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The following samples were submitted and identified on behalf of the client as:
Equipment Under Test HUAWEI MateBook

Brand Name HUAWEI

Model No. PL-W29

Series Model No. PL-W09 , PL-W19

Company Name Huawei Technologies Co., Ltd.

Company Address Administration Building, Headquarters of Huawei

Technologies Co., Ltd., Bantian, Longgang District,
Shenzhen, 518129, China

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

KDB616217D04v01r02
FCCID QISPL-WX9
Date of Receipt Jan. 09, 2017
Date of Test(s) Jan. 26, 2017 ~ Feb. 02, 2017
Date of Issue Mar. 01, 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

et | ML FLEx ."f‘n'i,-- V’\-C L‘}, V\\"\C'\ V\{}
Jimmy Chang A Ricky Huang v
Date: Mar. 01, 2017 Date: Mar. 01, 2017

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

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory

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

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

1.2 Details of Applicant

Company Name Huawei Technologies Co., Ltd.

Administration Building, Headquarters of Huawei
Company Address  Technologies Co., Ltd., Bantian, Longgang District,
Shenzhen, 518129, China
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1.3 Description of EUT

Equipment Under Test HUAWEI MateBook

Brand Name HUAWEI

Model No. PL-W29

Series Model No. PL-W09 , PL-W19

Model difference Only Marketing Purpose. Layout and components are the same.

FCCID QISPL-WX9

Antenna Designation |Main_2.45GHz: 0.94dBi, 5GHz: 0.92dBi

(Maximum Gain) Aux 2.45GHz: -2.30dBi, 5GHz: 0.97dBi

Mode of Operation %E\fb@t’;‘g&z'ﬁ a/b/g/n(20M/40M)/ac(20M/40M/80M)
WLANB802.11 a/b/g/n(20M/40M)/ 1

Duty Cycle ac(20M/40M/80M)
Bluetooth 1
WLANS802.11 b/g/n(20M) 2412 — 2462
WLAN802.11 n(40M) 2422 — 2452
WLAN802.11 a/n(20M)/ac(20M) 5.2G | 5180 — 5240
WLAN802.11 n(40M)/ac(40M) 5.2G |5190 — 5230
WLAN802.11 ac(80M) 5.2G 5210
WLAN802.11 a/n(20M)/ac(20M) 5.3G | 5260 — 5320
WLAN802.11 n(40M)/ac(40M) 5.3G |5270 — 5310

(T,\)A(H':erq“e”cy Range |\ AN802.11 ac(80M) 5.3G 5290
WLANB802.11 a/n/ac(20M) 5.6G 5500 — 5720
WLANB802.11 n/ac(40M) 5.6G 5510 — 5710
WLAN802.11 ac(80M) 5.6G 5530 — 5690
WLAN802.11 a/n(20M)/ac(20M) 5.8G | 5745 — 5825
WLAN802.11 n(40M)/ac(40M) 5.8G | 5710 — 5795
WLAN802.11 ac(80M) 5.8G 5775
Bluetooth 2402 — 2480
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WLAN802.11 b/g/n(20M) 1 - 11
WLAN802.11 n(40M) 3 — 9
WLAN802.11 a/n(20M)/ac(20M) 5.2G | 36 — 48
WLAN802.11 n(40M)/ac(40M) 52G | 38 — 46
WLANB02.11 ac(80M) 5.2G 42
WLAN802.11 a/n(20M)/ac(20M) 5.3G | 52 — 64
WLANB02.11 n(40M)/ac(40M) 5.3G | 54 — 62
ahsggﬂ)N“mber WLANB802.11 ac(80M) 5.3G 58
WLANB02.11 a/n/ac(20M) 5.6G 100 — 144
WLAN802.11 n/ac(40M) 5.6G 102 — 142
WLANB02.11 ac(80M) 5.6G 106 — 138
WLAN802.11 a/n(20M)/ac(20M) 5.8G | 149 — 165
WLANB02.11 n(40M)/ac(40M) 5.8G | 142 — 159
WLANB02.11 ac(80M) 5.8G 155
Bluetooth 0 — 78

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.
FR2ER1E R U*ﬂ#ﬁﬁ%‘i [EEapiEing fiﬁf,’x Fif [ﬁJEﬁl’*"Fiﬁ#ﬂEv @?*790“« ° 4*-@%',%%’:’; £ ﬂl?{yi'l?‘ﬁ' > T\P'ﬁfiﬁ FEIE -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



SES

Report No. : E5/2017/10033

Page: 7 of 103
Max. SAR (1 g) (Unit: W/Kg)

Antenna Band Measured| Reported | Channel | Position
WLAN802.11b 0.624 0.634 11 Bottom side
WLANB802.11 ac(80M) 5.2G | 1.160 1.163 42 Bottom side

~ |WLAN802.11 a 5.3G 1.080 1.087 52 Bottom side
Main WLAN802.11 n(40M) 5.3G 1.120 1.130 54 Bottom side
WLAN802.11 ac(80M) 5.6G | 1.050 1.055 106 |Bottom side
WLANB802.11 ac(80M) 5.8G | 0.883 0.899 155 | Bottom side
WLANB802.11b 0.574 0.582 11 Bottom side
Bluetooth (GFSK) 0.079 0.083 78 Bottom side
WLAN802.11 ac(80M) 5.2G | 0.900 0.917 42 | Bottom side

Aux |WLANB802.11 a 5.3G 1.010 1.024 56 Bottom side
WLAN802.11 n(40M) 5.3G 1.020 1.044 54 Bottom side
WLAN802.11 ac(80M) 5.6G | 1.080 1.113 122 | Bottom side
WLAN802.11 ac(80M) 5.8G | 0.969 0.989 155 | Bottom side
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Antenna SISO MIMO
Band Chain 0 Chain 1 Chain0+1
WLANS802.11b \Y \Y, —
WLAN802.11g \Y Vv —
WLAN802.11n(20M) Vv Vv V
WLAN802.11n(40M) Vv Vv V
WLANB802.11ac Vv Vv V
WLANS802.11a \Y Vv —
WLAN802.11n(20M) 5G Vv Vv Vv
WLANB802.11n(40M) 5G Vv Vv \Y
WLAN802.11ac(20M) 5G Vv Vv Vv
WLAN802.11ac(40M) 5G Vv Vv Vv
WLAN802.11ac(80M) 5G Vv Vv Vv
Main (CHO)
Average conducted output
szl Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
CH Frequency Tolerance (dBm) (Mbps)
(MHz) 1
1 2412 19 18.89
6 2437 19 18.92
11 2462 19 18.93
Average conducted output
802.11¢ Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
CH Frequency Tolerance (dBm) (Mbps)
(MHz) 6
1 2412 17 16.95
6 2437 17 16.93
11 2462 17 16.96
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Main (CHO)

ST i) Max. Rated Avg. Averagpeo(\j\?er}d(?jCBt;d) outpt
cy | Frequency Tcljlg\:vaenrc; 'X;%Xr'n) Data Rate (Mbps)
(MHz) 6.5
1 2412 19 18.87
6 2437 19 18.92
11 2462 19 18.91

802.11 n(40M) Average conducted output

Max. Rated Avg. power (dBm)
o | Freauency | (hoverslier | e e (s
(MFiz) 13.5
2422 18.5 18.47
2437 18.5 18.43
2452 18.5 18.40
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Main (CHO)

802.11a Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power(dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 5
36 5180 18 17.93
40 5200 18 17.95
44 5220 18 17.98
48 5240 18 17.94
52 5260 18 17.97
56 5280 18 17.91
60 5300 18 17.99
64 5320 18 17.90
100 5500 16.5 16.43
120 5600 16.5 16.40
124 5620 16.5 16.33
128 5640 16.5 16.38
140 5700 16.5 16.44
149 5745 16.5 16.42
157 5785 16.5 16.38
165 5825 16.5 16.43
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Main (CHO)

Sz Ao s Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power(dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5
36 5180 18 17.96
40 5200 18 17.91
44 5220 18 17.04
48 5240 18 17.99
52 5260 18 17.98
56 5280 18 17.95
60 5300 18 17.96
64 5320 18 17.93
100 5500 16.5 16.41
120 5600 16.5 16.40
124 5620 16.5 16.36
128 5640 16.5 16.31
140 5700 15.5 15.43
149 5745 16.5 16.43
157 5785 16.5 16.41
165 5825 16.5 16.37
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Main (CHO)

802.11 n(40M) Average conducted output
5.2/5.3/5.6/5.8G Max. Rated Avg. power(dBm)
Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)

CH

(MHz) 13.5
38 5190 18 17.98
46 5230 18 17.93
54 5270 18 17.96
62 5310 16 15.95
102 5510 16.5 16.35
118 5590 16.5 16.41
126 5630 16.5 16.40
134 5670 16.5 16.44
151 5755 16.5 16.40
159 5795 16.5 16.39
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Main (CHO)
802.11 ac(20M) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power(dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5
36 5180 18 17.90
40 5200 18 17.96
44 5220 18 17.99
48 5240 18 17.97
52 5260 18 17.94
56 5280 18 17.95
60 5300 18 17.98
64 5320 18 17.92
100 5500 16.5 16.44
120 5600 16.5 16.39
124 5620 16.5 16.39
128 5640 16.5 16.41
140 5700 15.5 15.42
144 5720 16.5 16.38
149 5745 16.5 16.43
157 5785 16.5 16.40
165 5825 16.5 16.42
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Main (CHO)

802.11 ac(40M) Average conducted output

5.2/5.3/5.6/5.8G Max. Rated Avg. power(dBm)
Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)
CH
(MHz) 13.5

38 5190 18 17.90

46 5230 18 17.95

54 5270 18 17.99

62 5310 16 15.96
102 5510 16.5 16.39
118 5590 16.5 16.44
126 5630 16.5 16.42
134 5670 16.5 16.42
142 5710 16.5 16.40
151 5755 16.5 16.41
159 5795 16.5 16.37

802.11 ac(80M) Average conducted output
5.2/5.3/5.6/5.8G Max. Rated Avg. power(dBm)

Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)
CH
(MHz) 29.3

42 5210 18 17.99

58 5290 14.5 14.38
106 5530 16.5 16.48
122 5610 16.5 16.45
138 5690 16.5 16.40
155 5775 16.5 16.42
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Aux (CH1)
Average conducted output
szl 2 Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
cH | Freauency | roorance (dBm) (Mbps)
(MHz) 1
1 2412 19 18.88
6 2437 19 18.86
11 2462 19 18.94
Average conducted output
802.11 g Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
cH | Frequency | riiorance (dBm) (Mbps)
(MH2) 6
1 2412 17 16.87
6 2437 17 16.92
11 2462 17 16.91

802.11 n(20M)

Average conducted output

Max. Rated Avg. power (dBm)
o | Froauency | Fonereec | Data e (oo
(MHz) 6.5
1 2412 19 18.93
6 2437 19 18.98
11 2462 19 18.96

802.11 n(40M)

Average conducted output

Max. Rated Avg. power (dBm)
on | Frogueney | Fovercbi | o e b
dilasd 135
2422 18.5 18.44
2437 18.5 18.40
2452 18.5 18.43
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Aux (CH1)
802.11a Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power(dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 5
36 5180 18 17.95
40 5200 18 17.98
44 5220 18 17.96
48 5240 18 17.92
52 5260 18 17.90
56 5280 18 17.94
60 5300 18 17.88
64 5320 18 17.91
100 5340 16.5 16.39
120 5600 16.5 16.41
124 5620 16.5 16.40
128 5640 16.5 16.39
140 5700 16.5 16.40
149 5745 16.5 16.44
157 5785 16.5 16.43
165 5825 16.5 16.38
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Aux (CH1)
Sz Ao s Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power(dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5
36 5180 18 17.87
40 5200 18 17.90
44 5220 18 17.94
48 5240 18 17.92
52 5260 18 17.97
56 5280 18 17.98
60 5300 18 17.96
64 5320 18 17.99
100 5500 16.5 16.43
120 5600 16.5 16.36
124 5620 16.5 16.42
128 5640 16.5 16.32
140 5700 15.5 15.41
149 5745 16.5 16.44
157 5785 16.5 16.38
165 5825 16.5 16.41
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Aux (CH1)
802.11 n(40M) Average conducted output
5.2/5.3/5.6/5.8G Max. Rated Avg. power(dBm)
Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)

CH

(MHz) 13.5
38 5190 18 17.87
46 5230 18 17.94
54 5270 18 17.90
62 5310 16 15.93
102 5510 16.5 16.43
118 5590 16.5 16.37
126 5630 16.5 16.44
134 5670 16.5 16.35
151 5755 16.5 16.41
159 5795 16.5 16.40
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Aux (CH1)
802.11 ac(20M) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power(dBm)
Power + Max.
cy | Freauency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5
36 5180 18 17.93
40 5200 18 17.91
44 5220 18 17.95
48 5240 18 17.90
52 5260 18 17.98
56 5280 18 17.94
60 5300 18 17.92
64 5320 18 17.99
100 5500 16.5 16.40
120 5600 16.5 16.42
124 5620 16.5 16.35
128 5640 16.5 16.39
140 5700 15.5 15.44
144 5720 16.5 16.44
149 5745 16.5 16.41
157 5785 16.5 16.39
165 5825 16.5 16.43
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Aux (CH1)

802.11 ac(40M) Average conducted output

5.2/5.3/5.6/5.8G Max. Rated Avg. power(dBm)
Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)
CH
(MHz) 13.5

38 5190 18 17.93

46 5230 18 17.87

54 5270 18 17.91

62 5310 16 15.95
102 5510 16.5 16.42
118 5590 16.5 16.35
126 5630 16.5 16.38
134 5670 16.5 16.39
142 5710 16.5 16.43
151 5755 16.5 16.44
159 5795 16.5 16.40

802.11 ac(80M) Average conducted output
5.2/5.3/5.6/5.8G Max. Rated Avg. power(dBm)

Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)
CH
(MHz) 29.3

42 5210 18 17.92

58 5290 14.5 14.42
106 5530 16.5 16.38
122 5610 16.5 16.37
138 5690 16.5 16.36
155 5775 16.5 16.41
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Bluetooth conducted power table:

A
Frequency | Data e o) verage conducted output power
(MHZ) Rate dBm mW
2402 1 11.5 10.81 12.050
2441 1 11.5 11.04 12.706
2480 1 11.5 11.28 13.428
2402 2 8 7.98 6.281
2441 2 8 7.86 6.109
2480 2 8 7.99 6.295
2402 3 7 6.91 4.909
2441 3 7 6.85 4.842
2480 3 7 6.89 4.887
Average conducted output power
Frequency (MHz)| Max. power(dBm) BT4.0
dBm mW
2402 7 6.91 4.909
2442 7 6.99 5.000
2480 7 6.96 4.966

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.
FR2ER1E R Uiﬁéﬁﬁf‘»’ [EEapiEing fifﬁ#w Fif [ﬁJEﬁﬂ*“Fifﬁﬂx@ \'&‘?@0‘« ° ¢ﬁ§f’,%%’:’; £ ﬂl?{yi'l?‘ﬁ' > T\P'ﬁfiﬁ FEIE -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : E5/2017/10033
Page: 22 of 103

1.4 Test Environment

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

1.5 Operation Description

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

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

Aux ANT Main ANT

I }
| | | |
104 cm i ] I e v i‘ 1.04 em

Bottom of laptop

Bottom of laptop

III:iI_LU

[ —

Front view
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A WLAN Antenna
ﬁ 104 mm
A

L—- 240 mm ———r

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

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

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

802.11g/n OFDM SAR Test Exclusion Requirements:

3. SAR 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 antenna, 5.2ac(80) / 5.3a/n(40) / 5.6ac(80) / 5.8ac(80) are
chosen to be the initial test configurations.

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

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

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

10.According to KDB865664 D01, SAR measurement variability must be assessed
for each frequency band. When the original highest measured SAR is 2 0.8 W/kg,
repeated that measurement once. Perform a second repeated measurement
only if the ratio of largest to smallest SAR for the original and first repeated

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

11.Based on KDB447498D01,

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

Mazt. tune up power(mw) e
Miin. teat ssparation distance( mm) JI(GHZ)} =3

When the minimum test separation distance is < 5mm, 5mm is applied to
determine SAR test exclusion.

(2) For test separation distances > 50 mm, and the frequency at 100 MHz to
1500MHz, the SAR test exclusion threshold is determined according to the
following, and as illustrated in Appendix B of KDB447498 DO1.

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

distance-50mm)x (222 (mw),

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

[(Threshold at 50mm in step1) + (test separation distance-50mm)x10](mW),
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1.6 The SAR Measurement System

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

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

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

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

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

S —

Lir amae
il | = CE - -

=

Maasuramen Sarver o DASYS

S S g v S K b

.....

PC

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

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

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

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

EX3DV4 E-Field Probe

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

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

Frequency |10 MHz to > 6 GHz

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

Dynamic 10 uW/g to > 100 mW/g
Range Linearity: + 0.2 dB (noise: typically < 1 pyW/qg)

Dimensions |Tip diameter: 2.5 mm

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

ELI

Construction

The ELI phantom is used for compliance testing of handheld and
body-mounted wireless devices in the frequency range of 30 MHz to
6 GHz. ELI is fully compatible with the IEC 62209-2 standard and all
known tissue simulating liquids. ELI has been optimized regarding its
performance and can be integrated into our standard phantom
tables. A cover prevents evaporation of the liquid. Reference
markings on the phantom allow installation of the complete setup,
including all predefined phantom positions and measurement grids,
by teaching three points. The phantom is compatible with all SPEAG
dosimetric probes and dipoles.

Shell Thickness

2+0.2mm

Filling Volume

Approx. 30 liters

Dimensions

Major axis: 600 mm
Minor axis: 400 mm

DEVICE HOLDER

Construction

The device holder (Supporter) for
Notebook is made by POM
(polyoxymethylene resin ) , which is
non-metal and non-conductive. The
height can be adjusted to fit varies
kind of notebooks.

Device Holder
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1.8 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. b. The
daily system accuracy verification occurs within the flat section of the SAM
phantom. A SAR measurement was performed to see if the measured SAR was
within +/- 10% from the target SAR values. These tests were done at 2450/5200/
5300/5600/5800MHz. The tests were conducted on the same days as the
measurement of the DUT. The obtained results from the system accuracy
verification are displayed in the table 1 (SAR values are normalized to 1W forward
power delivered to the dipole). During the tests, the ambient temperature of the
laboratory was 21.7°C, the relative humidity was 62% and the liquid depth above
the ear reference points was = 15 cm =5 mm (frequency <3 GHz) or=10cm =5
mm (frequency > 3 G Hz) in all the cases. It is seen that the system is operating
within its specification, as the results are within acceptable tolerance of the
reference values.

z ¥
Spacer X

3D Probe positioner

|I ‘\\n.
_ \ Field probe
) ..‘\ ~

Flat phantom

Dipole

Signal ‘ -

generatar ‘=1= :

Fig. b The block diagram of system verification
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Measured
Validation SN Frequency 1\éVA'II;{z%:get Mse:;ﬁed SAR-1g | Deviation [ Measured
Kit (MHz) W/ g Wi 9 | normalized to (%) Date
(mW/g) (mW/g) 1W (mW/g)
D2450V2 | 727 | 2450 (Body| 49.6 12.5 50 0.81% | Jan. 26, 2017
5200 |Body| 72.9 7.2 72 -1.23% | Jan. 26, 2017
D5GHZV2 | 1040 5300 (Body| 76.4 7.36 73.6 -3.66% | Jan. 27,2017
5600 [Body| 78.4 7.96 79.6 1.53% | Jan. 27,2017
5800 (Body| 75.2 7.53 75.3 0.13% | Feb. 02,2017

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

The dielectric properties for this body-simulant fluid were measured by using the
Agilent Model 85070E Dielectric Probe (rates frequency band 200 MHz to 20 GHz)
in conjunction with Network Analyzer (30 KHz-6000 MHz).

All dielectric parameters of tissue simulates were measured within 24 hours of SAR
measurements. The measured conductivity and permittivity are all within £ 5% of
the target values.

M Measured| Target Target [Measured| Measured

; easuremen , . - ) . o

Tissue i Frequenc | Dielectric | Conductivity | Dielectric | Conductivity % dev erl % dev o

Type Date y Constant, , Constant, , ° °
(MHz) er o (S/m) er o (S/m)

2450 52.700 1.950 50.508 1.964 4.16% | -0.72%

Jan. 26, 2017] 2462 52.685 1.967 50.492 1.979 4.16% | -0.61%

2480 52.662 1.993 50.435 1.998 4.23% | -0.27%

Jan. 26, 2017 5200 49.014 5.299 48.318 5.356 1.42% | -1.07%

5210 49.001 5.311 48.495 5.387 1.03% | -1.43%

5260 48.933 5.369 48.517 5.479 0.85% | -2.04%

5270 48.919 5.381 48.488 5.492 0.88% | -2.06%

Jan. 27,2017 5280 48.906 5.393 48.464 5.507 0.90% | -2.12%

Body 5200 | 48.892 5.404 48.443 5521 0.92% | -2.16%

5300 48.879 5.416 48.407 5.537 0.96% | -2.23%

5530 48.566 5.685 48.976 5.749 -0.84% | -1.13%

5600 48.471 5.766 48.846 5.853 -0.77% | -1.50%

Jan. 27, 2017
5610 48.458 5.778 48.812 5.864 -0.73% | -1.49%
5690 48.349 5.872 48.648 5.975 -0.62% | -1.76%
o, - o,
Feb. 2, 2017 5775 48.234 5.971 48.084 6.161 0.31% | -3.19%

5800 48.200 6.000 48.048 6.197 0.32% | -3.28%

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

Frequenc Ingredient Total
u

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

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

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

Table 3. Recipes for Tissue Simulating Liquid
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1.10 Evaluation Procedures

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

1.11 Probe Calibration Procedures

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

1.11.1 Transfer Calibration with Temperature Probes

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

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

liquid.

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

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

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

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

Considering these problems, the possible accuracy of the calibration of

E-field probes with temperature gradient measurements in a carefully

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

combination of the waveguide techniques and the thermal measurements

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

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

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

with the estimates given in [2].

1.11.2 Calibration with Analytical Fields

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

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

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

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

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

points must be considered in the assessment of the uncertainty:

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

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

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

based generally on criteria published by the American National Standards

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

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

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

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

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

National Council on Radiation Protection and Measurements (NCRP) in

“Biological Effects and Exposure Criteria for Radio frequency Electromagnetic

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

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

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

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

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

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

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

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

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

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

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

Table 4. RF exposure limits

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

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

over their exposure.

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.
FR2ER1E R U*%ﬁﬁ#\’ [EEapiEing fifﬁf’x Fif [ﬁJEﬁﬂ*‘fifﬁﬂx@ \'ﬁk‘?’f%‘« ° ¢ﬂ§f}%%’§ £ ﬂl?[yi'lni’ﬁ‘ > Tﬁ‘f’f[ﬂl’ﬁ FEIE -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at




SGS

Report No. : E5/2017/10033

Page: 40 of 103
2. Summary of Results
Main Antenna
oy - Max. Rated Avg.| Measured Averaged SAR over 1g Plot
Antenna Mode Position |(smar:;:e CH (,\;i‘qz) Power + Max. | Avg. Power| Scaling (W/kg) page
Telernes (dBm) Measured | Reported
WLAN802.11 b Bottom side 0 11 | 2462 19.00 18.93 101.62% 0.624 0.634 46
Bottom side 0 42 | 5210 18.00 17.99 100.23% 1.160 1.163 47
WLANB802.11 ac(80M) 5.2G
Bottom side* 0 42 | 5210 18.00 17.99 100.23% 1.130 1.133
Bottom side 0 52 | 5260 18.00 17.97 100.69% 1.080 1.087 48
WLANB802.11 a 5.3G
Bottom side 0 60 | 5300 18.00 17.99 100.23% 1.070 1.072 -
Mai Bottom side 0 54 | 5270 18.00 17.96 100.93% 1.120 1.130 49
ain
WLAN802.11 n(40M) 5.3G | Bottom side* 0 54 | 5270 18.00 17.96 100.93% 0.984 0.993
Bottom side 0 62 | 5310 16.00 15.95 101.16% 0.803 0.812 -
Bottom side 0 106 | 5530 16.50 16.48 100.46% 1.050 1.055 50
WLANB802.11 ac(80M) 5.6G | Bottom side 0 122 | 5610 16.50 16.45 101.16% 0.920 0.931 -
Bottom side 0 138 | 5690 16.50 16.40 102.33% 0.817 0.836 -
WLAN802.11 ac(80M) 5.8G | Bottom side 0 155 | 5775 16.50 16.42 101.86% 0.883 0.899 51
* : :
- repeated at the highest SAR measurement according to the KDB 865664 D01
Aux Antenna
Dist F Max. Rated Avg.| Measured Averaged SAR over 1g| ,
Antenna Mode Position I(Smi:;: ®| cH (IVIrEC;) Power + Max. | Avg. Power | Scaling (Wikg) page
Tc:l"etr,an\ce (dBm) Measured | Reported
WLAN802.11 b Bottom side 0 11 | 2462 19.00 18.94 101.39% 0.574 0.582 52
Bluetooth (GFSK) Bottom side 0 78 | 2480 11.50 11.28 105.20% 0.079 0.083 53
WLAN802.11 ac(80M) 5.2G | Bottom side 0 42 | 5210 18.00 17.92 101.86% 0.900 0.917 54
Bottom side 0 56 | 5280 18.00 17.94 101.39% 1.010 1.024 55
WLAN802.11 a 5.3G
Bottom side 0 64 | 5320 18.00 17.91 102.09% 0.961 0.981 -
Bottom side 0 54 | 5270 18.00 17.90 102.33% 1.020 1.044 56
WLANB802.11 n(40M) 5.3G -
Aux Bottom side 0 62 | 5310 16.00 15.93 101.62% 0.711 0.723 -
Bottom side 0 106 | 5530 16.50 16.38 102.80% 0.800 0.822 -
Bottom side 0 122 | 5610 16.50 16.37 103.04% 1.080 1.113 57
WLAN802.11 ac(80M) 5.6G
Bottom side* 0 122 | 5610 16.50 16.37 103.04% 1.050 1.082
Bottom side 0 138 | 5690 16.50 16.36 103.28% 0.821 0.848 -
Bottom side 0 155 | 5775 16.50 16.41 102.09% 0.969 0.989 58
WLANB802.11 ac(80M) 5.8G
Bottom side* 0 155 | 5775 16.50 16.41 102.09% 0.952 0.972
Note:
Scaling = scpericd BAR _ PUimW} _ lﬂlfﬁ%}l: B}
9 = eeswred saw

B mYE)

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 (for 802.11n/ac) is the same with or less than that used in
standalone transmission (for 802.11a/b/g/n/ac), and we used the sum of 1-g SAR provision in
KDB447498D01 to exclude the SAR measurement for 802.11n/ac MIMO.
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3.1 Estimated SAR calculation

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

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

Estimated 3AK =

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

3.2 SPLSR evaluation and analysis

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

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

The ratio is determined by (SAR1 + SAR2)21.5/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 ) SAR Sum SPLSR
. WLAN Aux
Main
2.4 GHz WLAN ) >SAR<1.6,
1 Main Bottom side 0.634 0.582 1.216 Not required
5 GHz WLAN MIMO
Max. Max
No. Conditions Position WLAN ) SAR Sum SPLSR
. WLAN Aux
Main
5 GHz WLAN Main . Analyzed
2 + WLAN Aux Bottom side 1.163 1.113 2.276 as below
WLAN MIMO
Peak
SAR Coordinates (cm) SSAR Location Simultaneous
Conditions | Position | Value (Wikg) Separation [SPLSR|Transmission
(W/kg) 9| Distance SAR Test
X y VA (mm)
WLAN Main 1163 | 11.16 | 9.80 | -0.20
Bottom 0276 | 1118 | 0.031 |SPLSR<0.04,
side Not required
WLAN Aux 1113 | 1116 | -1.38 | -0.24

Bottom View
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2.4GHz WLAN Main + BT

Max.
No. Conditions Position WLAN BT SAR Sum SPLSR
Main
2.4 GHz WLAN . >SAR<1.6,
3 Main Bottom side 0.634 0.083 0.717 Not required

5GHz WLAN Main + BT

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

. >SAR<1.6,
+BT Bottom side 1.163 0.083 1.246 Not required
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4. Instruments List
Manufacturer Device Tvbo Serial Date of last |Date of next
yp number calibration | calibration
, Dosimetric
Schmid & Partner|  “c gl | Exapva | 3938 [Nov.25,2016{Nov.24,2017
Engineering AG
Probe
Schmid & Partner SYSte.m D2450V2 727 Apr.19,2016|Apr.18,2017
Engineering AG Vallldatlon
Dipole D5GHzV2 1040 Jun.17,2016{Jun.16,2017
Schmid & Partner Data acquisition| a4 1374 |Aug.23,2016/Aug.22,2017
Engineering AG | Electronics
Schmid & Partner Software DASY 52 N/A Calibration | Calibration
Engineering AG V52.8.8 not required|not required
Schmid & Partner Calibration | Calibration
Engineering AG Phantom ELI N/A not required|not required
. Network
Agilent Analyzer E5071C [MY46107530(Jan.20,2017|Jan.19,2018
. Dielectric Calibration | Calibration
Agilent Probe Kit 85070E  \MY44300677 not required|not required
Agilent Dual-directional 772D  [MY52180142|Apr.13,2016|Apr.12,2017
coupler 778D  |MY52180302|Apr.13,2016|Apr.12,2017
. RF Signal
Agilent Generator N5181A [MY50145142|Feb.19,2016|Feb.18,2017
Agilent Power Meter | E4417A [MY52240003|0Oct.17,2016{Oct.16,2017
MY52200003|0Oct.17,2016|0ct.16,2017
Agilent Power Sensor | E9301H
MY52200004(0Oct.17,2016|0Oct.16,2017
Digital
TECPEL thermometer DTM-303A| TP130075 [Mar.30,2016|Mar.29,2017
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5. Measurements

Date: 2017/1/26
WLAN 802.11b_Body_ Bottom side_CH 11_Main_O0mm
Communication System: WLAN 2.4G; Frequency: 2462 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; o = 1.979 S/m; €, = 50.492; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.4° C ; Liquid temperature: 21.9° C

DASY5 Configuration:
e Probe: EX3DV4 - SN3938; ConvF(7.4, 7.4, 7.4); Calibrated: 2016/11/25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x141x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.956 W/kg

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

Reference Value = 0.2970 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 1.39 W/kg

SAR(1 g) = 0.624 W/kg; SAR(10 g) = 0.284 W/kg

Maximum value of SAR (measured) = 0.974 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 0.2970 V/m; Power Drift = 0.13 dB
Peak SAR (extrapolated) = 1.36 W/kg
SAR(1 g) = 0.519 W/kg; SAR(10 g) = 0.249 W/kg
Maximum value of SAR (measured) = 0.857 W/kg
dB

-4.72
-9.44
-14.15
-18.87
-23.59

0 dB = 0.857 W/kg = -0.67 dBW/kg
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Date: 2017/1/26
WLAN 802.11ac(80M) 5.2G_Body_ Bottom side_CH 42_Main_0Omm
Communication System: WLAN 5G; Frequency: 5210 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5210 MHz; o = 5.387 S/m; ¢, = 48.495; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.4° C ; Liquid temperature: 22.1° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.26 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 0.2640 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 4.34 W/kg
SAR(1 g) =1.16 W/kg; SAR(10 g) = 0.390 W/kg
Maximum value of SAR (measured) = 2.27 W/kg
dB .

-h.60

-11.19
-16.79
-22.38
-27.98

0 dB = 2.27 W/kg = 3.56 dBW/kg
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Date: 2017/1/27
WLAN 802.11a 5.3G_Body_Bottom side_CH 52_Main_0mm
Communication System: WLAN(5G); Frequency: 5260 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5260 MHz; o = 5.479 S/m; ¢, = 48.517; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.6° C ; Liquid temperature: 21.8° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.17 W/kg

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

dy=4mm, dz=2mm

Reference Value = 0.4260 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 5.10 W/kg

SAR(1 g) = 1.08 W/kg; SAR(10 g) = 0.343 W/kg

Maximum value of SAR (measured) = 2.29 W/kg
dB T ‘

-8.02

-16.04
-24.07
-32.09
-40.11

0 dB = 2.29 W/kg = 3.60 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_ Bottom side_CH 54 Main_O0Omm
Communication System: WLAN(5G); Frequency: 5270 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5270 MHz; o = 5.492 S/m; ¢, = 48.488; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.6° C ; Liquid temperature: 21.8° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.10 W/kg

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

dy=4mm, dz=2mm

Reference Value = 0.6460 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 4.84 W/kg

SAR(1 g) =1.12 W/kg; SAR(10 g) = 0.342 W/kg

Maximum value of SAR (measured) = 2.23 W/kg
dB T :

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

0 dB = 2.23 W/kg = 3.48 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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WLAN 802.11ac(80M) 5.6G_Body_ Bottom side_CH 106_Main_0mm
Communication System: WLAN 5G; Frequency: 5530 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5530 MHz; o = 5.749 S/m; ¢, = 48.976; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.6° C ; Liquid temperature: 22.0° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(3.83, 3.83, 3.83); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.03 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 0.7790 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 5.81 W/kg
SAR(1 g) = 1.05 W/kg; SAR(10 g) = 0.339 W/kg
Maximum value of SAR (measured) = 2.03 W/kg
dB

-h.49

-10.99
-16.48
-21.98
-27. A7

0 dB = 2.03 W/kg = 3.08 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11ac(80M) 5.8G_Body_ Bottom side_CH 155 Main_0Omm
Communication System: WLAN 5G; Frequency: 5775 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5775 MHz; o = 6.161 S/m; ¢, = 48.084; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 21.7° C ; Liquid temperature: 22.3° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.02, 4.02, 4.02); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.87 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 0.4650 V/m; Power Drift = 0.07 dB
Peak SAR (extrapolated) = 3.67 W/kg
SAR(1 g) = 0.883 W/kg; SAR(10 g) = 0.288 W/kg
Maximum value of SAR (measured) = 1.88 W/kg
dB :

-h.2b

-10.52
-15.79
-21.05
-26.31

0 dB = 1.88 W/kg = 2.74 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11b_Body_ Bottom side_CH 11_Aux_Omm
Communication System: WLAN 2.4G; Frequency: 2462 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; o = 1.979 S/m; €, = 50.492; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.4° C ; Liquid temperature: 21.9° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(7.4, 7.4, 7.4); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x121x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.880 W/kg

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

Reference Value = 0.7740 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1.35 W/kg

SAR(1 g) = 0.574 W/kg; SAR(10 g) = 0.274 W/kg

Maximum value of SAR (measured) = 0.933 W/kg

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

Reference Value = 0.7740 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1.22 W/kg

SAR(1 g) = 0.526 W/kg; SAR(10 g) = 0.258 W/kg

Maximum value of SAR (measured) = 0.872 W/kg

db
0

-4.73
-9.46
-14.19
-18.92
-23.65

0 dB = 0.872 W/kg = -0.59 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(GFSK)_Body Bottom side_CH 78_AUX_Omm

Communication System: Bluetooth; Frequency: 2480 MHz; Duty Cycle: 1:1

Medium parameters used: f = 2480 MHz; o = 1.998 S/m; €, = 50.435; p = 1000 kg/m*
Phantom section: Flat Section

Ambient temperature: 22.4° C ; Liquid temperature: 21.9° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(7.4, 7.4, 7.4); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x301x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.136 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 0.8990 V/m; Power Drift =-0.16 dB
Peak SAR (extrapolated) = 0.207 W/kg
SAR(1 g) = 0.079 W/kg; SAR(10 g) = 0.035 W/kg
Maximum value of SAR (measured) = 0.135 W/kg
dB

-4.06
-8.12
-12.19
-16.25
-20.31

0dB =0.135 W/kg = -8.68 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 802.11ac(80M) 5.2G_Body_Bottom side_CH 42 Aux_Omm
Communication System: WLAN 5G; Frequency: 5210 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5210 MHz; o = 5.387 S/m; ¢, = 48.495; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.4° C ; Liquid temperature: 22.1° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x141x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.95 W/kg

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

Reference Value = 0.4530 V/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 3.53 W/kg

SAR(1 g) = 0.900 W/kg; SAR(10 g) = 0.302 W/kg

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

dB
]

-h.20

-10.39
-15.59
-20.78
-2b.98

0 dB = 1.70 W/kg = 2.31 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11a 5.3G_Body_Bottom side_CH 56_Aux_Omm
Communication System: WLAN(5G); Frequency: 5280 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5280 MHz; o = 5.507 S/m; ¢, = 48.464; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.6° C ; Liquid temperature: 21.8° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.62 W/kg

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

Reference Value = 0.7890 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 4.40 W/kg

SAR(1 g) = 1.01 W/kg; SAR(10 g) = 0.298 W/kg

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

dB
]

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

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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WLAN 802.11n(40M) 5.3G_Body_ Bottom side_CH 54 Aux_Omm
Communication System: WLAN(5G); Frequency: 5270 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5270 MHz; o = 5.492 S/m; ¢, = 48.488; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.6° C ; Liquid temperature: 21.8° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.00 W/kg

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

Reference Value = 0.7110 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 4.66 W/kg

SAR(1 g) = 1.02 W/kg; SAR(10 g) = 0.300 W/kg

Maximum value of SAR (measured) = 2.14 W/kg

dB
]

-10.00
-20.00
-30.00
-40.00
-50.00

0 dB = 2.14 W/kg = 3.31 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11ac(80M) 5.6G_Body_ Bottom side_ CH 122_Aux_O0mm
Communication System: WLAN 5G; Frequency: 5610 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5610 MHz; o = 5.864 S/m; ¢, = 48.812; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.6° C ; Liquid temperature: 22.0° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(3.83, 3.83, 3.83); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x101x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.24 W/kg

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

Reference Value = 0.4080 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 4.83 W/kg

SAR(1 g) = 1.08 W/kg; SAR(10 g) = 0.336 W/kg

Maximum value of SAR (measured) = 2.24 W/kg

dB
]

-h.37

-10.75
-16.12
-21.50
-26.87

-

0 dB = 2.24 W/kg = 3.50 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 802.11ac(80M) 5.8G_Body_ Bottom side_CH 155 Aux_0Omm
Communication System: WLAN 5G; Frequency: 5775 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5775 MHz; 0 = 6.161 S/m; ¢, = 48.084; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 21.7° C ; Liquid temperature: 22.3° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.02, 4.02, 4.02); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x101x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.08 W/kg

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

Reference Value = 0.7790 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 4.34 W/kg

SAR(1 g) = 0.969 W/kg; SAR(10 g) = 0.302 W/kg

Maximum value of SAR (measured) = 2.05 W/kg

dB
]

-b.48

-12.96
-19.44
-25.92
-32.40

0 dB = 2.05 W/kg = 3.11 dBW/kg

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

Date: 2017/1/26
Dipole 2450 MHz_SN:727
Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.964 S/m; €, = 50.508; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.4° C ; Liquid temperature: 21.9° C

DASY5 Configuration:

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

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

o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

« Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (51x61x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 24.8 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 105.4 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 34.0 W/kg
SAR(1 g) = 12.5 W/kg; SAR(10 g) = 5.67 W/kg
Maximum value of SAR (measured) = 24.1 W/kg
dB

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

0 dB = 24.1 W/kg = 13.82 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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Dipole 5200 MHz_SN:1040
Communication System: CW; Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 5.356 S/m; ¢, = 48.318; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.4° C ; Liquid temperature: 22.1° C

DASY5 Configuration:

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

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

o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

« Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 14.9 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 57.24 V/m; Power Drift = -0.12 dB
Peak SAR (extrapolated) = 29.3 W/kg
SAR(1 g) =7.2 W/kg; SAR(10 g) = 2.02 W/kg
Maximum value of SAR (measured) = 15.1 W/kg
dB

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

0dB =15.1 W/kg = 11.80 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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Dipole 5300 MHz_SN:1040
Communication System: CW; Frequency: 5300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; o = 5.537 S/m; ¢, = 48.407; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.6° C ; Liquid temperature: 21.8° C

DASY5 Configuration:

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

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

o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

« Phantom: Body

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

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 56.39 V/m; Power Drift = -0.12 dB
Peak SAR (extrapolated) = 31.9 W/kg
SAR(1 g) = 7.36 W/kg; SAR(10 g) = 2.08 W/kg
Maximum value of SAR (measured) = 15.2 W/kg
dB

-9.02

-18.04
-27.06
-36.08
-45.10

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

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/1/27
Dipole 5600 MHz_SN:1040
Communication System: CW; Frequency: 5600 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; o = 5.853 S/m; ¢, = 48.846; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.6° C ; Liquid temperature: 22.0° C

DASY5 Configuration:

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

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

o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

« Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 16.4 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 57.91 V/m; Power Drift = -0.12 dB
Peak SAR (extrapolated) = 25.4 W/kg
SAR(1 g) =7.96 W/kg; SAR(10 g) = 2.31 W/kg
Maximum value of SAR (measured) = 15.0 W/kg
dB

-b.27

-12.54
-18.80
-25.07
-31.34

0dB =15.0 W/kg = 11.75 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/2/2
Dipole 5800 MHz_SN:1040
Communication System: CW; Frequency: 5800 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5800 MHz; o = 6.197 S/m; ¢, = 48.048; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 21.7° C ; Liquid temperature: 22.3° C

DASY5 Configuration:

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

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

o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

« Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 15.2 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 55.94 V/m; Power Drift = -0.14 dB
Peak SAR (extrapolated) = 25.6 W/kg
SAR(1 g) = 7.53 W/kg; SAR(10 g) = 2.21 W/kg
Maximum value of SAR (measured) = 14.7 W/kg
dB

-6.59

1317
-19.76
-26.34
-32.93

0dB = 14.7 W/kg = 11.66 dBW/kg

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

Calibration Laboratory of
Schmid & Partner

Enginearing AG
Teaghauseirmiae &3 B Fiifich, Sweseflasd

Gonmelzerischer Kallbrissdienst
Sarvics Subse dEEantage
Smrvizia wvizaera di araiurs
Swimn Casorabon Service

hezeipding Dy e Swes Acodinion Sonica |SAS) Acerodiintion Mo SCS 0108

Tho Swrins Accracditalion Service (s ane of e lgnatedas 1o B EA

L] al g far tha 9 af calibrati &

ciiens  SGS-TW (Auden) Cerfficee Ho: DAES-1374 AugiB
CALIBRATION CERTIFICATE

et DAES - SD000 004 BM - SM: 1374

Cafbimfien proasdine (s A CAL-DG w23

Calibalion procedune tar the dafa acquisiion secinonics (DAE}

Galibration dals Aupust 23, 2008

Thia calbration carificals documents iRn Tty o nalonsl sendans, which roalee tha physkol weihs ol mesremenie (89)
Tha measwsrrants and the unmtalnins wit conhidenos probatily am gren of) 1na fnlineng pages and ar: pan ol The celicie.

Al cabhralions mave bean circ e i e dakad lboamtory taclfty: ervronment fempredees G2 ¢ 5050 and bty < 705

Calibmlicn Egdomant usad [METE oim ) o calbsion)

Primary Stardanis L=L] - Cai Oaste (Cedifms Mo Bohiduind Calkmation
By Moftimalar Typo 2001 Ere DEIETY

| C-Sap-15 e T153) Soo 16
‘Seoondary Siorcands |ms Shack: Daj jm haues) Seadusd Creack B
Ao DAE Colioemion Uil BE LIS B3 Ak 100 SEnJan-18 i ol chack) I hoiss check: Jan-17 |
Cal brator e W21 S5 LIS 008 AA 1002 D-Jan-186 drr oy cfwck| i house chack: Jan-17 |
Mama Fueakon Sigeaiime
Caltwalsd by Do inigus Siafion Techreozm g'ﬁ_f,
& |
Aymmrend Ery P amhnk Tapuity Technical Manage; N -g‘?ww“
1 |
Issued Augue 23, 204 |
Thee & B "__ shall mol b FEoeocied Bl hu!EI-nITWI'M!Iun approval of the bmEiory. = |
Gotifbcata Mo DAES- 1374 _Augll Frge 1alk
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Calibration Laboratory of S, S Scwwimrinche Kallbrersone
Schmid & Partnar E\“'Jﬁ'i G 3evios sesa diitaonnagn
Enginaannyg AG .} Serlzia svizenia di ik
Zeughaissirasss 33, 5608 Furicn, Switzerland ;ﬁﬁf S Swiss CMBweion Decvice
Acedind by e Swss Acmdinlon Serace [SA5) Accreditnlion ko 505 M08

They Swing Accredtalion Sersice iz ona of the signahceios io Hhe B&
Bulilaborsl Agreement bor Bw recognion of calfimSon cortifcaies

Gioazary

DAE data acquisifion electronics

Connector angle  Infarmation used n DASY =system o allgn probe sensor ¥ to the robol
coardinate system

Mathods Applied and Interpretation of Parameters
= OC Voltage Measurement: Calibration Faclor assessed lor use in DASY sysbarn by
comparison with a calibrated instrument racaalble to nalloral standards, The figure given
carresponds o he full scale range of the voltmeter i Ihe respective range

= Connacher angler The angle of the connecier is 3ssessed measuring the angle
mechanicaly by 8 tool insered. Uncerzinty &= nal regulred.

»  The lallowing pamemeaiers as documented n e Appendls contain techriizal intbrmation as &
resull [rom the performance test and regulie no uncerainty,

o D0 Voltage Massurement Lineanty: Verification of the Linearity at —=10% and <10% of
tne nominal celibration voltage. Influence of oftset vollage k= Includad In this
measuremant,

& Common mods sensiivity: Influence of a positive or negative commaen mods voltags on
the ditterarnlial maasuemeant,

& Channel separafion: Influence ol & voltage on the fielghbor channels not subject to an
input voltage.

s AD Conversr Values wilh inputs sharted: Values on the internal AD converter
oomesponding o Z2ed input voltage:

»  Input Offset Measurament Oulput valtage and statistioal resuits aver a large numibar of
Zero voltage measurements.

s Input Offsst Curreni Typical value for informatan; Makimum channal input offset
current, not consldering the inpui resistanos.

& Inpul resistance: Typical valus lor infarmationt CAE Input resistanca at the connactor,
during intermal auto-2eraing and dunng massuremant,

v  Low Battery Alarm Vollage: Tynical value for infarmation, Balow this voltage, a battery
alarm =ignal is generated,

«  Fowar consurmption Typical value lor infarmation. Supply currents in vanous oparating
modes,

Cartiicats Ho: DAES-1374_Aug 1B Paga3mE
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BT Voltage Measuremenl
A - Corverler Rasoldlion nominsl
High Range: 1LER = a3, 1uV, Al rmngm = 30, . -3 mi
Low Range: IL5B = Bini hill range= ..., +3mV
DASY neasurement pararelens. Aulo Zare Time. 3 sec. Messurng {ire: 3 s
Calibration Faclors X i Z
High Range 403837 § 0.02% (k=] | 4030086 L 0,02% (k=] | 404160+ 002% (E=E]
Low Range 3.98278 = 1.50% (k=2) | 396719 £ 1,504 (k=20 | 506086 £ 1.50% (=3
Connector Angle
Iﬂnnnﬂmmhm-wnnﬂfﬁm | L
Cairchoass flo: DAEA- 374 _Augi= Poged of [t
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linear(ty
High Range Amading (V) | Ditfarance (uv} Errgr [%)
Channel &+ Ingut 20003917 pi| .00
Charnel X +Inpid || zoonsza DT oo
Channel ¥ - Irspust 004 AE 1.62 T
Channel ¥ 4 Irspist 200041 10 388 .00
Channel ¥ = Irput R0 98 1,76 o
Channel ¥ - Input 2O0OT AB 133 0od
Channal Z +Input ICAD T 285 oo
Channel Z = Input S0D02 57 2.0 | -0
Channel 2 - Input 08,3 290 | 0.
Low Rangs Heading (uV) Ditferenca (i) Errar {%) ]
Chanmel X = Inpuit 200114 aar 002 l
Channal X« Inpat 20080 w7 003
Channel X - input 9B TS 41 20
| Chanmes ¥ +ﬂuT 004 .08 14 0.00
Charmed ¥ 1 Input AT 051 025
Clannsl Y - gt 1o 47 029 015
Channel ¥ & It 000,50 0,23 |
Channel £ + It 983 1,24 D52
Channel Z - Impist <200, 7% 1.45 073
2. Comman mode sensitivity
DASY (rmeBsuBmen geEmalars: Aulo Zorn Timue: 3 sec; Messdiing lime: 3 ssc
Common mode High Ranga Low RAange
Input Yakage {my] Ayarage Raading {uv) Average Reading (uV)
Channe X 20 6,08 363 -
- 1Y - 6 A7
Channgl ¥ 200 7.56 7.2
00 B9 A48
Channel Z sl 583 sl
200 -3.5d -HIE
3. Channel separation
OASY fsasuiement paramler: Aulo Zars Time: § sec Megguring lime; 3 sac
inpin Voltage (m¥) | Channel X (uV) | Channed ¥ {10¥] | Channel Z [uV)
Chanmal £ 200 - 228 -1.8%
Channel ¥ 21K} = 4.85 - AT
Channel 2 ol 10,99 a2nz -
Carfcaan Mo DAES=1T74_Aug1d Fageaof 8
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4, AD-Cenverter Values with inputs shorted
DASY measureman parameiers: Ao Zaro Time: 3 sac; Megsurng iims: 3 sec
High Range [LSE) Low Rang= (LSBE)
Channal X et L]
Channel Y 18155 RL=
Chanmal £ gLk 16866
5. Input Offset Measurement
OB ineasuremen| peramalars: Aulo e Tme: 3 se0; Measang lme: 3 sac
Inspiik 1 OMALE
| Average (V) | e Oftast V] | max. Ofsat (u¥) g ':::"*“"
Channel X (I 0.20 180 0.3
Channal ¥ {81 | AT 124 0.50
Channal T 1,30 | 2ag 033 osr |

6. Input Offset Current

Mominal input crruang oflses curenl on all charmels: <2504

68

: E5/2017/10033
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7. Input Resistance (Typieal veaies o0 alomation]
‘Teraing | klim) Measuring (MOhm)
Channal X 200 200
Channed ¥ 200 200
| Channnd 2 200 ]
8. Low Battery Alarm Voltage (Typices vahas for infarmalion) —
Typical values BAlarm Leyel (VDC)
Supply [+ Yoo) +TH
Supghy - Vo) TE
9. Power Consumption Typical veluss tor infoimaton]
Typleal values Swiiched off (mA] | Stend by (mA) | Tramsmilling imA)
Supply {+ Vec) +0,011 4R T
Supply |- Vee} -0.00 - E
Carrhcateribo: DAES-1 374 _Augia Paga 5ol E
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ooR o s compression poinl
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Palasizalion i Hoobmiiaon eound an ws that = 0 Ae plene parmal o probs akis (9 aasiukens iy ceniarng

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

Callbrabian la Performed According @& the Following Standards:

ay |EEE 5w 1528-2013, “|EEE Aacommandad Pracios For Delermiing Mo Paok Spaksl-\wemagand Spiedbe
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b1 GEC e Procsdiune b maesare the Specfio Absorpan Rals (SAR] fa hand-ned dovjees wsed incooe
prozimity b the mar [fraquency rangs o 300 WHZ 43 GHa)", Febmiary 2005

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

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

Mathods Applied and Interpretation of Parameters:

& MMy besessan for E-leld paldi2anoq &= 0 | < 400 Mz in TEM-cel, | = 1800 MWdz R waveguide)
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«  PAR PAR is the Peak lo Avernge Reho et is ol calibeated DUt detesmina basisd of he gignal
eharaciensiics

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

& CowE and Bowrdsry Elle! Paramaters: hesessed in f21 ghantom usng E-fieid (o Tamparsiure TraEnsier
Seapdard For F< 800 MiEl) 0o naing wavsgulde using snaly@ical fald disirbutions based on mver
meaauraments far [ =100 MHz The sefe selins ane used far aszassmenl al the parsmalens sppied B
bouridary compenestion (=pha, deguh) of which ypical uncarainty values e given, Thess peramaters o
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ERACN— SN SR Frwridiir 25, 3000

Probe EX3DV4

SN:3938

Manufactired:  May 2, 2013
Calibrated: Movember 25, 2016

Calibrated for DASY/EASY Systems

(Hatmr pen-compalibe with DASYE syseml)

Covierle o EXS-155R Motk Ewga 3ot
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8. Uncertainty Budget

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

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

Source of Uncertainty ToIerange/ Probabilit Div Div Value |ci (1g) ci (10g) Standar_d Standar'd vi, or Veff
Uncertainty y uncertainty |uncertainty

Measurement system

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

Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% ®©

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

Hemispherical

Modulation Response 2.40% R v/ 3 1.732 1 1 1.40% 1.40% oo

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

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

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

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

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

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

Measurement drift 1.75%| R V3 1.732 1 1 1.01% 1.01%| =

(class A evaluat_lt_m)

r'?;:emb'e”t condition - 3.00%| R V3 1.732 1 1 1.73% 1.73%| =

RF ambient conditions -| 3 500,| R 3 1.732 1 1 1.73% 1.73%|

reflectlons_ i

Probe positioner 0.40%| R 3 1.732 1 1 0.23% 0.23%| =

Mechanlca_l _re;trlctlo_ns

Probe Positioning with 200%| R V3 1.732 1 1 1.67% 167%|

Irespect to phantom

Post-processing 1.00% R V3 1.732 1 1 0.58% 0.58% ®

Max SAR Eval 1.00% R V3 1.732 1 1 0.58% 0.58% ©

Test Sample related

Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| M-1

Device Holder 3.60%| N 1 1 1 1 3.60% 3.60%| M-1

Uncertainty

Drift of output power 5.00% R V3 1.732 1 1 2.89% 2.89% w

Phantom and Setup

Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% @

(L[;?:;d) permittivity 142%| N 1 1 0.64 0.43 0.91% 0.61%| M

(Lr']f:;d)CO”duc“"“y 3.28%| N 1 1 0.6 0.49 1.97% 161%| M

Combined standard RSS 11.91%|  11.83%

uncertainty

Expant uncertainty o o

(95% confidence 23.83% 23.66%
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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

Source of Uncertainty | 10/6rance/ Probabilitl Iy vae [oi(1g)  [ci(tog)  [Standard - (Standard oy
Uncertainty y uncertainty |uncertainty

Measurement system

Probe calibration 6.00% N 1 1 1 1 6.00% 6.00% 0o

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

Isotropy, o, o o

Hemispherical 9.60% R /3 1.732 1 1 5.54% 5.54% ©o

Modulation Response 2.40% R V3 1.732 1 1 1.40% 1.40% oo

Boundary Effect 1.00% R /3 1.732 1 1 0.58% 0.58% oo

Linearity 4.70% R /3 1.732 1 1 2.71% 2.71% oo

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% S

Response time 0.80% R /3 1.732 1 1 0.46% 0.46% oo

Integration Time 2.60% R /3 1.732 1 1 1.50% 1.50% co

Measurement drift 175%| R /3 1.732 1 1 1.01% 1.01%| oo

(class A evaluation)

E;S";mb'e”‘ condition - 3.00%| R /3 1.732 1 1 1.73% 1.73%| oo

RF ambient conditions - 3.00%| R /3 1.732 1 1 1.73% 1.73%| oo

reflections

Probe positioner 0.40%| R /3 1.732 1 1 0.23% 0.23%| o

Mechanical restrictions

Prabe Positioning with 290%| R /3 1.732 1 1 1.67% 167%| oo

respect to phantom

Post-processing 1.00% R /3 1.732 1 1 0.58% 0.58% o

Max SAR Eval 1.00% R /3 1.732 1 1 0.58% 0.58% 0o

Test Sample related

Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| M-1

Device Holder 3.60%| N 1 1 1 1 3.60% 3.60%| M-1

Uncertainty

Drift of output power 5.00% R V3 1.732 1 1 2.89% 2.89% o

Phantom and Setup

Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% o

Liquid permittivity 4.23%| N 1 1 0.64 0.43 2.71% 1.82%| M

(mea.)

Liquid Conductivity 072%| N 1 1 0.6 0.49 0.43% 0.35%| M

(mea.)

Combined standard RSS 11.74% 11.56%

uncertainty

Expant uncertainty o, 9

(95% confidence 23.48% 23.12%
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9. System Validation from Original Equipment Supplier
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Glossary:

TSL ligaue simulating ligquid

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

Calibration is Performed According o the Following Standards:

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

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

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

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

Additional Documentation:
e8] DASYAS Systam Handbook

Methods Applied and Interpretation of Paramelers:

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

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

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

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

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

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

naminal AR result.

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

CertifiGaks Mol D2450V2-T27_Apris EagE 2 CEA
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Measurement Conditions

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

DASY Varsion DAEYS WE2 BB

Extrapolation Advanced Extrapciation

Phartom Madular Fiat Phantom

Distance Dipole Cantar - TSL 10 mm wilh Spascer

Zoom Scan Resolution e, gy, d2 = 5irm

Freguency 2450 MHz + 1 MHz
Head TSL parameters

T foliawing parsmeteds and calculalions wers enpliod.

Temperaiure Parmillivity Conduwstivity

Maminal Head TSL paramelars 2.0 332 1.80 mhahm

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

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

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

SAR maasured 250 mW inpul power 128 Wikp

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

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

54K messured 250 mW input power 582 Wkg

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

T'h_amluwmgﬁwmudmmum-lnﬂld

Temperature Permittivity Conductivity

Nominal Body TSL parameters 2E0C LR 1.95 mbodrm

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

Body TSL temperature changs during lest =050 -
SAR result with Body TSL

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

SAA measurad 250w inpul powar 12.5 Wikg

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

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

SAR measuned 250 i inpiut poeer 808 Wikp

SAR for nominal Body TSL paramelens narmalizad o 1 W 22.3 Wikg = 16.5 % (k=2
Cartificate No: CR4B0V2-T27_Apri G Page 3ol B
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impeadance, translormed to feed point | RO+ 200

Return Loss | =254 dR

Antenna Parameters with Body TSL

Impedance, ranslanmed o leed paint B21 4.0 2

Aeturn Lass -25.0dB

General Antenna Parameters and Design

| Elncsrical Dalay (one dirsction) | 1.148 ris

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

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

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

Additional EUT Data

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

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

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

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

o Eleciromics: DAES Sn601; Culibrated: 300122015

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

« DASYS? 52881258 SEMCAD X 1460007371

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

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

Peuk 5AR (extrupolated) = 25,7 Wike

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

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

-10.00
=15.00

20,00

-25.00

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

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

19 fpr ZE1E  LETLZN B4
CHD Sii i rs LSLMAG  TBAT o LIARS pM 7 ATELARD PR@ HHT

Bed

e

LE-.| ~

Hid h

CHz 514 LOg & B/ REF =38 d8 " MP=25424 B 7 ATH.RO0 POE MMZ
=l

Eﬁn 13 4 4 1 i i 4 i
H1d = - B | -4 Fi k - u ‘ 4
START 2 DEO.000 008 MHE ; 2 5T0F 2 GRR.000 004 Wiz
Cerilicale Mo QD24S0VE-TZT _opris Fap=Godl
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Calibration Laboratory of T
Sechmid & Partmer 5 :::-;T:::'::mu;m
Enginesring AG C  savisis sitimmrs ol s

Zeughaiasiracss 43, B004 Turich. Swireriand 5  Swims Calibention Senico
Acoeeched oy T Swise Scssnditaton Senece (SAD) sooeditation Mo SCS 0108
Tha Ewiss Accraditsson Servior ig one of he signalories b4 the EA
Shinltilalers Agresment for the recognlilon of esiiBeiion cerifinstes

oieen Aliden Cariifeats No; DSGHZV2-1040_Junié
CALIBRATION CERTIFICATE

Oyt DSGHEYE - SN:1040

aibmire pmredee) Qi CaL-g2 v

Cabbration procedurs for dipole validation kits betwesn 3-8 GHz

Calitmbiy e duma 17, 2016

Thiz callbraliie Gesflialo Srmaronte iho mgeabiily o neional sandards, Mty malee |18 gyscnl e o measremans (51
Thi s isEten|E and o uncenmrEiing st conlicdnos pichasiy A6 e on ke aiowng pages and amn par of o cosficala

Al cabbmlions hove b condustig 4 e e isbotalory faclty. enviemman] wcemiln |27 ¢ 3 0 bunmijp < #is |

Ctuniain Eguipmerd ussd (&1 E cmioa b ealtmiisn)

Frmary Standars | o al Diabe (onAcate Mo Exchiibudivd Sl aaliinn |
Fowsyy rmus o NES =N | 0dTTE DE-Bp1HE b 3 - horT |
Powm sereosr AP 2530 ARk 1053 OC-Apr-th dha. 2VT-DZ28E) AT
Poswmn serea WEFZ9t She icEas e-npr G o 2VT-REEEN) AT |
Aadarsusta I iF Sheruatoe 46 BOSE 200 CE-Apr bl Mo HP0RR g | F
Typa-Pd misnimeh comtanosan S G5047.20 08327 OS-Aps-bE (Mo T17-E505) PRt
Pirerenoe Probo B30V | 3K 3503 FVOm- 15 N0 EX30 g 15| (e
Dnea | 5M BOH 20-Dmo 18 1M DRESGDY_DmoiE) D16
| Bavevdaiy 3 L0igkide lina - Chack Dz |ia houss) Sachpml i Gt
Pl inar EFMI4424 M EETIRIT kT s 1 (| 11 Rablige Check: DL 16
| Powe) sanss WE BETA | BM: Ui paEmma OT-ci-Ts o 34 T-NEE) i s el Dol
| Pt sanias A HATA | M MyaTEIEIT OF D15 ot 217-02833) 1 e s Tl TH
| AT germmiee AES 58T 00 | SN onaT2 15l U5 | fousn chiag Ju15) ¥ hniige oo Cel-10
‘mmﬁ-ﬂﬂmﬂl HF 8755 | EM: UE3TICERS VRCM A fn |y ok, Oeb-18) 1 house greck: Ocl-fd
Hame Flare i Ggraluse
|E-llmam1w decn Kasiay Laborabony Teehwican i |
e L
| |
| Anpmve o Ko Pokn: | ehniesl Mamagar -:Z?*';;f'jz,.,-r“’-"’-i_

Tias ruidemion carficin shal niv be opiotueed sioeit oA el it el i drbjinmsd of e shonaiors

Carfilsaln Mo DEGHEV2-1040_Jurri Page 1 ot 1&
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Calibration Lﬂbﬂrml? of & : L '-:_:‘:' SSrmaRiTEriss fabr Wl
Senmld & Pariner go—=x [ "\ - iremiriap I —
Engnagrng AG m | e N
Erughnussirasse &3, Al furich, Bwitzsmanag S FanE o ,-_-_j 5 gwins Salibraiion Sevioe
Il i
Adcadnes by he Swies Assmiilion Seire (545 saprecetion ko SCS 0108
Tre Swiss Arsyooiidhen Sernon s one of B sigasianes 1o fho B4
MubtSaieril Ag for e recagibéan of ealibrsdion comificabes.
Glossary:
TsL tis=ue simulating liquid
ConvF sanetivity In TEL { NORM x v,z
MiA notapplicable or not measured

Calibration is Performed According to the Following Standards:

8} \EEE Sfd 15282013, “IEEE Recommanded Practice for Determising he Peak Spalil-
Averaged Sparific Apzorplion Rate (SAR) in the Human Head fram Wirsless
Cormrunications Devices: Measuremeant Technigues”, June 2013

b} |EC 62209-2, ‘Frocedurs to determing the Specific Absarotian Rate (SAR] for wirsless
communicalion devices used In olose proximily to the human bady (| reauancy range of S0
MHz to & GHz)' Mareh 2010

ch KDE BESER4, “SAR Moasuement Requirements for 100 MHz 0 6 GHz"

Additional Documentation:
dl DASY4/S System Handbook

Methods Applied and Interpratation of Parameaters:

*  Measurament Conalfions: Furher details are avallable from the Valdation Report ol e snd
uf the carificate All flgures siated in the cedifizats are valid at the frequency indicated

*  Antenng Pargmeters with TSL The dipoks 2 mounted with the spacer lo Foaltion ils leed
point exactly balow the cenfar marking of tha llat prantom section, With the arms onénled
pareligl 1o the bady axis.

= Feed Painl impedance and Retum Lose: These parameters oo maes sured Witk the dipola
pasitioned wnder the liquid filled phantom. The impedance staled 1§ ransfomied irom e
measurement o1 the SMA connector 1o the foed peint, The Returm Loeas enaures low
raflacied power, Mo uncartalinly reguired.

& Electncal Dela). One-way detay betwaen the SMA eennactor and the antenna lesd point
M uncertainty requled.

= SAR Mmeasurad-SAR meagurad o iha Sated apianns input power.

* SAF nonmalcen; SAR as measured, normalized 10 an inpu! powerof 1 W at the antenmra
canneschar,

»  BAR for nominal TSL paramaiers: The measured TSL parameters ane Used 10 calculate the
naminal SAR resull

The reported uncentainly of measutement iz stated as 1he slandard Lmeartainty of measuramant
multioliad by the coverage fastor kel which lor & nomal distibution comespends o 2 coverage
probiability of approximataly 954

Camticals Wa: DEGHVE BTN TE Page 2 o {E
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Measurement Conditions

DASY sysham configuration. as lar as not givan on pags 1.
DASY Version DASYS WE2.8.6
Extrapolation Advancad Extrapolalion
_F[-unm-n Wlocdulas Flat Phantam Va0
Digtance Dipole Center - TSL 18 mm with Spacar
Zoemi Soan Hesolution te dy = 4.0 mm, dz = 1.4 mm Graded Ralio = 1.4 (2 direction)

5200 MHz + 1 MHz
5300 MHz + 1 MHz
Frggiiemty 5800 bz + 1 M-z
SE00 MHZ = 1 MHz
SEO0 MHzZ + 1 MHz

Head TSL parameters at 5200 MHz
Thia fallowing paramelens and caloulagians werne g;lple{l

Temperature Permittivity Coanductivity

Wominal Head TSL paramatars =2.0°C 360 4066 mhoim

Measured Head TSL parameters (E20+02) 0 MELET 4.54 mhaim = 6%

Head TEL temparature change during test =05 - -
SAR result with Head TSL at 5200 MHz

SAR averaged over 1 om® (1 g) of Hesd TSL Condisian

SAR measuned 00 MW input power 758 g

SR far maminal Haad TSL parameters norrnali zed ba 1W 76.2 Wikg = 19.5 % (k=2

SAR averaged owver 10 em® (10 g) of Head TSL conditian

ZAR maasuned 100 mV nput power 2.21 Wikg

54H far nominal Haed TSL pararmetens normalized ba 1@ 2.8 Wikg = 10.5 % (k=)
Cetilicala No: DSGHzV2-1040_Jun1 & Page 3 of 16

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
2 Ve R l%fﬂ%ﬁi i@%‘?ﬂﬂ?x‘?ﬂ/ﬁ#u Fif [ﬁJEﬁlﬁ%ﬁ#n’@ ﬂ?l?ﬁ’%l ° iﬁéfﬁf £ ﬁl?‘iF‘l?‘F' ’ Tﬁ'ﬁﬂi}ﬁiﬁl °

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



Report No.
Page: 91 of
Head TSL parameters at 5300 MHz

Tha tellowing parametens and caloulations ware applied.

L Temperature Parmittivity Conductivity
HNominal Head TSL paramaters 22.0°C 5.9 4,78 mha'm
Measured Head TSL paramaters [22.0 202) "G HMExE% 4,84 mhair + 6%
Head TSL temperaturs change during test <050 |

SAR result with Head TSL at 5300 MHz
SAR avoraged cver 1 cm? (1 g) of Head TSL Conition |
SARA measned 100 mW input power B34 Wikg

I " -
| SAR for naminal Head TSL perameters

ranmalizad fo 1%

81,7 W { g = 19,0 % [k=2)

SAR averaged over 10 ém® {10 g} of Head TSL

candition

SAR measursd

100 mW input pomssr

.36 Wikg

SAR for nominal Head TSL paramatars

normmalized o 1W

3.3 Wikg = 19.5 % [ke2)

Head TSL parameters at 5500 MHz

The fallowing parametens and caloulations wers agphed

Temperature Permittivity Caonductivity
Mominal Head TSL paramatars 22.0°C 356 4.9 mha'm
Measured Head TSL parameters {22.0 = 0.2} °C MEe8% 4.8% mho'm = 6 %
Head T3L temperature change during test <05 G -
SAR result with Head TSL at 5500 MHz

SAR averaged over 1.om® (1 g) of Head TSL Condition
SAR meaguned 100 MW inpul powes 783 Wikg

| SAA for nominal Head TSL paramslens narmalizad 1o 1W 7.6 Wikg = 18.9 % (ks2)
SAR averaged over 10 cm® (10 g) of Head TSL candition
SAR measured 100 MW input porser 2.26 Wikg
SAR for nomingl Head TSL parameters nommalized bo W | Z2.4 WWikg = 19.5 % (keZ)

Carlilicate Ko: DEGHZV2-1040_Jints Paga 4ol 16
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Head TSL parameters at 5600 MHz
The lollowenn paramwiars snd saelibtne wana appliad, =
Temgparaiure j Permittiurty Conducivity
Newmingd Head TSL parameters z20'c Ba 507 mha'm
Moasiied Head TSL paramuters [P R TE I MZeET 433 MM = 5%
Hend TSL temperature chamgs diilng test “08°C = =
SAR result with Head TSL at 5600 MHz
SAR avaraged sver 1 em? (1a) of Hesd TEL Bz
:. SAR meRdd 10 ri o pawr H1EWikg i
| ZAR 4o noeninal Heaid TEL pammalsi: FifrTElRad tn TW A5 Wikg » 10.9 % (k=3]
!mmgﬂd ovar 10 em’ (10 g) of Head TSL oondition
| BAR manssimd Tl i ingaid pawer 2.32 Wikg
| SAR tor nomilival Head TSL paraiitars noffnElized io TW 22,9 Wikg = 19.5 %, {k=2}
Head TSL parameters at 5800 MHz
Tha loliowing parsmelas and sakslsiors wars apolisn —
Tempnrature Parmiltivity Condustivity
Homiieal Hisid TSL paramebors e K 5.3 BT mnmém
Measured Head TSL paramaters 2 0£023) T LR R ERER e .
Head TSL temperature chanogn dusiisg st D8 |
SAR result with Head TSL ai 5800 MHz
SAH averaged pwer 1 em® (1 g) of Head TSL Candsan
SAR MmedsuEn 100 mW inpur powsr T B Wikg
SAR far rormingl esd TSL perarmeters nalmsized W W l THE Wk = 19.8 % (k=]
SAR averaged over 10 e (10 g of Head TSL condgan l
SAF measinen 100 Y inpul poves | 219 Wiy
ZAR for nominal Hosd TSL parmaleds nommeized o W | 2.7 Wiy £ 19.5 % (k2]

Coditinata Mo DSGHEWVE-1040_J01080
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Body TSL parameters at 5200 MHz
The fallawing paramelens and cakiulations wene applied.

Tamparature Permittivity Conductivity |
Hominal Body TSL parameters 220°C 480 .30 mham
Measurad Body TSL parameters (22.0 £ 0.2) "C 471 6% 5,41 mhoim + 6% |
Body TSL temperature change duwring test FY LT — —
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm” (1 g) of Body TSL Conditien
S8R messured 100 iy input power | T35 Wikg
SAR lor nominal Body TSL parameters nomaizedio 1W | 72.9 Wig £ 19.9 % (k=2]
SAR averaged aver 10 em? (10 g} of Body TSL candition |
SAR measured 100 mid iInput powar : 207 Wikg
SAR for nominal Body TSL parameters noemalized to 1W | 20,5 Wik = 18.5 5 (k=2
Body TSL parameters at 5300 MHz
The following paramatars and calculations wene spplied
Temperatura Parmittivity Conductivity
Nominal Body TSL paramelers 220G 468 5.42 mha'm
Measured Body TSL parameters | 22oz03-C 459 +6% 5.53 mhovm = 6 %
Bady TSL temperature change during test <05 o
SAR result with Body TSL at 5300 MHz
SAR averaged cver 1 cm?® (1 g) of Body TSL Candition
5AR measurad 100 i input power 7.70 Wilikg
SAR for nominal Body TEL parameters narmalized o W T6.4 Wikg = 199 % (k=2)
SAR averaged cver 10 em® (10 g) of Body TSL | condition
SAA measuned 100 m input powaer 2,16 Wikg
SAR for nominal Body TSL paramebers manmalzad o 1W 1.4 Wikg & 18.5 % (k=2)
Cerilicale Mo DBGHzVZ- 1040 _luni B Paga 6 al 168
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Body TSL parameters at 5500 MHz
Mhe olowing paramebers and calculations were applied.
Temperatura Parmitbivity Canductivity
Rominal Body TSL parametens 22070 LT 565 mhaim
Measured Body TSL parameters 220 +023)°C L1 EY A 580 mnom & 6 %
| Bty TSL temperature change during test < 0.5°C —
SAR result with Body TSL at 5500 MHz
SAR averaged cver 1 em® (1 g} of Body TSL Candilion
SAR measued 100 MV irg povees 792 Wikg
SAH for mominal Bady TSL paramesars manmalized 10 1% TH.E Wik = 19.9 % (k=2} |
SAR averaged over 10 om’ {10 g) of Body TSL cardition
SAR measuned 100 MW input pawer 219 Wikg
SAR for nominal Bady TSL parameterns nammabzad o 1W 2.7 Wikg £ 19.5 % (h=2)
Body TSL parameters at 5600 MHz
The fallowing parameters and caloulations were apelied.
Temperature Permittivity Conductivity
Hominal Body TSL parameiers 200 435 | 577 mho'm
Measured Body T5L parameters 220£0.2°C A6.3+6% | 505 mhoms8%
| Body TSL temperature change during test <0.5°C | e
SAR result with Body TSL at 5600 MHz
-
| SAR averaged over 1. em’ {1 g) of Body TSL Condition
SAR measured 100 e input power 7,90 Wikg

SR for nomingl Bedy TSL parameless

normalized ta 1W

TEA Wikg £19.9 % _[?1_:’2]

SAR averaged over 10 cm?® (10 ghof Body TSL

condton

AR maasured

100 ¥ inpul power

2.21 Wikg

SAR for nominal Bedy TEL paramaiers

normalized o 18

219 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz
The |U|I:|W|1'IE parameters and calculations ware applied

Temperature meﬂlvlw- Conductivity
Nominal Body TSL parameters 20 48.2 .00 mhaim
d_ﬂﬂuur&d Body TEL paramaeters (220 %02 C 460+ 6% &2 mhodm & 6 %
Bty TSL femperature change during test =05"C -—
SAR result with Body TSL at 5800 MHz
SAR averaged over 1em? {1 ) of Body TSL | Candificn
BAR measuned 100 M inpua power 7.58 Wiog
SAA for nominal Body TSL parameters nammekzed (o 1W 75.2 Wikg £ 19.59 % (k=2}
| SAR averaged over 10 em® (10 g) of Body TSL condilion
| SAR measuregd 00 MY input power 210 Wig
| BAR for nominad Body TSL paramaters nommalized w10 20,8 g & 19.5 % (k=2]
Canficals No; DSGHZVE-1040_Jun16 Fage 8 of 16
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed 1o tead point 50.21-8.5j0
Aetum Loss -4 4B

Antenna Parameters with Head TSL at 5300 MHz

impedance, ransformed 1o tead point | 47.6B0-3.53i0
Retum Loss - 27.E g8

Antenna Parameters with Head TSL at 5500 MHz

| Impedance, ansfaormed 10 fead paint B00R-59]|0
: Retum Laoss - 24608

Antenna Parameters with Head TSL at 5600 MHz

I ance, ramsbarmed 1o leed paint S640-3.3j0

Foatum Loss - ¥3.3d8

Antenna Parameters with Head TSL at 5800 MHz

Imipedanca, transtormad to feed poing S30-2.30
Raburn Liozg -MEdB

Antenna Parameters with Body TSL at 5200 MHz

Impadance, transformad to feed point S0.7 ik~ 7.0
Raturm Lass -23.2dB

Antenna Parameters with Body TSL at 5300 MHz

Impadance, ransiomed ba haed port 4B.8 G - 1.6 Kk
Aeturn Logs - 3.4 dB8

Antenna Parameters with Body TSL at 5500 MHz

impadance, ransformed to feed point 5030 -d 4 f
Agtum Loss 2radB
Certilicats Mo: DEGH2YE-1080_lun16 Page 9 of 16
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, fransformed 1o teed point STa0-2 3
Return Loss -224dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed o faed poing 5.6 6k« 0.7 jEk
Fetum Loss 27048

General Antenna Parameters and Design

Electrical Delay {one diregiion) 1203 n5

Afar long term use wilth 100W radialed pawer, anly a slight warming af tha dipela naar the feadpoind can be measured

Thie dipile i mMade of standard semingid comxal cable. Tha canter conductar of the Seeding line i= direcily connected 1o the
second am af the dipala. The amenna is therelone shor-circuited for DC-signals. On some of the dipales, small end caps
are addad 10 T dipols ame in arder b imprave matching whan obaded according o tha positioen as sxplained in tha
‘Measurement Condilions® paragraph. The SAR data are not attected by this change. The cvarall dipsle length is sall
acsarding ba the Standard.

Mo excessive force must be appled to ihe Spole arms, becauss they might bend or the soidered gonnections near tha
{pdpoint may ba damaged.

Additional EUT Data

Manulachred by EPEAE
Dacember 30, 2005

Manufacrhmad on
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DASYS Validation Repeort for Head TSL

Drate: 17062016
Test Luborutory: SPEAG, Zurich, Switzerland
DUT: Dipole 3G H2V2; Type: DSGHzV2: Serial: DSGH2VZ - SN; 1040

Communication System: UID 0 - CW; Frequency: 5200 MHz, Froguency: $300 MHz, Frequancy: $300
MHz, Frequency: 3600 MHz. Frequency: 5800 MHz

Medium parameters used: £= 5200 MHz: o = 4.54 S/m; £ = 34.8; p = 1000 kgior' , Medinm parameters
used: = 5300 MHz: ¢ = 4.64 8/m; £ = 34.6; p = 1000 kg/m’ . Medium porameters used; 1= 5500 MHz; 0 =
4.83 Sim; g = 34.3; p = 1000 kg/m® , Medium parameters used: [= 5600 MHz: o= 493 S/im; 5= 342 p=
1000 kgim? , Medium parameters used: [ = 300 MHz; o = 5.14 S/m; & = 33.9; p = 1000 kefm”®

Phantom section: Flat Section

Measurement Standard: DASY S (IEEENEC/ANSI C63.19-2011)

DASYS2 Configuration:

»  Probe: EX3DW4 - SN3503; ConvF{3.59, 5.59, 5.59); Calibrated: 31.12.200%, ConvFi5.25, 5.25.
5.25), Calibrated: 311220015, ConvFi5. 18, 518, 5180 Cabbraed: 31.12.8015, ConvFid. 90, 4 56,
4.59), Calibrated: 311220015, ConvFid.95, 4,95, 4.95); Calibrated: 31.12.3015;

o Sensor-Surfuce: 14mm (Mechanical Surface Detection)
= Electronics: DAES Sno0); Cahbrated: 30012.2015
= Phantom: Flat Phantom 5.0 (froagy; Type: QROOOPS0AA; Serial: 1001

+  DASYS2 5288(1258): SEMCAD X 14.6.10(7372)

Dvipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MH#z/Zoom Scan,
dist=1.4mm (8x8x7Cube 0: Meusurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 70,41 ¥im: Power Drift = -0.04 dB

Peak SAR (extrapolated) = 27.7 Wikg

SARI gh = 768 Wike: SAR(10 )= 2.21 Wikg

Maximum valoe of SAR (measured) = 17.3 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5300 MHz/Zoom Scan,
dist=1.4mm (ExBx7 ) Cube 0 Measurement grid: dx=4mm. dy=4mm. dz=| 4mm

Reference Yalue = 72.35 Vim; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 30.6 Wikg

SARIL gb = 8.24 Wikg: SAR(ID g) = 236 Wikg

Maximum value of AR (measured) = |B.E Wikg

Dipole Calibration for Head Tissue/Pin=100mW, disi=10mm, =5500 MHz/Zoom Scan,
dist=1.4mm (#x8x7 ) Cube 0 Messurement orid: dx=4mm. dy=4mm. dz=| 4mm

Reference Value = TO02 Vim; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 30,8 Wikp

SAR(L g = 7.93 Wik SAR(10 g) = 2.26 Wikg

Maximum value of AR (measured) = [B.5 Wikg

Carfficae Mo: DSGHZVE-1040_Junib Page 11 ol 16
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Dipale Calibration for Head TissuePin=100mW, dist=10mm, f=5600 MHz/Zoom Scan.
dist=1.4mm (Bx8x7 W Cube (: Measurement grid: de=dmm, dy=4mm, de=| 4mm

Reference Value = 71,08 ¥iny, Power Drilt = -0.06 dB

Peak SAR {exirapolued) = 31.5 Wikg

SAR(L )= %12 Wikg: SAR(10 g1 = 232 Wikg

Maximum vilve of SAR {measured) = 190 Wik

Dipole Calibration for Head Tissue/Pin=100mW. dist=10mm, I=5800 MILy/Zomm Scan,
dist=1.dmm ( 8x8x 7y Cube 0: Mewsurement gridd: dx=dmm, dvsdmm, des=,4mm

Relerence Waloe = 6792 Vimg Power Drift = A0.07 dB

Peak SAR (extrapolased) = 304 Wikg

SAKIL g1 = T.06 Wikg; SARI10 g) = 2.19 Wikg

Maximum vilue aof SAR (mepsured) = 184 Wike

-5.00

-10.00
-15.00
-20.00

25.00

OB =173 Wikg = 12,38 dBW kg

Caritcas Mo DEGHVZ- 1040 _Jun1B Paga 12 cf 18

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.
2 Ve R l%fﬂﬁ%ﬁi i@%‘?ﬁﬂ%ﬂ%ﬁh Fif [ﬁJEﬁl’*ﬁfﬁﬁl@ W?@O‘« o iﬁéfﬁ% 2 ﬁl?iF‘l?:"Fl‘ ’ Tﬁ‘ﬁﬂi}ﬂiﬂl o

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




Report No. : E5/2017/10033
Page: 100 of 103

Impedance Measurement Plot for Head TSL

17 Jun 2@LE 1Sed4q1@3

EFfl 511 LU FE 1A s ~AN44% s 01D T = 200,002 398 MMz
.
CHA W ¢ @rg
o~ 3 479284
F.345F &
Car i =, TR RE Gha
| 2 Rt ALIp &
i 1 5eRRD Bhz
Wy
L&
Hig
M2 S41 L0e 5 aB/REF -2u pg H=23-420 AR % IHLEDN BEE HH
1 T 1 T 1 T T T T IHZ Markers
5 5 ! | 5 1 4 b P
el | i | | | | 5. 30808 GHe
. k& Z —— W-DLE4E dE
=3 — — R.ORE0E BHz
. r 3 F
[ | i S i S e £-23.34% 0B
/ 3 g = EERIRa Gl
12 1 FA | EH i 1 |
| | ! ] | - 20,6 10 dE
| | t I T.E00080 GHz
Mid | - - - - - i . ! N
START 5 G Eea G600 M ' STOP & i B0 WD Pz

Carificata Ma: DEGHV2-1040_Junié Page 13 of 16

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
2 Ve R l%fﬂ%%'i i@%‘?ﬁﬂ%l/%ﬁh Fif [ﬁJEﬁl’*ﬁfﬁh@ W?ﬁ'%‘ ° iﬁéfﬁ% SN FIJEF‘;F'I?:"FI‘ > F‘ﬁﬂiﬁﬁ“@l °

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




Report No. : E5/2017/10033
Page: 101 of 103

DASYS Validation Report for Body TSL

Drave: 16.06.2006

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dvipode DSGH2V 2 Type: DSGH2V2: Serial: DSGHVE - SN: 1040

Communication System: ULD - CW; Frequency: 5200 MHz., Freguency: 5300 MHz, Fregquency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters wsed: £ = 3200 MHz 6 = 541 8/m; & = 47.1; p= 1000 ke/m* . Medium parameters
used: £= 3300 MHz: @ = 5.53 §/m; £, =46.9; p = 1000 kg/m’ , Medium parameters used: £= 5500 MHz: 7 =
5.8 8/m; g = 46.3; p= 1000 kg'm' , Medium parameters used: £ = 3600 MHz; o = 5.95 S/m; g =463 p=
1000 kgdm' , Medium parameters used: { = 3800 MHz; @ = 6.23 Sim; &= 46: p = 1000 ka/m*

Phantom section: Fln Section

Measurement Standard: DASY S (IEEEAEC/ANSI Ch3.19-200 1)

DASY32 Configuration:

o Probe: EX3DV4 - SN35S03: ConvFi 4.9, 4,99, 4.99). Calibrated: 31123015, ConvF(4.75, 4.75,
4. 75y, Calibrated: 31.12.2015, ConvFi4 4. 4.4, 4.4); Calibratied: 31.12.2015, ConvFid.35, 4,35, 4.35);
Calibrated: 31122015, ConvFi(4.27, 4.27, 4.27); Calibrated: 31.12.2015;

«  Sensor-Surfuce: 1.4mm (Mechanical Surface Detection)
«  Electromics: DAEA Sn60]1; Calibrated: 311220135
= Phantem: Flat Phantorn 5.0 (back i Type: QDUOOPS0AA; Serial: 1002

« DASYI2 52RA(1258) SEMCAD X 14.6.1007372)

Dipole Calibration lfor Body Tissue/Pin=100mW, dist=10mm, [=5200 MHz/Zoom Secan,
dist=1.4mm (Sx8x7VCube 0: Measurement grid: dosdmm, dy=4mm, de=1.4mm

Reference Yalue = 66,4 Vim; Power Dofi = -0.03 dB

Peak SAR (extrupoloted) = 27.4 Wikg

SAR(] g) = 7.35 Wikg: SAR(10 ) = 207 Wik

Maximum value of SAR (measured) = 168 Wik

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

Reference Value = 68.02 Vim; Power Dnft = -0.04 dB

Peak 5AR (extrapolated) = 29.2 Wikg

SAR( g) = 7.7 Wikg: SARI 10 gi = 2.16 Wikg

Muaximum value of SAR (measured) = 17.6 Wike

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

Reference Value = 6781 Vim: Power Dritt = -(004 dB

Peak SAR (extrapolated) = 31.7 Wikg

SAR(] gl =7.92 Wikg: SAR(I0 g} = 219 Wikp

Muximum value of SAR imeasured) = 15,6 Wike

Cerificate Mo DSGHZY2-1040_Junib Paga 14 af 16
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Dipole Calibratien for Body Tissue/Pin=100m W, dist=10mm, 5600 MH&Eonm Scan,
dist=1.4mm (Bx8x T Cube 0: Mesurement grid: de=4mm. dv=4mm. dz=1.4run

Reference Yilie = A7 18 Vim; Power Dhift = -0003 4B

Pek SAR (exirupoliced) = 32.5 Wik

SARQE @i =79 Wikgs SAR(1) g} = 221 Wik

Miximum value of SAR (mesured) = 1E.6 Wik

Dipole Calibration lor Body Tissue/Pin=1mW, dist=10mm, f=5800 M H#/Zoom Scan,
dist=1.4mm (Sx8x7 ) Cube 02 Measurement grid- dv=4mm. dy=4mm. dz=1.4mm

Reference Yalie = A5 14 Vim; Power Drift = -0.02 dB

Piik SAR (eximupobned) = 32.5 'Wike

SAR(Lgi=T.58 Wokg: SARI W g =21 Wikg

Miximum value of SAR tmeasured) = 193 Wiky

dB
n

500

000
15,00
2000

-25.00

(1B = 6.8 Wikg = 1235 dBW/ kg
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Impedance Measurement Plot for Body TSL
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