 1 1 0.58% 0.58% ©o
Linearity 4.70% R /3 1.732 1 1 2.71% 2.71% 0
Detection Limits 1.00%, R /3 1.732 1 1 0.58% 0.58% oo
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% o
Response time 0.80% R V3 1.732 1 1 0.46% 0.46% S
Integration Time 2.60% R /3 1.732 1 1 1.50% 1.50% oo
Measurement drift

. 1.75% R 3 1.732 1 1 1.01%, 1.01%,
(class A evaluation) a ~
E‘;s‘;mb'e”‘ condition - 300% R /3 1732 1 1 1.73% 173%| oo
RF ambient conditions - 3.00% R /3 1.732 1 1 1.73%) 173%| oo
reflections
Probe positioner o o o
Mechanical restrictions 0.40% R /3 1.732 1 1 0.23% 0.23% o
Probe Positioning with 290% R /3 1.732 1 1 1.67% 1.67%| oo
respect to phantom shell
Post-processing 1.00%) R /3 1.732 1 1 0.58% 0.58% 0
Max SAR Eval 1.00%, R /3 1.732 1 1 0.58% 0.58% o0
Test Sample related
Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| M1
Device Holder Uncertainty 3.60% N 1 1 1 1 3.60% 3.60%| M1
Drift of output power 5.00% R /3 1.732 1 1 2.89% 2.89% )
Phantom and Setup
Phantom Uncertainty 4.00% R /3 1.732 1 1 2.31% 2.31% o
Liquid permittivity (mea.) 2.52% N 1 1 0.64 0.43 1.61% 1.08% M
Liquid Conductivity (mea.) 1.15% N 1 1 0.6 0.49 0.69% 0.56% M
Combined standard RSS 11.55% 11.47%
uncertainty
Expant uncertainty (95% o, o
confidence interval), K=2 23.10% 22.95%

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

Sechmid & Partner Engineering AG 5 p e a q

Zeughaisstrasse 43, 004 Zurich, Switzerand
Phone +41 44 245 8700, Fax +41 44 245 §77%
info@speag corn, AL fwaw Speag.oom

Certificate of Conformity / First Article Inspection

ltem Owval Flat Phantom ELI 5.0
Type No QD OVA 002 A
Senes No 1108 and higher
Manufacturer Untersee Composites
Knebelstrasse 8, CH-5268 Mannenbach, Switzerland

Tests
Complete tests were made on the prototype unite QD OWA 001 A, pre-series units QD OVA 001 B as
well as on some senes units @D OVA 001 B. Some tests are made on all series units Q0D 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 MH=z
Material thickness | Bottom: dimension compliant with all
2.0mm +- 0.2mm [2] for f > 800 MH=z
Matenal rel. permittivity 2 — 5, rel. permittivity 3.5 +/- 0.5 Material
parametiers loss tangent =005, atf<€ loss tangent = 0.05 samples
GHz
Material Compatibility with tissue Compaiible with SPEAG Phantoms,
resistivity simulating liquids . liguids. ** Material
sample
Sagaging Sagaging of the flat section in within tolerance for filling Prototypes,
tolzrance when filled with height up to 155 mm samples
tissue simulating liquid.
**  MNote: Compatibility restrictions apply certain liquid components mentioned in the standard,

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

Standards

[11 OQET Bulletin 65, Supplement C, “Evaluating Compliance with FOC Guidelines for Human Exposurs
to Radiofrequency Electromagnefic Fields®, Edition 01-01

[2] IEEE 1528-2003, *Recommendsd Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues, December 2002

[3] IEC 62209-1 ed1.0, "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 62209-2 &d1.0, “Human sxposure to radio frequency fizlds 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 testz above, we certify that thiz item iz in compliance with the uncertainty
requirements of body-worn SAR measurements and system performance checks as specified in [1 - 4]
and further standards.

Date 25.7.20M 2088y

Schm viapgng nasnngali 4
Prugh rissaEd, miﬁ: )
Signature / Stamp Pr*cr;:,;ui yﬁ%ﬁﬂ. u*_d.r ﬁ;‘g

inf ®sprag TAM, hEp. e S0E0g.CEM

Doc Mo BB1-QD OVADOZA-A Page 14{%)
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10. System Validation from Original Equipment Supplier

Callbration Laboratory of
Schmid & Pariner

Enginaaring AG
Zusghaussirasse 45, B004 Turich. Swsessriand

- S malibr I

c Serules disdan d'ssdannoge
Bar wigic anzzero di taraiins.

S swim Calibrotion Service

Aparariben by the Swiss Acorediianos Sondos $5A51 Aeeradigasion Mo SCS 0108
The Swnns Apcredilatian Service is one of Fe sigasloriss 5 e EA -
Multiatersl Agreament 1or thi fecogniion of calibraiion cemilsses

Gieni  Auden Cenificmn Mo: DZAS0V2-B69_ Junis
|CALIBRATION CERTIFICATE — |
|D=|a-cl D2450V2 - SN:8&0 |
Cal bratian procecdss| OA CAL-D5.v8

Calibraton procedure for dipols validation kits abowe 700 MHz

| Caiibrinn sabe: June 21, 2016

Thes Eabinintion cerdficali dofaurss s the smoaab iy 16 nnpons Standoms. sl reales ha vl | weita A rsemiismeres 1S

T mana al e uncar valh conleence ooy aom grers on e Inkmwang pages and ane part of e oo

Al COlBALNS lere tren Cofcniad n S dosed bomiody ably, smsmnmen (esesils 122 = ¥ D and tasnkddy = 1

Ciirteation Eguizreant used [METE orlical Tor wsgrmgon)

Frimary Standsds | (5] s Cal Dy |Cerifmala Ma ) St Caliicn

Dromnr maler SRP She 1T -Age- 16 (e 2 TSP R Apr-17

Foeal R NE-73) S0 1R - dpr- AR (g, 31 7-02288) Apr-17

Pirmwr psor WEF-Z30 AN 1ozas (MR- 16 (g, 2470230 AprA7

Flejeranoe 20 08 ATHsisiin: SH: 5IE8 [ E-hgr-AE (Mo, 21F-0EREE Afi-1F

TpperH mssedich combemaiion SHOSMT 20 mazT CE-BpI-TE [NO, 2 -0e2ut) Apr-17

Fatasanes Frote EXZ0VE | BH: FE 15108 (o, EXT-T349 A1) Jum-17

[raEs | 5N; B HDac-15 (Mo, DAES-EDT_Daerh) Duir 18

| Sevondary Sianims e Chock Dahia [in Fauss) ) Schwdimi Grecs

Peswmr meinr ERRE-4434 M GRITEEITOE -1 5 o, 2 Fa e I B ehiseks Q-1
| Fownr sersor HP 84014, ENd LISITIRTE) 07-0ai 15 dho H7-lEd) N P sk (k=16
| Powar swiarie H™ o4l 1n She MYatnEEn 7 07-De45 e, 1Py I b checle Oick-16
FF permniior ARS SMT.06 | BN; Voo 15-dun-13 fn howse check durei5) 1 howse checkc OenbR
| Metwork Anofienr HE BTSIF SN LIEATIR0EES VBT fin ok oheok. Dot 15) o houso crace Celth

Faamin Furion Sgneius
Caktuied oy Ll Hagsru Lanwsiery Tachiegan = N
Sy Y
__?_,.:-_7 =
Approved by Katje # oo Tachnical Managai e ;“{_F
_‘_.-1:1___,.-'-4- ;.--{-—f -
A -

SEaE Juse 27 D04
+ Enbhmiion oeviiiale shidl ted by seprocumed ascepl 7 il sEnoin wenei sppmasl of the abalalony |

Cartllicans Mo D24 800 EAEE. _Lin 16 Pagai | o1 B
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Calibration Lak iy .
Schmid & Part g i i‘i‘?:’#ll s T2 m 5§ Sehwemsischr falioriemsan
Enginearing :f‘_‘-; m o | & :-:m PO i
s | beio pviaezern i larsture
Tmighaimatresss 43, 8004 Purich, Swilssinni :1:}?:,?'7‘_2:}«‘ '-f_-.:_;:."l 8  suiss Coltraien Serise
Aorecaice by A% Spead hroned talish Smvin [BAS) Aepmeliimien b SCS 0108

This B Accrachtation Sarvice w cow of the signabonias 1o the EA
uiltilaiory Agreemaeat b v moogniton of caSiskan ool

Glossory:

TSL fissum einubating lguid

CanvF sensdlivity in TEL / NORM xy,z
I not applicabla of fol messuned

Callbration is Perfarmed According to the Following Standards:

Al |EEE Std 1528-2013, “IEEE Recammended Practice lor Delermining the Peak Spatial-
Averaged Specific Absorpiion Rate (SAR) in the Human Hesd ltom Wirsless
Communications Davices; Messurement Techniques”. June 3013

b} IEC 62208-1, "Procedurs to measura Ihe Spacillc Absarption Rate (SAF) for hano-haid
devices used in chose proximity to the ear {ireguanay range of 300 MHz 103 GHz)".
February 2005

o) IEC B2203-2, "Proosdiure to delermine the Speciiic Absorption Aats {SAR) far wireless
mommunication devices usad in close proximity to the numan body (freguency range of 30
MKz to G GHz)", March 2010

d) KDB BESGE4, "SARA Measuremeant Redquivements far 100 MHz o 8 GHz"

Additional Documentation:
e) DASY4/5 System Hanobaok

Methods Applied and Interpretation of Parametars:

= Measuremant Condilions: Further detalls ara availabile from the Validation Repot at the and
of the cartiticate. All liguras slated in the cenificate are valid al the frequency ndicated

= Antenia Parameters with TSL: The dipole is maurted with the spacer to pesitlan (s leed
point exactly below the center marking of the Nat ghantam secton, with the arms ordented
parzllel 1 the body axis.

= Fead Paint impedanas and Retun Loss, These parameters are measUned with Lhe dipale
positioned under he liguid filled phamam, The impedance stzted s ranslomied fram e
measuramant at the SMA connector fo the feed panl, The Retirn Loes ensuras low
reflected pawer. MO uncarainty reguired,

= Eleciical Dolay: Cne-way delay between e BMA cennector @nd the antenna fead pont.
Mo uncartalnty reduired.

*  5AH measured: BAR measured al he staled antenna npul power,

v SAR normaized’ SAR as measured, normalized to.an ihoul powsar of 1 W at e antonns
cennechor

»  SAF for noming! TSL perarmelers: The measured TSL paramolys am Ugea 1o caloulate the
fionkinal SAR resilt

The repored uncertsinty of measuremant is stated &8s the standard uncertainty of measurement
multiplied by the covarage lacter k=2, which for & noimal distribulion comesponds fo a coverags
probahiity ol approsimalely 357,

-—

Larsreatn Ale SIS R388 ol 1l Hnga 3/ §
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Measurement Conditions
DASY sysiemn conlipuraban. &= = as nobgwen an pags 1
DASY Version NASYS WEL MY
Exirapolation Asvarcad Extianaialion |
Phantom Medidar Pl Phansam |
Distance Dpode Center - TSL 101 Witk Spaca
foom Sean Resolubion dx. &y, S = 5mm
i F!I'_E.q‘l.lum:j | 245 MHz = 1 MHe
Head T5L parameters
T hakkossl g parametens and Iatiars wWike Appled
Temposagurs Permittivity Conductivity
Mominal Haad TSL paramators 2205 97 1:Ed mlam
N | Head TSL | & (220020 H2eLd %o 1T mnodm = B %
Head TEL temperature change duiing lest =05°C — ]
SAR result with Head TSL
SAR averaged evar 1em’ (1 g) of Head TSL Cardifjon
2aR measunad JEN W ingut pawer 157 Wikg
S4R o nomital Hasd TSL parsmeters ranTElEaE 10 T 53.5 Wikg = 1?11'% (=2
SAR wairiges over 10 em” (10 g) of Haad TSL pandfan
AR maasunsd EH0 MY Wil power B33 Wy
SAR T nomingl Haad TS0 paraiebns numwiglized ha 18 25,0 Wikg = 16,8 % (h=32]
Body TSL parameters
The laliowirg parsmsers and calolialions sEis oppid. N
l:lfl'ﬂﬂhu Penmittivigy Canductivity
Mominal Bady TS5L paramaters 2arc 527 1.85 miaim
Nsanimed Body TEL parsemsiens (22.0=0.2}°C B2 26 % 202 mhnim = 5,
Body TSL temperalure change during test < [I.8 C e
SAA result with Bady TSL
SAR averaged over 1 em’ |1 g of Body TSL Candition
SAR measuie 2B mW inpun pawes 18,1 Wikg
S8 Mo nitrnive] Boty TEL pammalas r ranmakran 1o 1W 1.4 Wikg = 1740 % [k=32)
SAR aversged over 10 cm® (18 g} of Body TSL condifinn
BAR measwwed 2500 W il powan E.04 Wikg
SAR lar naminal Body TSL parrmessrs nommaized i 1w 23.8 Wikg = 16.5 % (k=g)

Cariicale o D240V 858 _uunE
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transfarmed 1o fsed poin 5310 + B8 ji

Rahuem Loas - 229 dB

Antenna Parameters with Body TSL

g Impadance, fransiormed te fead point 48,5 51 + T.B j0

[ Fedurn Loss ~ B dB

General Antenna Parameters and Design

Electrical Dalay fane direction) ] 1. 158 ns

Aftar long e use with 100W radinted pawar, anly a slighl warning of the dipole near the feedpaint can be measured.

The dipale is made of standard semirigid cosxial cable. The centar conductor of the leeding line is directly connectad 1o 1ha
sacond am of he dipole. Tha anterna is thereicre shon-circuied for DC-signals. On same of the dipoles, small end caps
arg added bo e dipale arms in ordar to improve matching when loaded according to the posison as explained in the
"Measuremsant Cenditons® paragrash. The SAR data are not aHecied by this change. The overall dipale length is =il
according o the Stendard

Mo sxcassnve force must be apglied ta the dipale arms, because they might bend or the soidered comnections near the
faedpoint may be daraped

Additional EUT Data

Manufachured by SPEAG
Manufacburad on August 18, 2010
Cerlilicals No: D2450V2-865 Junid Page 4 of 8
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DASYS Validation Report for Head TSL
Drgles 21062006
Test Laboragory: SPEACG, Furich, Switzerland
DUT: Dipobe 2450 MHz; Type: D2430VI: Serial: D2450VI - SN:B60
Communicution §yssem: LID0 - OW: Frequency: 24350 Midz
Medium parameters used: F= 2450 MHz: o= 187 Sl e = 38.2: p= IO h_1_-.-:||'.

Phantom secton: Flai Sections
Measuremenl Standand: DASY S ([EEEAECANS] T3, 19-2011)

DASYS2 Configuration:
«  Probe: EX30VE - SNT34G: Convl7.72, 172, 1725 Cahbeated: 15062006
+  Sensor-Surfece: |L4mm (Moechanical Surface Detection)
o Electronich: DAEA Snal ; Calibrased: 30,12 2015
+  Phaniom: Flar Flintom 5.0 (frooty; Type: QROOOPS0AA: Serial: 1000

« DASYS2 528801258 SEMOAD X 14.6.10{7372)

Dipole Calibration for Head Tissue 2/Pin=250 mW, d=10mm/Zoom Sean (7x7x7 W Cube 0;
Measurement grid: di=Finm, dy=3mm. de=Fmm

Referenee Yalue = [15.5 Yo'mi Power Drill = 40,01 dB

Peak SAR (exirupalaed) = 27,7 Wikg

SARID g =157 Wik SAR(IO g) = 6.33 Wik

Maximuom value of SAR (memsured) = 22.% Wik

-4.00
-8.00
=12.0m

-16.00

-20.0m

0dB =225 Wikg = 1352 dBW kg

Canilicats No: DRABIVE-SER in 16 Page Lol B
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Impedance Measurement Plot for Head TSL

L Jw TPLE  aSrddr s
EBfl =43 i Fe L EIETT ET9OE G 3849 ph = AL BDD O HH =
*
& FI""'
i E
|
Hig
L F E Lie B ol REF . - -] -2 857 a8 7 ATELAED E0W HHD
Ea —_— e ==
-\""\-\__\_ — —_—
o 1 —
~, W
o
X
[ 14
)
START 2 ZHA U B Mg STUF 2 L5000 D P
Poge G of 8

Certificate ko: D2ASINZ-EER_Junl 6

BYHET o IFRRAHIE BERIO0™ - R HBF RAS 4 2 A B A R -

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.
EN NElE

PR SRR - P S

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



Report No. : E5/2017/40004
Page: 90 of 106

DASYS Validation Report for Body TSL
[hte: 21062016
Test Lahoratory: SFEAG, Zorich, Switserlund
DUT: Dipule 2450 MH2; Type: D24SOV 2; Serial: D2450V 1 - SN:He9
Commanicatisn System: LD - CW: Fregueney: 2450 MHz
Medium parameters used! = 2950 MHz o= 202 S/m: g, = 32.0- p= 1000 keim’

Phantom section: Fla Section
Meusurement Standard: DASY S (EEEEIECYANS]I O3, 1 9-300 1 |

LA SYS2 Confligurution:
+  Probe: EX3DVY - BNTMO: ConvFiT.79, 770, 7 790 Calibrated: 14,086 200 6:
= Scnsor-Surfice: Tamm (Mechanuzil Surfasce Detection)
+  Electronics: DAEL Sno01; Calibeaged: 30,12.2015
+  Phantom: Flat Phantom 5.0 ihack); Type: QDOOOPSOAA: Serial: 1007
« DASYSI 5ZH3(1238); SEMCAD X 14.6.100(7372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Sean ( Tx7x7)Cube ():
Messurement grid: ds=%mm, dy=5mm, dz=%nmm

Reference Yulue = 07,7 Yim; Power Drift = 105 0B

Peak SAR (exiripalated) = 26.4 Wika

SARL gh= 130 Wikp: SAR1D g = /.04 W/ike

Miaimum value of §AR (measured) = 21,6 Wikg

[ 1]

1]
-4.00
-H.00
-12.00

-16.00

-20.0n

hdB =216 Wike = | 334 dBW/kg

Canficaln Mo: D2ASNZ-EE _Junid Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of AN g s e

Sehmild & Partner S c Ecryice suissn d dhaloanage
Enginesning AG z : Carvizio aviezete di terabua

MgEmWEa.mzmswm S S Guies Calltaulion Sarvics

Bl

Barradisd by 1ha Swias Ascradialion Servioe |SA5)
T Swies Accreditalics Sarviza (8 ona of B signatorios o e B4
Ielishtilmeral Agresment for 1he moeomilion of calibiation cerificates

Cleet SGSTW (Auden)

Apcreditation No.;. SICS 0108

Curtificaie 8o DBGHZV2-1023 Jan1?

: E5/2017/40004
of 106

[CALIBRATION CERTIFICATE

s

CRDEER ) [ B RO

D5GHzY2 - SN2

Qf CAL-22.v2
GCadibralon procsduna for dipots validation IS between 5-6 GHz

GCalibration daiw: Jenuany 20, 2047
Thita cabbimlion perflicain Socursiils ihe iacantsky o naonsl sandank, sfsch Galae tha physce winls of messuremes (5,
The s amanis and e Unoeraines. st corficknos pionatiity oo gasse on fe ikowing e and are par of the cenmhcms
Al malbrations Favs been eondiciad in e cosed aborson iy, swionmont emperate: (22 + 370 and Bumidy < T
Cabhmlion Bouipmen isad [MATE mhal for chieaion)
.:Pnlmaﬁ'El.nn_m.rm I - Cal Dt [Cniss Ma] Senamiied Caltmion
Pawer memsr W0E ERE 14T QE-Apr=f |No. 2YT-IE T ALz AT
Powar sensor MEF-231 B 103244 E-Apa-Th [Ma, 217082208 ApeAT
Prowai sermar MAF-Z3Y S 1 0XME Di=Ape-T8 (Mo, 21700250 Al
Aplsrsevn 20 A Allanaier bl Sl () D510 (M, 217-CuRC) fgr7
Typeti mlgmalch carrianalion BN 5047 2/ ST O5-Apr-16 [P, 21 7-LLERIS) =T
FAskesanco Probe EXI0V4 B 30d M-Dec-16 (Mo, EXE-300A_Dec 16 Duc-AT
DAEA S &0 Dsdan-17 Mo, DAELGO_Jan1T) Jdar1g |
|
Sacondary Slamis (2] ] Chiack Dabs (in Aouss) _Ecfeouilén Chinck
Pomss sk EPR-424 S GRATAE0704 or-Ct-t [ hoisa ghack Dot 15) iy i e D118
Powar sensod FP AT Sh LISH IR 70k 5 (v house chiag D180 I hipumes chesca Cils+8
Prisvar gangor HE BEETA S8 WY DREDN T iP5 fin hodise cheds D161 I rousmee enegs: Dl
AF prewiains ARS SMT.00 S vEET? 15-dure 1 s chack OcbRE] In Fousa chack: Ccl-10
Mowork Aralizer HP ATSSE ShE LS RUHINRS 120N (i toanas checs D18 In teouess chsck Ol 17
Hams [Functiary Sy
Cobbrtid by e, ozt Lot Techrican &{—7 g"’f“’ﬂ
Appimead by #alja Pokows Techmical Wanager _-f;"{_ “;E-'_;;i
|asuad sy 24, 2077
Tive bl o carificale dhal (v Lo rnnduopd oot in Al wisssti] silin spprgval of the bmmildey

—

Catficabe Mo DEGHV2-1023_Jani?
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Calibratlon Labersiory ol Pl T, o,

For Ay i i 5 i Kalibr
Sehmid & Parmer P ! j g SR il ditaloensgs
Emginaering A ﬂﬂkﬂ 3 { Barveio sularst & wlis
Tessghounsirasne €L B4 Puiich, Swikzerienc g % A S Bwiss Callbrmiion Serdoe
sl —
Acrrremiul Fy s Sesar S il Bapod [BA5S] accrlitanlion Mes SCS 108

The: Gwian Assredhntion Servies irane ol e sigialedion joiho B4

a L Bor She i} il callpragein ievTifciies
Glossary:

TSL tesue simulating Rauld

CanyF sensftivity in TSL / NORM sy z
A not applicable or nol measunsd

Calibration is Padormed According to the Followlng Standaords.

a) |EEE Sid 1528-2013, "IEEE Recommended Practice far Determining the Paak Spatial
Bvaraged Specific Absorpion Aale (SAR) in the Human Head from Wireless
Communicaiions Devees. Measurement Techninues”, Juna 2013

by |EC 62208-2, "Proceduns o determine the Spedillc Absorplion Aate |SAMH) tor wirsloss
commuricaiton deviess used in close proximity to the human body (frequency mnge of 30
MHz 1o 6 GHz|", March 2010

o) KO8 BESER4, "SAR Measurement Fegquirements for 100 MHz Io 6 GHE'

Additional Documentastion:
iy DASY4/5 System Handboak

Methods Applied and Imterpretation of Parameters!

s Measuremen! Condilons: Further detaits are avaliable Niom the Velidaton Repan at the sncl
at the cartiticata. All figures siated I the cenlilicato aig valid at the freguancy Indicated

« Anfenna Paramelars with TSL: The dipols is mountad with Ine spaeer o posiion is lasd
paint sxactly befaw the santer marking of the llat phantom saction, with tha ams odentad
paraie to the body asds,

s  Fusd Poinl impedancs amd Raluim Lass: These parametars are measured with tha dipole
pus(tiomer under the iguid filed phantom. The impedance statad is transfamad framm e
mimasuremznd at tha SMA cénnector to the feed painl. The Aetum Loss snsures [ow
reflected powar Mo URcerfainty required,

« Eleciiical Delay One-way dalay batwesn fhe SMA sonnecloes and (e antenna fesd poinit
Mo uncanainty reguired.

o SAR measuned; AR measured al the stated anienna IRpUT power.

s SAH normalzad: SAR 25 measured, noimalized 1o an inpul powei of 1 W at the antenna
conriecton

«  SAR for noming! TEL paramelars’ The measured TSL paramears are usen (o calsulate e
romingl SAR rasull

The reporied uncerainty ol measudmant |5 staled 2s thet standaid uncerzinty of medsuameant
mmulfiphed by the coverags factor k=2 wWhich for 8 normal destribution corresponds 1o 8 coverage
prehability of eporoumately 85%.

Dsfitycaie ho, MESGEHRYD (028 dam ™ Fage Bl =
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Measurament Candilions

DASY mysiem configuation, as fEr as mol 1I;|.:|r|1'.r| gy 1.

OASY Varsion DASYS VE2AR

Ewirapalation Achvarmad Eximpalntion

Phanlam Modular Flat Phartom V5.0

Distomoe Dipole Canter - TSL 10 men wilh Soscar

Zoom Somn Resoldution i, dy = 4,0, dz = 1.4 mm Grated Rabo= 1.4 (£ discboni
S200 MHz =1 MHz
[

Fremency Se00 iz 1
5600 MHz = 1 MHE

Head TSL parameters at 5200 MHz
Tha foliowing parametars and cadoulatans were apolied.

Tempearalure Parmittivity Coanducijvity
Hoeminal Hoad TSL parsmaters 20'C 3.0 4.4 rnhu-'rn__
Measured Head TSL paramskers (2d0e02) 0 6428 R 445 frhadm = d %
Hend TSL tempemiure change during bosl <05 —
SAR resull with Head TSL at 5200 MHz
HAR awaraged over 1 oo’ |1 5] 61 Hasd T5L Caredilion
BAR mamsumd 1081 MV ingpu powes 7.53 Why i
SAR lar nominal Head TEL pararmsars normalized to 1W TE2ZWikg = 18.9 % [k=2) |
| BAR aversged aver 10 e’ (11 g) of Head TSL comdion
| SAR meEEuED OO Y W DowEr 208 Wik
| SAR fur raminal Hesd TSL pasmatars nomulized b 1W | 1.5 Wikg = 19.5 % (k=2)
Cenliicate Mo, DRGHVE- 1028 _JamdT Paga 28118
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Head TSL parameters at 5300 MHz
The foliowing paramessrs and caculations wers applied
| Temporatura Parmiitivity Eanductivity
Haminal Heat TSL pararmeters 220G 3548 4.76 mho'/m
Measured Hesd TSL parameiers {220 £ 0.3 "G 352 =B% &.55 mhdm £ 6 %
Hmad TS5L iemperaturs change during test o 0620 i —r5i
SAR result with Head TSL at 5300 MHz
BAR mveraged over 1 om® (1 gl of Head TSL Corfibon
S4R maasured 100 mdV mpal povwet 522 Wik
EAR far nomunal Heed TSL parmmcders mormmnlized to W BLOW kg = 16.8 % (k=2)
'M:urmummm‘ {10 g} of Head TSL comdidan
SAA measwed 100 mW mput poesar 235 Wikg
SAR Sor nomingl Hesd TSL paameaiss mommetzed k1w 23,3 Wikeg = 1908 % (k)
Head TSL parameiers at 5600 MHz
The follpwing paramaine: ard calsudalions wers applied. —
Tamperatura Pormittity Conductivity
Momiinal Hnad TEL parameters 220°C ELR EOF miedm
Measured Hearl TEL porameters (B2 =02) *C M Teb™ sahmbham G %
Head TSL (smperaiLine changs during tes! <0.5"0C g =
SAR result with Head T5L at 5600 MHz
SAR aversged ovar | em’ {1 gj of Head TSL GE_‘IUWI‘I
SAR measlied 00 inpul powar BE2 Wikn
AR for nominal Head TSL pammaters namrelzed e 1W BT Wikog & 1509 % (k=)
SAR averaged over 10 em’ {70 g) of Hasd TEL | oondilion
SAHR maasurarl | 100 W Inpis pawer £.53 WWikg
SR Tor norminal Head TS0 parmmssrs rawmalizad o 'Y 201 Wikg = 10,5 % (k=2}

Cerilicats Moo DHGEHeYE I dan1T

Praga 4 of IS
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Head TSL parameters at 5800 MHz
[T fodcsing paramalars and calcusalions wWers sppkei

Temperniure Permittivity Conduwativity
Mominal Head TSL parametens TR0 s & 27 mhavm
"] d Head TSL p [T (220030 M 5 05 mhbmfmee § %
Head TEL temperature changs diiring sl =L.5'C | —_ == —

SAR result with Head TSL st 5800 MHz

SAR averaged aver 1 cin® (1 g) of Head TSL Condsan

SAR measuned 100 W INDLE Dower 7 82 Wi

SAHA tor nominal Head TEL paramatars ranreirad i TW TTE Wikg + 19,8 % (k=2)

BAR averaged ovér 10 em’ {10 g) of Hesd T51 carwlilicn

SAF maasured 1 M input pases 2.2 Wiy |

EAR tar nominal Head TSL pararsters nofmalized o 1% 22.0 Wikg = 19.8 % (k=2)} I;
Gerificate Moo ISGEHE-1025_Man 1T Pags § ol 18
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Body TSL paramatars al 5200 MHz

I ol reing parmmatars and acaleubaliong wang applad.
Tempursiun Parmiilyity Canductivity
Mominal Body TSL parsmaters 20T 49.0 5.30 rnhimim
Measured Body TSL parameiisrs (22,0 0.2} "C 47.5 =+ 6% 538 mMin/m= 8 %
Hody TSL iemperalure ahange during test <05 — -
SAA result with Body TSL at 5200 MHz
BAR averaged over 1 e’ (1 g) of Body TSL Canditicn
SAR maazurad 100 MY Irkn peoier TE2 Wik
AR lof fomingl Body TSL parametens norraalized 1o 1W 728 Wikg 2 19.9 % (=2}
t SAR avernged over 10 am® [10 g of Body TSL comdiar
| AR measirad 100 TN it g 205 WIkY
SAR dor noming| Body TSL prmmeian: nofmeisze i 1W 0.3 Wl -+ 1808 % (k=2)
Body TSL parameters at 5300 MHz
'[_I'_E Apllcwiry pommeors and calcualiens wens apphet
Tamperature Permillivily Conmuckivity
Nominal Body TSL paramaters pod e v LR 542 mnm
Mensured Body TSL paramdtars 220+ 02] G 47 326% 5,60 mhiimik G %
1 Body TSL eemperaiure change during best =05"C 1 - =
SAR result with Body TSL at 5300 MHz
AR mveraged over 1 om® (1 gjof Bosy TSL | Gondition B,
SAF massuned 1 D6 W I resd. povier T Wikg 4
SAF for naminal Bedy TSL parametars normelized o 1W TR Wikg = 19.9 % (ke2}
 sam averagad ower 10 cm’ (10 g} of Body TSL pondisar |
SAR medswed Al mid npul powdr | 718 Wikn
{5 far pominal Body T5L parmelers nomiezed (W | 713 Wikg 3 19.5 % ked)

Cerffeatn No DEEHN21023 a7 Pyt Bl A5
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Body TSL parameters at 5600 MHz
The infowang paramatars and salculaliong wsne appled.

Tamparaturs Parmittivaty Caonductivity
MNomiral Body TSL paramaiers =207C 18,5 5,77 mhaim
Measired Dady TSL parsmeiprs {202 °C dAEE £ 65 500 mnodin < 8 &
Body TSL lemperalure change during test P LR —_ —
SAR result with Body TSL at 5600 MHz
SHR averaged over 1 caw’ (1 g) of Sody TSL Caredilion
SAF mamsimed 0 o p pese B.02 'Wika
SAR for amnal Body TEL prasmeiiss noemalized to 1W 16,6 Wikg = 18.8 % (k=2)
SAR averagad over 10 em® (10 g) of Body TSL cmdiikan |
SAF measuien U0 W inplUt porssr L26 Wikg
BAA for nornirsl Body TSL parametars ke o 1W 2.4 Wikg = 19.5 % (kel)
Body TSL parameters at 5800 MHz
T Tillswing pararmeatars and calculations s anpied
Tainperaiure Permittivity Comvbuc vy
HMominsl Body TSL peramstsers 220°C a87 &40 mha'm
Measurad Bady TSL parameters EE0202)C 4BF 4B % G617 mholm =6 %
Body TSL lemmparmiure change during test < HEC | —_— -
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 e (1 -q_] ol Body TSEL (Copdition
BAR mansurnd 100 W (Fput powes .54 WG e}
| SAR far nommad Body TSL parasmales neamalized b 1W 759 Wikg £ 19,9 5% (ks2) |
SAR averaged over 10em’ (10 g) of Bady TSL condiian
SAR memsyned 00 Y Input powear 215 Wikg
SAH din-riminal Bady TSL paramatars narnakasd 1o 1W 21,7 Wikig & 1005 % (k=)
Capsiceng Mo DEGHIVE1083_lam 7 Page 7 al 13
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Appendix (Additionsl assessments outside the scope of SC5 0108)
Antenna Parameters with Head TSL at 5200 MHz
[ Impadanae transfarmad o feed poml {060 -67
| Feturm Loss )
Antenna Parameters with Head TSL at 5300 MHz
impedance, rensitrman o heed paint 48040 - 1.8 ji2
Pl Loss A o
Amtenna Paramelers with Head TSL at 5600 MHz
Impeatancs, fransitamed o feed point 541 0-020
Fefurn Liss -282dB i
Antenna Paramaters with Head TSL at 5800 MHz
Irmpadance, mnsfarmed to feed pomt k. S5 004 280
Flelam Loss -24.8dB
Antenna Parameters with Body TSL at 5200 MHz
Ivmedance, ranséormed o teed paint 48300 - 7.0 2 J
Fetum Loas < P2 908 |
Antenina Paramelers with Body TSL at 5300 MHz
[ Impadanca, transhomed bo feed podm EB1.04- 1.0
[: Redum Lass 3 +&7.0 dB
Antenna Parameters with Body TSL at 5600 MHz
kmpadance, rmafarmed 10 Tead poil S560=15K
FAaium Loss - 232 dB
Antenna Parameters with Body TSL at 5800 MHz
Impetance, rarstormed b feed pairt BEGI AT 0
Retum Logs =G dB i
Cerificale Mo EHV 21023 _sandf Paga B ol 15
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General Antenna Parameters and Design
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Electrical Delay (ona dirction) | 1.189 s

Afer long benm use with 100W radiated pawer, anly a slight warming of the dipale near the fssdpoinl can bo measured.

The dpola is rsde of standasd aemingid coeeial cable, Tha cantar conductar of tha Fesding lirs |8 directy connacted 12 the
rRcond arm of the dipale. The antenna is tanetons shor-circulted for DG-signals, On some ol the dipoles, small erd caps
ate eddad o the dipale anmes in arder fo mprove matching when loated acconding 1o tha posion as axplaired in e

*Maoas et Conditions” peragraph Tha SAR dats are nol affectsd by this changa. The aversll dipole Brglh s stil

accoring o the Standard

Mo excessiva foros must be applied o the dipole anms, bacauss thay might band ar tha saldered conneclions near the

{eapoint May be damaged

Additional EUT Data

—
Manulaciuras oy SPEAG
Manufactured on February 05, 2004

Canficaie No: DEGHZV2-1023_Jam 7 Page 9 of 15
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DASYS Validation Aeport Tor Head TSL

(e 20002007
Test Lobomiory: SFEAG, Zurich, Switzerlznd
DL Dripadle 105612 ¥ 2; Type: DSGHzVI] Serial: DSGHzY2 - SN:ipi3

Commncitlon Systeny UID 0 - CW,

Frequency: 5200 MHz, Frequency: 5300 MHe, Frequency: 3600 bz, Froguency; SR My
Mipdinm parameters used: [= 5200 MHL 0 =945 8fm; & = 354 p = 1K kzfm” .

tiodivm pasameters used: § = 5300 MH2; 0= 4.35 Sim; &= 35.2: p = 1000 k',

Sedien paruneters used: | = 5600 MHz; 0= 4.83 S/m; &= 34.7:p = 1000 Kifin° .

Medivm parameters used: f= 3800 MHz o= 5.0 S, g = 3442 p= 1000 kg'm”

Phuntom seciion; Flar Sestinn

Messurement Standard: DASYS (JEBENEC/ANSTO3, (92010

DASY 52 Conliguralion:

«  [obe: BEX3I0VY - SN3503: ConvPid 76, 5,76, 5,763 Calibrated: 30 13,2006, ConyFi s 35, 535,
5,48 Callbrated. 31122016, CanvB(309, 500, 5.09); Calibnsted: 31 12,2000, CopwFEA 00 5.0
5,00 1; Calbbrmied: 3113 2016

= Seiace-Surfiee 1 Amm | Mechunicnl Suriace Deieetion |

o Elecironics: DAES Snil i Calibwates]; (4012017

«  Phantam: Pl Plamiom 30 i front ) Type: Q0 000 PS50 AA] Serial; 100/
= DASYSZ SLEE25K) SEMOCAD X 14,6, 107472}

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5200 MH/Loom Scan.
dist=1.d4mim (HxBx7 W Cube 0 Meesorement grids de=dmm, dy=4mm, de=1.300m

Releenes Value = 70.58 Vo, Power Drft = 0,08 aB

Pzt SAR {eximpolabed v = 27.6 Wikg

SAR( g) = 7.55 Wikgs SAR0 2} = 2,06 Wokg

M s Tineem value of SAR {mesiedi= | 740 Wikg

Dipaole Calibration for Head Tissoe/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Sean,
disi=1_4mm (BxBxT Cube 0 Messirenent grid: dvsdmm, dy=tinm, di=L4mm

Relerence Walie=73.01 Vim; Power Dl = -00.415 JB

Poak SAR (extrapolated) =31 .6 Wikg

SAR[L ) = 522 Wik SARIIO g) = 235 Wikg

Maximum vilue of SAR (messured) = 193 Wiky

ipole Calibration For Head Tissue/Plo=1{mW, dist=10numn, I=5600 MHzZnom Scan,
dist=1dumm {Ex8x7)/Cobe 08 Measuroment grd. da=dmim, dy=4min, d=1 -

Keference Vulue = 71,94 % hn, Power Dl = (k04 o

Peak SAR (extrapolated) = 33,2 Wiky

SAR( | ¢ = B.22 Wikg: SARI g) = 233 Wiky

Maximum value of SAR (meusured) = 195 Wik

Camicnsa bo: DAGHZV2- 1020 _JariT Poges 10 of 15
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Dipole Calibration for Hesd TissuePio=100mW, dist=10mm, {=5800 MHzZoum Scan,
dist=1L4mm (BxBx7 ¥ Cube U Measurement prid; dx=4mm, dy=4mm. dz=14mm

Reference Valoe = 69084 Yo, Poseer Drifl =008 dB

Peik SAR (extmpalated) = 3.7 Wikg

SARI g = 782 Wikg: SAR(L0 gj = 2.22 Wik

Muosriniin value of SAR {measured) = 145 'ﬂr'.'hy.

0dB =174 Wikg =124 dBW/kg

Camficatn No; DBGHzV2-1023_don1? Prga 11 of 18
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Impedance Measurement Plot for Head TSL
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DASYS Validation Repart for Bady TSL

[T T IR T
Test Laboratory: SPEAG, Zusich, Switzcerland
DUT: Dipabe DSGHRV2: Type: DSGHYD: Serial: EGHV2 - SN 1023

Copamuadcanng System: LD - CW;

Frequeney: 33000 MHz, Fregqueacy: 5300 MHz, Fregquency: 5600 MH., Freguendy: 5800 MHx
Medinm prrimeters wsed: 7= 3200 MHz: 0 = 5.36 3fm; & = 405, p= 1000 Kgfm™,

Medium purumeters used; [=FM0MHz: o= 5.5 Sim; g = 47 3 p = 10 Kigin i

Medium paremeters naed: = 3600 MHz; 5 =39 Sim 5 = 306, p= 100 kfm®,

Medivim paremeters used: s SBO0 MHE o =6, 17 S/ & = 40.3; p = | kefm”

Phanbomi section: Flut Section

Pleasurement Slandand; DASY S (IEEENEC/ANEL CE, 1920k 1)

UASYS2 Configuration:

= Probe: EX3DWVS - SNI50%: CogvF5.29, 539, 5,29y Calhepted! 31 122016, ConvF(T.04, 5,04,
A Calibrated: 31122006, ConvF(4.57, 4.57. .57 Calibrlsd . 10 12,2006, ConvE(4.45, 445,
A 4K Calibwated: 31.02.20016;

v Sepsv-Surface; | Amm (M echanical Sucface Detection )

«  Eleciromies: DAEL Soddil, Califrded: (4.0 2007

o Phumbom- Flist Phicntom 5.0 (buck ;7 ype: O 000 PEF A A Seaali VI
«  ASYSZS2RE(I258) SEMCAD X 1AA.1NT7372)

Dipole Calibration for Body Tissue/Pin=100mW, disi=10inm, =520 MHz/Zoom Scan,
dist=1.4mm (BxBxTWCube 02 Messursient grid des3mm, dy=tmm, di=1Amm

Referenee ¥ alie = 6350 ¥Wing Power Dl = 06 dB

Peik SAR |extnapobanad) =281 Wikg

SAR g) =732 Wikg SARD g =205 Wikg

tdaximaim value of SAR |mesured) = 6.6 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=1 (o, F=5300 ML Foom Scun,
dist=1.4mum (Bx8x7 WV uhe ; Moswrement grid; dx=2Lmm, dy=4mm, dz=1.9mm

Relerence Valoe = 66,93 Yim; Powe Drifi = 007 d8

eaih S AR (extopolated ) = 31 Wikg

BAKI] g) ="T.66 Wig: SARI 10 g) = 2.15 Wkg

Waximum value of SAR {measured ) = (7.0 Wikz

Dipole Calibration For Body Tissue/Pin=100m W, dist=100um, (=5600 MH2/Zoom Scan,
dist=1.4mm (SxBLTICube 0 Mepsrenem yrid: da=dmm, dy=brin, di=1 Amm

Felerence Value = 8709 Vim; Power Dinf = 0007 4B

Peak SAR (extrupeiaied) = 33.7 Wike

SARIL )= 502 Wike: SARCI0 g1 =226 Wikg

Musrnm voloe of SAR (meared) = 189 Wikg

Cerifceis Mo D5GHZVE-1 020 _danty Pago 14 ot 1E

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
2 Ve R l%ﬂﬁﬁi i@%‘?ﬂﬂ?x‘ﬁ/ﬁ#u Fif [ﬁJEﬁlﬁ%ﬁ#u@ |'{>1?‘|’901 ° iﬁéﬁ%?ﬁi 2 ﬁl?‘iF‘l?‘F' > Tﬁ'ﬁﬂi}}fiﬁl °

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



Report No. : E5/2017/40004
Page: 105 of 106

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, [=5800 MHzZoom Sean,
dist=1.4mm (§x8xTVCube 0: Measurement grd: ds=4mm, dy=%mm, dz=1 4mm

Reference YWalue = 65.14 ¥Wim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 34.0 Wikg

SAR( g) = Tu6d Wikg: SAR(10 g} = 213 Wikg

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

0 dB = 166 Wikg = 12.20 dBW/kg

Canficate Mo: DEGHZV2-1023_Jan1¥ Page 140115
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Impedance Measurement Flot for Body TSL

2B Jamn 2017 13:53:a2

EHD Sas 1 U Fe 148,670 -B9TE6 R 43071 pF S IRB.A00 D3R AT
"
CH1 Bekars
Bl =LA 0
-392,19 mn
Cap 1 =, 30840 GHT
1 BEEEIL o
» - ®TREH O
; i TRHOBRR Ha
8 WE, N
LEE%E &
L) S BaSHE BHZ
LE
HLd
CHZ Bid LOE: 5 ol REF =38 o i=-ZL5EQ dE T ZA0L.B08 &0 By
CHZE Hara @y
B-36, 975 o
Car | | | I ThEDE08 GHz
L i F-2EATL &8
ST ﬁu' 1 = i HEDR0E Hz

s : Nl — 1 1 f,@ el T et

Hid - 'r@ll Ill' ! \II. ! .II

STRET = BaR.ABE BOB HHE STEF B Gbduiod SB0 HHe

Cerfificale Mo DEGHzYE-1023_Jan1T Page 1501 15

- End of 1°! part of report -

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

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



