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

Equipment Under Test
Marketing Name
Brand Name

Model No.

Company Name
Company Address

Standards

FCCID

Date of Receipt
Date of Test(s)
Date of Issue

Mobile POS
G8
iIRUGGY
G8

iIRUGGY Systems Co., Ltd.
6F.,No0.30,Xingzhong Rd.,Neihu Dist.,Taipei City
114, Taiwan.

IEEE/ANSI C95.1-1992, IEEE 1528-2013,
KDB616217D04v01r02,KDB865664D01v01r04,
KDB865664D02v01r02, KDB447498D01v06

KDB248227D01v02r02
XHM-PB63D31
Jun. 19, 2017

Jul. 13,2017 ~ Jul. 16, 2017
Aug. 07, 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

Bond Tsai jg : 1

Supervisor

»--")C'!’lm 7/ r:j /'\.
John Yeh

Date: Aug. 07, 2017

Date: Aug. 07, 2017
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory

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

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

1.2 Details of Applicant

Company Name iIRUGGY Systems Co., Ltd.
Company Address 6F.,No:30,X|ngzhong Rd.,Neihu Dist.,Taipei City
114, Taiwan.
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1.3 Description of EUT

Equipment Under Test |Mobile POS

Marketing Name G8

Brand Name iIRUGGY

Model No. G8

WLAN FCC ID XHM-PB63D31

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

Mode of Operation
XBluetooth
WLANB802.11a/b/g/n/ac(20M/40M/80M) 1

Duty Cycle
Bluetooth 1
WLANS802.11 b/g/n(20M) 2412 — 2462
WLAN802.11 n(40M) 2422 — 2452
WLANB802.11 a/n(20M)/ac(20M) 5.2G 5180 — 5240
WLANB802.11 n(40M)/ac(40M) 5.2G 5190 — 5230
WLANB802.11 ac(80M) 5.2G 5210
WLANB802.11 a/n(20M)/ac(20M) 5.3G 5260 — 5320
WLANB802.11 n(40M)/ac(40M) 5.3G 5270 — 5310

(TGHF;)‘Q'q“e”CV Range |\ AN802.11 ac(80M) 5.3G 5290
WLANB802.11 a/n/ac(20M) 5.6G 5500 — 5700
WLANB802.11 n/ac(40M) 5.6G 5510 — 5670
WLAN802.11 ac(80M) 5.6G 5530 — 5610
WLANB802.11 a/n(20M)/ac(20M) 5.8G 5745 — 5825
WLANB802.11 n(40M)/ac(40M) 5.8G 5755 — 5795
WLANB802.11 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
WLANB02.11 n(40M)/ac(40M) 5.2G 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
&hsggﬂ)'\'“mber WLANB802.11 ac(80M) 5.3G 58
WLANB802.11 a/n/ac(20M) 5.6G 100 — 140
WLANB02.11 n/ac(40M) 5.6G 102 — 134
WLANB802.11 ac(80M) 5.6G 106 — 122
WLAN802.11 a/n(20M)/ac(20M) 5.8G | 149 — 165
WLANB02.11 n(40M)/ac(40M) 5.8G 151 — 159
WLANB802.11 ac(80M) 5.8G 155
Bluetooth 0 - 78
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WLAN Max. SAR (1-g) (Unit: W/Kg)

Antenna Band Measured| Reported | Channel | Position
WLAN802.11b 0.34 0.36 6 Right side
Bluetooth (8DPSK) 0.02 0.03 39 Right side

_ WLAN802.11 a 5.2G 0.14 0.15 40 Right side
Main WLAN802.11 a 5.3G 0.13 0.15 52 Right side
WLANB802.11 a 5.6G 0.19 0.20 120 Right side
WLAN802.11 a 5.8G 0.26 0.29 165 Right side
WLAN802.11b 0.96 1.07 1 Top side
Bluetooth (8DPSK) 0.09 0.12 0 Top side
WLANB802.11 a 5.2G 0.28 0.28 36 Top side

Aux WLAN802.11 a 5.3G 0.29 0.29 52 Top side
WLANB802.11 a 5.6G 0.31 0.31 120 Top side
WLANB802.11 a 5.8G 0.23 0.23 165 Top side
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WLANB802.11 a/b/g/n/ac(20M/40M/80M) conducted power table:

Main antenna

Main Antenna
Max.
SELEE Rated Average
Band Mode Channel (MHz) Data Ratg  Avg. power
Power + (dBm)
Max.
1 2412 17.50 17.26
802.11b 6 2437 1Mbps 17.50 17.31
11 2462 17.50 17.21
1 2412 16.50 16.25
802.11g 6 2437 6Mbps 16.50 16.21
11 2462 16.50 16.20
2450 MHz 1 2412 15.00 14.61
802.11n-HT20 6 2437 MCSO0 15.00 14.56
11 2462 15.00 14.73
3 2422 14.50 14.13
802.11n-HT40 6 2437 MCSO0 14.50 14.11
9 2452 14.50 14.39
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= o=y i
|
Main Antenna
Max.
Frequenc Rated Average
Band Mode Channel (I\clez) Y Data Rate Avg. power
Power + (dBm)
Max.

36 5180 13.00 12.57

40 5200 13.00 12.60

802.11a 44 5220 | EMPPS 300 1257

48 5240 13.00 12.44

36 5180 12.00 11.54

40 5200 12.00 11.61

802.11n-HT20 44 5220 MCSO 12.00 11.62

48 5240 12.00 11.59

5.15-5.25 GH4 36 5180 12.00 11.23
40 5200 12.00 11.42

802.11n-VHT20 14 5520 MCSO0 12.00 1144

48 5240 12.00 11.41

38 5190 12.00 11.58

802.11n-HT40 —¢ 5230 | MOS0 200 1156

38 5190 12.00 11.37

2.11n-VHT4 M
802.11n 026 5230 CS0 200 11.36
802.11n-VHTS80| 42 5210 MCSO0 10.00 9.56
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= o=y i
|
Main Antenna
Max.
Frequenc Rated Average
Band Mode Channel (I\clez) Y Data Rate Avg. power
Power + (dBm)
Max.

52 5260 13.00 12.65

56 5280 13.00 12.62

802.11a 60 5300 | OMPPS 300 12.57

64 5320 13.00 12.56

52 5260 12.00 11.53

56 5280 12.00 11.55

802.11n-HT20 —¢5 5300 | MOS0 M12.00 1159

64 5320 12.00 11.50

5.25-5.35 GH4 52 5260 12.00 11.32
56 5280 12.00 11.48

802.11n-VHT20 50 5300 MCSO0 12.00 11 45

64 5320 12.00 11.32

54 5270 12.00 11.63

802.11n-HT40 —07 5310 | MOS0 M12.00 11.39

54 5270 12.00 11.38

802.11n-VHT40 62 5310 MCSO0 12.00 11 22
802.11n-VHT80| 58 5290 MCSO0 10.00 9.58
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Main Antenna
Max.
e Rated Average
Band Mode Channel (MH2) Data Ratg  Avg. power
Power + (dBm)
Max.
100 5500 13.00 12.58
120 5600 13.00 12.65
802.11a 124 5620 6Mbps 13.00 12.57
128 5640 13.00 12.55
140 5700 13.00 12.61
100 5500 12.00 11.56
120 5600 12.00 11.62
802.11n-HT20 124 5620 MCSO0 12.00 11.55
128 5640 12.00 11.51
140 5700 12.00 11.61
100 5500 12.00 11.46
120 5600 12.00 11.42
5600 MHz [802.11n-VHT20| 124 5620 MCSO0 12.00 11.41
128 5640 12.00 11.39
140 5700 12.00 11.43
102 5510 12.00 11.55
118 5590 12.00 11.61
802.11n-HT40 — e T 5630 | M50 1200 | 11.58
134 5670 12.00 11.62
102 5510 12.00 11.45
118 5590 12.00 11.45
8021 1n-VHT40— 26 T 5630 | M°S° 1200 | 1140
134 5670 12.00 11.45
106 5530 10.00 9.51
802.11n-VHT80 125 610 MCSO0 10.00 957
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Main Antenna

Max.
FresLEE Rated Average
Mode Mode Channel (MHz) Data Ratd Avg. power
Power + (dBm)

Max.
149 5745 13.00 12.61
802.11a 157 5785 6Mbps 13.00 12.62
165 5825 13.00 12.63
149 5745 12.00 11.60
802.11n-HT20 157 5785 MCSO0 12.00 11.52
165 5825 12.00 11.57
149 5745 12.00 11.51
5800 MHz 802.11n-VHT20| 157 5785 MCSO0 12.00 11.34
165 5825 12.00 11.39
151 5755 12.00 11.57
80211n-HT40 e T 5705 | MCS0 200 | 1158
151 5755 12.00 11.42
802.11n-VHTA0—50 5795 1 MCSO =300 T 1144
802.11n-VHT80[ 155 5775 MCSO0 10.00 9.52
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Aux antenna

Aux Antenna
Max.
SeELEE Rated Average
Band Mode Channel (MHz) Data Ratg  Avg. power
Power + (dBm)
Max.
1 2412 17.50 17.01
802.11b 6 2437 1Mbps 17.50 17.15
11 2462 17.50 16.94
1 2412 16.50 16.19
802.11g 6 2437 6Mbps 16.50 16.01
11 2462 16.50 15.95
2450 MHz 1 2412 15.00 14.16
802.11n-HT20 6 2437 MCSO0 15.00 14.24
11 2462 15.00 14.26
3 2422 14.50 13.93
802.11n-HT40 6 2437 MCSO0 14.50 14.05
9 2452 14.50 14.16
Aux Antenna
Max.
AR Rated Average
Band Mode Channel (MHz) Data Ratg  Avg. power
Power + (dBm)
Max.
36 5180 13.00 12.96
40 5200 13.00 12.94
802.11a 44 5220 | SMPPS 300 | 12,01
48 5240 13.00 12.81
36 5180 12.00 11.75
40 5200 12.00 11.76
802.11n-HT20 44 5220 MCSO 12.00 11.71
48 5240 12.00 11.59
5.15-5.25 GHz 36 5180 12.00 11.52
40 5200 12.00 11.64
802.11n-VHT20 14 5520 MCSO0 12 00 1164
48 5240 12.00 11.66
38 5190 12.00 11.94
802.11n-HT40 ¢ 5230 | M50 200 | 11.65
38 5190 12.00 11.63
802.11n-VHT40 16 5530 MCSO0 12.00 1150
802.11n-VHT80| 42 5210 MCSO0 10.00 9.91
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" | L.
|
Aux Antenna
Max.
Frequenc Rated Average
Band Mode Channel (I\clez) Y Data Rate Avg. power
Power + (dBm)
Max.

52 5260 13.00 12.93

56 5280 13.00 12.91

802.11a 60 5300 | OMPPS 300 12.90

64 5320 13.00 12.87

52 5260 12.00 11.73

56 5280 12.00 1171

802.11n-HT20 —¢4 5300 ] MCS0 200 11.72

64 5320 12.00 11.66

5 25-5.35 GHZ 52 5260 12.00 11.63
56 5280 12.00 11.67

802.11n-VHT20—=5 20| MCSO0 == e

64 5320 12.00 1154

54 5270 12.00 11.94

802.11n-HT40 —g5 5310 ] MCS0 200 11.65

54 5270 12.00 11.63

2.11n-VHT4 M

802.11n 052 5310 CS0 m2.00 1150
802.11n-VHT80] 58 5290 | MCSO | 10.00 9.91
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Aux Antenna

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

Max.
100 5500 13.00 12.94
120 5600 13.00 12.95
802.11a 124 5620 6Mbps 13.00 12.82
128 5640 13.00 12.83
140 5700 13.00 12.93
100 5500 12.00 11.70
120 5600 12.00 11.73
802.11n-HT20 124 5620 MCSO0 12.00 11.66
128 5640 12.00 11.61
140 5700 12.00 11.76
100 5500 12.00 11.63
120 5600 12.00 11.62
5600 MHz [802.11n-VHT20| 124 5620 MCSO0 12.00 11.52
128 5640 12.00 11.60
140 5700 12.00 11.62
102 5510 12.00 11.93
118 5590 12.00 11.92
8021 n-HT40 =5 T 3630 | MCS° 200 | 1183
134 5670 12.00 11.94
102 5510 12.00 11.64
118 5590 12.00 11.64
8021 In-VHT40— 6 T 5630 | M°°° 1200 | 1152
134 5670 12.00 11.66
106 5530 10.00 9.82
802.11n-VHT80 o0 5610 MCSO0 10.00 990

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 Fﬁ#ﬁﬁ%‘l['E'%‘Tiliﬂn::‘ﬁi/fifﬁﬂfﬁ’@ ’ [ﬁJEﬁl%iﬁ#@W?@O‘« ° ¢ﬁ§ﬁ7{~%’:’; £ ﬂl?{yi'l?’ﬁ‘ > T\P‘ﬁﬂiﬁ 7
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : E5/2017/60031
Page: 16 of 101

Aux Antenna

Max.
FresLEE Rated Average
Mode Mode Channel (MHz) Data Ratd Avg. power
Power + (dBm)

Max.
149 5745 13.00 12.91
802.11a 157 5785 6Mbps 13.00 12.91
165 5825 13.00 12.95
149 5745 12.00 11.70
802.11n-HT20 157 5785 MCSO0 12.00 11.71
165 5825 12.00 11.73
149 5745 12.00 11.68
5800 MHz 802.11n-VHT20| 157 5785 MCSO0 12.00 11.59
165 5825 12.00 11.64
151 5755 12.00 11.91
80211n-HT40 e T 5705 | MCS0 200 | T1.89
151 5755 12.00 11.62
802.11n-VHT40—55 5795 1 MOS0 =300 T 1166
802.11n-VHT80[ 155 5775 MCSO0 10.00 9.75
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Bluetooth conducted power table:

Main antenna

Average Output Power (dBm) Max. Rated
Frequency Avg.
RIS eI (MHz) Power + Max
1Mbps 2Mbps 3Mbps Tolerance '
CH 00 2402 -0.91 5.11 5.13
BR/EDR CH 39 2441 -0.95 5.08 5.15 55
CH78 2480 -0.99 4.89 4.91
Average Output Power (dBm) WERS, [REeE
Frequency Avg.
Mode Channel
(MHz) GESK Power + Max.
Tolerance
CH 00 2402 4.66
LE CH 19 2440 4.31 5.5
CH 39 2480 4.80
Aux antenna
Average Output Power (dBm) Max. Rated
Frequency Avg.
Sloes HENIE (MHz) Power + Max.
1Mbps 2Mbps 3Mbps T,
CH 00 2402 -0.99 4.58 4.62
BR/EDR CH 39 2441 -1.23 4.45 4.60 5.5
CH78 2480 -1.46 4.40 4.47
Average Output Power (dBm) Max. Rated
Frequency Avg.
Mode Channel
(MHz) GFSK Power + Max.
Tolerance
CH 00 2402 4.51
LE CH 19 2440 4.15 55
CH 39 2480 4.52

Note:

The EUT supports the antenna with TX/RX diversity function for WLAN and Bluetooth.
(Ex. Assume Main was selected to conduct transmitting function in WLAN, so Aux was
selected in Bluetooth Mode. Vice versa.)

Both antenna(Main) and antenna(Aux) could be used as transmitting/receiving
antenna, but only one of them could transmit/receive at the same time.
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1.4 Test Environment

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

1.5 Operation Description

Use chipset specific software to control the EUT, and makes it transmit in maximum
power. 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 configuration.

EUT was tested in the following configurations:
Back/top/left/right sides with test distance Omm.

233 66
186.03
] \ |
—J .G [ o & - "=, 3} =
= ﬁ‘l =3
| - gl e
\ Ui - WIFi/BT
1 Al | ¥ Main
: © :
| ofl|
<Front view> - =
Q,} o7 3, - L:[ [,,_’/
> L
223.83 L2 L | s¢s

Antenna location (Back view)
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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, 5.2a/5.3a/5.6a/5.8a is chosen to be the initial test configuration.

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.
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8. 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(mWw) m—
Min. test separation distance( nm) x -\leGH 2 =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(LED)(mw),

(8) 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.
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WLAN Main | WLAN Main WLAN Aux | WLAN Aux
Mode 2.45GHz 5GHz BT Mode 2.45GHz 5GHz BT
Max. tune-up power(dBm) 17.5 13 55 Max. tune-up power(dBm) 17.5 13 55
Max. tune-up power(mW) 56.234 19.953 3.548 Max. tune-up power(mW) 56.234 19.953 3.548
Test separation Test separation
distance 31.53 31.53 31.53 distance lessthan5 | lessthan5 | lessthan5
(mm) (mm)
Vel | CelbuEiT 2.798 1.527 0.177 Tepeel | el 17.647 9.631 1118
value value
e YES YES NO U B YES YES NO
testing? testing?
Test separation Test separation
distance lessthan 5 | lessthan5 | lessthan5 distance 186.03 186.03 186.03
(mm) (mm)
Right side | - Calculation 17.647 9.631 1.118 Rightside | Calculation | 50 0sx | 1361263 | 1360.412
value value
e YES YES NO RIS S NO NO NO
testing? testing?
Test separation Test separation
distance 223.83 223.83 223.83 distance 25.13 25.13 25.13
(mm) (mm)
Left side 206 YES YES YES Left side Calodtation 3511 1.916 0.222
Require SAR NO NO NO Require SAR | ygg YES NO
testing? testing?
Test separation Test separation
distance 97.6 97.6 97.6 distance 143.13 143.13 143.13
Bottom c l(m:n: Bottom C I(mm -
side alcutation 477.765 476.963 476.112 side aicuratio 933.065 932.263 931.412
value value
Requwle SAR NO NO NO Reqwr.e SAR NO NO NO
testing? testing?
Test separation Test separation
distance lessthan5 | lessthan5 | lessthan5 distance lessthan5 | lessthan5 | lessthan5
(mm) (mm)
Back side Calculation 17647 9.631 1118 Back side Calculation 17.647 9.631 1.118
value value
AL B YES YES NO RESIILE A YES YES NO
testing? testing?

9. According to KDB447498 D01, testing of other required channels is not required
when the reported 1-g SAR for the highest output channel is < 0.8 W/kg, when
the transmission band is < 100 MHz.

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

W/kg (~ 10% from the 1-g SAR limit).
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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.

.........

PC

Fig. a The block diagram of SAR system
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7
8.
9

10.
11.
12.
13.

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

The function of the measurement server is to perform the time critical tasks such
as signal filtering, control of the robot operation and fast movement interrupts.

A probe alignment unit which improves the (absolute) accuracy of the probe
positioning.

. A computer operating Windows 7.

DASY 5 software.

. Remote control with teach pendant and additional circuitry for robot safety such as

warning lamps, etc.
The SAM twin phantom enabling testing left-hand and right-hand usage.
The device holder for handheld mobile phones.
Tissue simulating liquid mixed according to the given recipes.
Validation dipole kits allowing to validate the proper functioning of the system.
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1.7 System Components

EX3DV4 E-Field Probe

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

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

.

Frequency 10 MHz to > 6 GHz

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

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

Dimensions [Tip diameter: 2.5 mm

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

Model ELI

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

Shell

Thickness 2£02mm

Filling Volume|Approx. 30 liters

Dimensions |Major axis: 600 mm
Minor axis: 400 mm

DEVICE HOLDER

Construction

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

Device Holder

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

The microwave circuit arrangement for system verification is sketched in Fig. b. The
daily system accuracy verification occurs within the flat section of the SAM phantom.
A SAR measurement was performed to see if the measured SAR was within +/- 10%
from the target SAR values. These tests were done at 2450/5200/5300/5600/5800
MHz. The tests were conducted on the same days as the measurement of the DUT.
The obtained results from the system accuracy verification are displayed in the table 1
(SAR values are normalized to 1W forward power delivered to the dipole). During the
tests, he liquid depth above the ear reference points was = 15 cm + 5 mm (frequency
<3 GHz) or 210 cm = 5 mm (frequency > 3 G Hz) in all the cases. It is seen that the
system is operating within its specification, as the results are within acceptable
tolerance of the reference values.

z ¥
Spacer o X

o e e 3D Probe positioner
|/ s \'l \\
e “._Field probe
\; . /" S~ Fatphantom
\a& .fx/ | ;# J
Dipole
Di 4
Amp ir. coupler
Signal | =
genera.tor‘=|= e

Fig. b The block diagram of system verification
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Measured
Validation SN Frequency 1\éVATRa_\:get MSe :;l_];ed SAR-1g Deviation Measured
Kit (MHz) W 9)‘ Wi Q)J normalizedto| (%) Date
9 9 1 1w (mwig)
D2450Vv2 727 2450 | Body 50.6 12.7 50.8 0.40% Jul. 13, 2017
5200 | Body 72.8 7.33 73.3 0.69% Jul. 15, 2017
D5GHzv2 | 1023 5300 | Body 76.1 7.63 76.3 0.26% Jul. 15, 2017
5600 | Body 79.6 7.9 79 -0.75% Jul. 16, 2017
5800 | Body 75.9 7.61 76.1 0.26% Jul. 16, 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.

Target Measured
Tissue | Measurement Measured Dielectric Targgt. Dielectric Measurefj o o
Type Date Frequency Sy Conductivity, g Conductivity, | % dev er | % dev o
(MHz) e o (S/m) e o (S/m)
2402 52.764 1.904 50.998 1.909 3.35% | -0.26%
2412 52.751 1.914 50.967 1.919 3.38% | -0.28%
2437 52.717 1.938 50.893 1.944 3.46% | -0.33%
Jul. 13,2017 2441 52.712 1.941 50.881 1.948 3.47% | -0.34%
2450 52.700 1.950 50.854 1.957 3.50% | -0.36%
2462 52.685 1.967 50.818 1.969 3.54% | -0.10%
2480 52.662 1.993 50.765 1.986 3.60% 0.33%
5180 49.041 5.276 50.319 5.042 -2.61% | 4.43%
5200 49.014 5.299 50.278 5.078 -2.58% | 4.18%
5220 48.987 5.323 50.239 5.114 -2.56% | 3.92%
Body | Jul. 15,2017 5240 48.960 5.346 50.197 5.150 -2.53% | 3.67%
5260 48.933 5.369 50.159 5.186 -251% | 3.41%
5280 48.906 5.393 50.116 5.222 -2.47% | 3.17%
5300 48.879 5.416 50.075 5.258 -2.45% | 2.92%
5320 48.851 5.439 50.039 5.294 -2.43% | 2.67%
5500 48.607 5.650 49.674 5.618 -219% | 0.56%
5600 48.471 5.766 49.471 5.799 -2.06% | -0.56%
5700 48.336 5.883 49.279 5.978 -1.95% | -1.61%
Jul. 16,2017 5745 48.275 5.936 49.183 6.059 -1.88% [ -2.08%
5785 48.220 5.982 49.102 6.131 -1.83% | -2.48%
5800 48.200 6.000 49.075 6.158 -1.82% | -2.63%
5825 48.166 6.029 49.024 6.203 -1.78% | -2.88%

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

Ingredient
Frequency Total
Mode Preventol
(MHz) DGMBE | Water Salt S Cellulose| Sugar | amount
2450 Body | 301.7ml | 698.3ml — — - - 1.0L(Kg)

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.

sar=Z|ef =c 2L
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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1.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.

2.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.

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

4. 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:
1.The setup must enable accurate determination of the incident power.
2.The accuracy of the calculated field strength will depend on the
assessment of the dielectric parameters of the liquid.
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3.Due to the small wavelength in liquids with high permittivity, even small
setups might be above the resonant cutoff frequencies. The field
distribution in the setup must be carefully checked for conformity with the
theoretical field distribution.
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1.12 Test Standards and Limits

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

based generally on criteria published by the American National Standards

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

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

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

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

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

National Council on Radiation Protection and Measurements (NCRP) in

“Biological Effects and Exposure Criteria for Radio frequency Electromagnetic

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

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

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

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

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

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

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

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

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

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

sl Controlled Environment
Human Exposure Environment Oceupational
General Population P
Spatial Peak SAR
(Brain) 1.60 W/kg 8.00 W/kg
Spatial Average SAR
(Whole Bodly) 0.08 W/kg 0.40 W/kg
Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 Wkg 20.00 Wikg

Table 4. RF exposure limits

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

individuals who have no knowledge or control of their potential exposure.

2. Controlled environments are defined as locations where there is potential exposure of
individuals who have knowledge of their potential exposure and can exercise control
over their exposure.
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2. Summary of Results
WLAN Main Antenna
- Distance Freq. Max. Rated Avg. [ Measured |peeesd R e
Antenna Mode Position (mm) CH (MHz) Power + Max. [ Avg. Power [ Scaling (W/kg) 0
Tolerance (dBm)|  (dBm) Measured | Reported
Back sdie 0 2437 17.5 17.31 104.47% 0.106 0.111 -
WLAN802.11 b Top side 0 2437 17.5 17.31 104.47% 0.104 0.109 -
Right side 0 2437 17.5 17.31 104.47% 0.344 0.359 43
Back sdie 0 39 2441 55 5.15 108.39% 0.012 0.013 -
Bluetooth (8DPSK) Top side 0 39 2441 55 5.15 108.39% 0.011 0.012 -
Right side 0 39 2441 55 5.15 108.39% 0.024 0.026 44
Back sdie 0 40 5200 13 12.60 109.65% 0.069 0.076 -
WLAN802.11 a 5.2G Top side 0 40 5200 13 12.60 109.65% 0.085 0.093 -
Main Right side 0 40 5200 13 12.60 109.65% 0.139 0.152 45
Back sdie 0 52 5260 13 12.65 108.39% 0.062 0.067 -
WLAN802.11 a 5.3G Top side 0 52 5260 13 12.65 108.39% 0.081 0.088 -
Right side 0 52 5260 13 12.65 108.39% 0.134 0.145 46
Back sdie 0 120 5600 13 12.65 108.39% 0.055 0.060 -
WLAN802.11 a 5.6G Top side 0 120 5600 13 12.65 108.39% 0.081 0.088 -
Right side 0 120 5600 13 12.65 108.39% 0.186 0.202 47
Back sdie 0 165 5825 13 12.63 108.89% 0.063 0.069 -
WLAN802.11 a 5.8G Top side 0 165 5825 13 12.63 108.89% 0.084 0.091 -
Right side 0 165 5825 13 12.63 108.89% 0.264 0.287 48
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WLAN Aux Antenna
- Distance Freq. Max. Rated Avg. | Measured . Averaged SAR over 1g Plot
Antenna Mode Position (mm) CH (MHz2) Power + Max. | Avg. Power | Scaling (W/kg) P
Tolerance (dBm)|  (dBm) Measured | Reported

Back sdie 0 6 2437 17.5 17.15 108.39% 0.120 0.130 -
Top side 0 1 2412 17.5 17.01 111.94% 0.958 1.072 49

WLAN802.11 b Top side* 0 1 2412 17.5 17.01 111.94% 0.956 1.070 -

Top side 0 6 2437 17.5 17.15 108.39% 0.936 1.015 -

Left side 0 6 2437 17.5 17.15 108.39% 0.126 0.137 -

Back sdie 0 0 2402 5.5 4.62 122.46% 0.034 0.042 -

Bluetooth (8DPSK) Top side 0 0 2402 55 4.62 122.46% 0.094 0.115 50

Left side 0 0 2402 5.5 4.62 122.46% 0.011 0.013 -

Back sdie 0 36 5180 13 12.96 100.93% 0.099 0.100 -

Aux WLAN802.11 2 5.2G Top side 0 36 5180 13 12.96 100.93% 0.281 0.284 51
Left side 0 36 5180 13 12.96 100.93% 0.099 0.100 -

Back sdie 0 52 5260 13 12.93 101.62% 0.149 0.151 -

WLAN802.11 a 5.3G Top side 0 52 5260 13 12.93 101.62% 0.287 0.292 52

Left side 0 52 5260 13 12.93 101.62% 0.109 0.111 -

Back sdie 0 120 5600 13 12.95 101.16% 0.171 0.173 -

WLANB802.11 a 5.6G Top side 0 120 | 5600 13 12.95 101.16% 0.310 0.314 53

Left side 0 120 5600 13 12.95 101.16% 0.071 0.072 -

Back sdie 0 165 | 5825 13 12.95 101.16% 0.194 0.196 -
WLANB802.11 a 5.8G Top side 0 165 | 5825 13 12.95 101.16% 0.229 0.232 54

Left side 0 165 5825 13 12.95 101.16% 0.038 0.038 -

* - repeated at the highest SAR measurement according to the KDB 865664 D01
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3. Simultaneous Transmission Analysis
Simultaneous Transmission Scenarios:

Simultaneous Transmit Configurations Body
2.4/5GHz WLAN Aux + BT Main Yes
2.4/5GHz WLAN Main + BT Aux Yes
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3.1 Estimated SAR calculation

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

Mact. tune up poveer (mW) + F(GHz)

Cethmated SAR = »
i Min. test separation distance (mm) 7.5

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

Mode Antenna Position Dl(sr:]a::)c © Estimated SAR
WLAN 2.4G/5G/BT Main Left > 50 0.4 (19)
WLAN 2.4G/5G/BT Aux Right > 50 0.4 (19)

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)71.5/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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i
2.4GHz WLAN Main + BT Aux
Distanc Max.
No. Conditions Position e WLAN BT SAR Sum SPLSR
(mm) Main
Back side 0 0.111 0.042 0.15 ZSAR<1 6,
Not required
. 2SAR<1.6,
, |24 GHz WLAN Main Top side 0 0-109 0115 022 | Not required
BT A
" W Left side 0 0.400 0.013 0.41 ZSAR<1.'6’
Not required
Right side 0 0.359 0.400 0.76 ZSAR<1.'6’
Not required
5GHz WLAN Main + BT Aux
Distanc Max.
No. Conditions Position e WLAN BT SAR Sum SPLSR
(mm) Main
Back side 0 0.076 0.042 0.12 2SAR<1.6,
Not required
. >SAR<1.6
T . 11 .21 e
, | 5 GHz WLAN Main op side 0 0.093 | 0115 0 Not required
BT Aux
* Left side 0 0400 | 0013 | o041 | ZSAR<1E
Not required
Right side 0 0.287 0.400 0.69 ZSAR<1. 6,
Not required
2.4GHz WLAN Aux + BT Main
Distanc Max
No. Conditions Position e WLAN Aux BT SAR Sum SPLSR
(mm)
Back side 0 0.130 0.013 0.14 ZSAR<1.'6’
Not required
. >SAR<1.6,
5 2 4 GHz WLAN Aux Top side 0 1.072 0.012 1.08 Not required
BT Main
* Left side 0 0137 | 0.400 0.54 | ZSAR<IS,
Not required
Right side 0 0.400 0.026 0.43 ZSAR<1.6,

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.
FR2ER1E R L*ﬁéf’,ﬁ%‘l['E%Tiliﬂn::‘ﬁi/’rifﬁﬂfﬁ’@ ’ [ﬁJEﬁL%iﬁ#@W?’WO‘« ° 4*-%%}7#%’:’; £ FJ?EFI?’P' > T\P'ﬁﬂi}} 7
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at




SGES

Report No. : E5/2017/60031

Page: 41 of 101
5GHz WLAN Aux + BT Main
Distanc Max
No. Conditions Position e WLAN Aux BT SAR Sum SPLSR
(mm)
Back side 0 0.196 0.013 0.21 ZSAR<1.'6’
Not required
. >SAR<1.6,
. 5 GHz WLAN Aux Top side 0 0.284 0.012 0.30 Not required
BT Main

¥ ' Left side 0 0411 | 0.400 051 | ZSAR<1SE,
Not required
Right side 0 0.400 | 0.026 043 | ZSAR<1S6,

Not required
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4. Instruments List

. Serial Date of last | Date of next

Manufacturer Device Type number calibration | calibration
SPEAG Dos'mgtrg‘éf'ﬁe'd EX3DV4 3938  |Nov.25,2016|Nov.24,2017
Dipole D5GHzV2| 1023  [Jan.20,2017|Jan.19,2018
SPEAG | Dataacquision | pap, 1336 |Nov.22,2016|Nov.21,2017

Electronics

DASY 52 Calibration | Calibration

SPEAG Software Vv52.8.8 N/A not required | not required
SPEAG Phantom ELI N/A Callbrat]on Callbratllon
not required | not required

Agilent Network Analyzer | ES071C |MY46107530|Jan.20,2017|Jan.19,2018

. Dielectric Calibration | Calibration
Agilent Probe Kit 85070E  |MY44300677 not required | not required
Agilent D“a'(;ggglce“ro“a' 772D |MY52180142 Apr.13,2017 | Apr.12,2018

, RF Signal
Agilent Generator N5181A |[MY50144143|Mar.01,2017|Feb.28,2018
Agilent Power Meter E4417A [MY52240003|0Oct.17,2016|0Oct. 16,2017
MY52200003|Oct.17,2016|Oct.16,2017
Agilent Power Sensor E9301H

MY52200004|Oct.17,2016 |Oct.16,2017
TECPEL |Digital thermometerfDTM-303A| TP130077 (Mar.17,2017{Mar.16,2018
LKM Temperature Probe| DTM-3000 [EC14010603|Mar.20,2017|Mar.19,2018
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5. Measurements

Date: 2017/7/13
WLAN 802.11b_Body_Right side_CH 6_0mm_Main
Communication System: WLAN 2.4G; Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; 0 = 1.944 S/m; €, = 50.893; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.7°C; Liquid temperature: 21.9°C

DASY5 Configuration:
e Probe: EX3DV4 - SN3938; ConvF(7.4, 7.4, 7.4); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
o Phantom: Body
DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x131x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.526 W/kg

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

Reference Value = 11.84 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.679 W/kg

SAR(1 g) = 0.344 W/kg; SAR(10 g) = 0.163 W/kg

Maximum value of SAR (measured) = 0.512 W/kg

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

Reference Value = 11.84 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.653 W/kg

SAR(1 g) = 0.326 W/kg; SAR(10 g) = 0.153 W/kg

Maximum value of SAR (measured) = 0.492 W/kg

-4.06
-8.12
1217
-16.23
-20.29

0 dB = 0.492 Wikg = -3.08 dBW/kg
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Date: 2017/7/13
Bluetooth (8DPSK)_ Body Right side_CH 39_0mm_Main
Communication System: Bluetooth; Frequency: 2441 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2441 MHz; o = 1.948 S/m; €, = 50.881; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.7°C; Liquid temperature: 21.9°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(7.4, 7.4, 7.4); Calibrated: 2016/11/25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x141x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.0349 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 2.034 V/m; Power Drift = 0.11 dB
Peak SAR (extrapolated) = 0.0430 W/kg
SAR(1 g) = 0.024 W/kg; SAR(10 g) = 0.013 W/kg
Maximum value of SAR (measured) = 0.0333 W/kg
dB

-2.11
-4.21
-b.32
-8.42
-10.53

0 dB = 0.0333 W/kg = -14.78 dBW/kg
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Date: 2017/7/15
WLAN 802.11a 5.2G_Body_Right side_CH 40_Omm_Main
Communication System: WLAN 5G; Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 5.078 S/m; €, = 50.278; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 21.7°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x171x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.253 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.755 V/m; Power Drift = 0.18 dB
Peak SAR (extrapolated) = 0.566 W/kg
SAR(1 g) = 0.139 W/kg; SAR(10 g) = 0.060 W/kg
Maximum value of SAR (measured) = 0.254 W/kg
dB

-2.70
-5.40
-8.09
-10.79
-13.49

0 dB = 0.254 W/kg = -5.94 dBW/kg
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WLAN 802.11a 5.3G_Body_Right side_CH 52_0mm_Main
Communication System: WLAN 5G; Frequency: 5260 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5260 MHz; o = 5.186 S/m; €, = 50.159; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.3°C; Liquid temperature: 21.8°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x171x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.248 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.732 V/m; Power Drift = -0.19 dB
Peak SAR (extrapolated) = 0.435 W/kg
SAR(1 g) = 0.134 W/kg; SAR(10 g) = 0.059 W/kg
Maximum value of SAR (measured) = 0.243 W/kg
dB

-3.97
-7.94
-11.:
-15.88
-19.85

0 dB = 0.243 W/kg = -6.14 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11a 5.6G_Body_Right side_CH 120_0mm_Main
Communication System: WLAN 5G; Frequency: 5600 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; o = 5.799 S/m; €, = 49.471; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.5°C; Liquid temperature: 21.9°C

DASY5 Configuration:
e Probe: EX3DV4 - SN3938; ConvF(3.83, 3.83, 3.83); Calibrated: 2016/11/25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x171x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.371 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.714 V/m; Power Drift = 0.11 dB
Peak SAR (extrapolated) = 0.870 W/kg
SAR(1 g) = 0.186 W/kg; SAR(10 g) = 0.069 W/kg
Maximum value of SAR (measured) = 0.381 W/kg
dB

-3.27
-6.53
-9.80
-13.06
-16.33

0 dB = 0.381 W/kg = -4.19 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 5.8G_Body_Right side_CH 165_0mm_Main
Communication System: WLAN 5G; Frequency: 5825 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5825 MHz; o = 6.203 S/m; €, = 49.024; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.8°C; Liquid temperature: 21.2°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.02, 4.02, 4.02); Calibrated: 2016/11/25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x171x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.532 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.788 V/m; Power Drift = 0.16 dB
Peak SAR (extrapolated) = 1.26 W/kg
SAR(1 g) = 0.264 W/kg; SAR(10 g) = 0.094 W/kg
Maximum value of SAR (measured) = 0.535 W/kg
dB

-3.46
-6.92
-10.38
-13.84
-17.30

0 dB = 0.535 W/kg = -2.72 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11b_Body Top side_CH 1_O0mm_Aux
Communication System: WLAN 2.4G; Frequency: 2412 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2412 MHz; 6 = 1.919 S/m; &, = 50.967; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.7°C; Liquid temperature: 21.9°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(7.4, 7.4, 7.4); Calibrated: 2016/11/25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x101x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 1.61 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 4.507 V/m; Power Drift = -0.13 dB
Peak SAR (extrapolated) = 1.99 W/kg
SAR(1 g) = 0.958 W/kg; SAR(10 g) = 0.414 W/kg
Maximum value of SAR (measured) = 1.48 W/kg
dB

-4.5h9
-9.18
-13.78
-18.37
-22.96

0 dB = 1.48 W/kg = 1.69 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 (8DPSK) Body Top side_CH 0_O0mm_Aux
Communication System: Bluetooth; Frequency: 2402 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2402 MHz; o = 1.909 S/m; €, = 50.998; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.7°C; Liquid temperature: 21.9°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(7.4, 7.4, 7.4); Calibrated: 2016/11/25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x101x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.152 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 1.667 V/m; Power Drift = 0.16 dB
Peak SAR (extrapolated) = 0.204 W/kg
SAR(1 g) = 0.094 W/kg; SAR(10 g) = 0.041 W/kg
Maximum value of SAR (measured) = 0.146 W/kg
dB

-3.28
-6.57
-9.85
-13.14
-16.42

0 dB = 0.146 W/kg = -8.36 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11a 5.2G_Body_Top side_CH 36_0mm_Aux
Communication System: WLAN 5G; Frequency: 5180 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5180 MHz; o = 5.042 S/m; €, = 50.319; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 21.7°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.545 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.809 V/m; Power Drift = 0.18 dB
Peak SAR (extrapolated) = 1.14 W/kg
SAR(1 g) = 0.281 W/kg; SAR(10 g) = 0.097 W/kg
Maximum value of SAR (measured) = 0.567 W/kg
dB

-4.24
-8.45
-12.73
-16.97
-21.21

0 dB = 0.567 W/kg = -2.47 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11a 5.3G_Body_Top side_CH 52_0mm_Aux
Communication System: WLAN 5G; Frequency: 5260 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5260 MHz; o = 5.186 S/m; €, = 50.159; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.3°C; Liquid temperature: 21.8°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.41, 4.41, 4.41); Calibrated: 2016/11/25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.575 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.995 V/m; Power Drift = 0.18 dB
Peak SAR (extrapolated) = 1.16 W/kg
SAR(1 g) = 0.287 W/kg; SAR(10 g) = 0.097 W/kg
Maximum value of SAR (measured) = 0.571 W/kg
dB

-3.7b
-1.52
-11.27
-15.03
-18.79

0 dB = 0.571 W/kg = -2.43 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11a 5.6G_Body_Top side_CH 120_0mm_Aux
Communication System: WLAN 5G; Frequency: 5600 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; o = 5.799 S/m; €, = 49.471; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.5°C; Liquid temperature: 21.9°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(3.83, 3.83, 3.83); Calibrated: 2016/11/25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.655 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.486 V/m; Power Drift = -0.16 dB
Peak SAR (extrapolated) = 1.31 W/kg
SAR(1 g) = 0.310 W/kg; SAR(10 g) = 0.104 W/kg
Maximum value of SAR (measured) = 0.631 W/kg
dB

-3.70
-7.40
-11.10
-14.80
-18.50

0 dB = 0.631 W/kg = -2.00 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN 802.11a 5.8G_Body_Top side_CH 165_0mm_Aux
Communication System: WLAN 5G; Frequency: 5825 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5825 MHz; o = 6.203 S/m; €, = 49.024; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.8°C; Liquid temperature: 21.2°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(4.02, 4.02, 4.02); Calibrated: 2016/11/25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.520 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.123 V/m; Power Drift = 0.16 dB
Peak SAR (extrapolated) = 0.909 W/kg
SAR(1 g) = 0.229 W/kg; SAR(10 g) = 0.078 W/kg
Maximum value of SAR (measured) = 0.491 W/kg
dB

-4.11
-8.22
-12.32
-16.43
-20.54

0 dB = 0.491 W/kg = -3.09 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FR2ER1E R l'ﬁﬁ#f}ﬁ%‘i [E SRR *ifﬁ[,’x Fif [ﬁJEﬁl’*’Fifﬁ#xiEJ w’ﬁ'?’@o‘« ° ¢ﬁ§f’,%%’:§ £ ﬂl?iyi'ln;"’ﬁ' » T ﬁfl'ﬁ 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. : E5/2017/60031
Page: 55 of 101

6. SAR System Performance Verification

Date: 2017/7/13
Dipole 2450 MHz_SN:727
Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; 0 = 1.957 S/m; €, = 50.854; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.7°C; Liquid temperature: 21.9°C

DASY5 Configuration:

e Probe: EX3DV4 - SN3938; ConvF(7.4, 7.4, 7.4); Calibrated: 2016/11/25;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

o Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (61x131x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 20.6 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 98.39 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 26.9 W/kg
SAR(1 g) =12.7 W/kg; SAR(10 g) = 5.97 W/kg
Maximum value of SAR (measured) = 19.6 W/kg
dB

-4.60
-9.19
-13.79
-18.38
-22.98

0dB =19.6 W/kg = 12.92 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 5200MHz_SN:1023
Communication System: CW; Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; ¢ = 5.078 S/m; ¢, = 50.278; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 21.7°C

DASY5 Configuration:

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

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

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

« Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x81x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 15.3 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 56.47 V/m; Power Drift = -0.14 dB
Peak SAR (extrapolated) = 29.8 W/kg
SAR(1 g) =7.33 W/kg; SAR(10 g) = 2.07 W/kg
Maximum value of SAR (measured) = 15.4 W/kg
dB

-f.72

-15.45
=237
-30.90
-38.62

0 dB = 15.4 W/kg = 11.88 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Dipole 5300MHz_SN:1023
Communication System: CW; Frequency: 5300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; ¢ = 5.258 S/m; ¢, = 50.075; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.3°C; Liquid temperature: 21.8°C

DASY5 Configuration:

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

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

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

« Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x81x1): 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 = 58.82 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 32.4 W/kg
SAR(1 g) =7.63 W/kg; SAR(10 g) = 2.14 W/kg
Maximum value of SAR (measured) = 16.4 W/kg
dB

-8.51

-17.02
-2h.53
-34.04
-42.5h45

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

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/7/16
Dipole 5600MHz_SN:1023
Communication System: CW; Frequency: 5600 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; ¢ = 5.799 S/m; ¢, = 49.471; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.5°C; Liquid temperature: 21.9°C

DASY5 Configuration:

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

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

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

« Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x81x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 17.2 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 59.31 V/m; Power Drift = 0.06 dB
Peak SAR (extrapolated) = 34.7 W/kg
SAR(1 g) =7.9 WKkg; SAR(10 g) = 2.2 W/kg
Maximum value of SAR (measured) = 17.1 W/kg
dB

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

0dB = 17.1 W/kg = 12.34 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/7/16
Dipole 5800MHz_SN:1023
Communication System: CW; Frequency: 5800 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5800 MHz; ¢ = 6.158 S/m; ¢, = 49.075; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.8°C; Liquid temperature: 21.2°C

DASY5 Configuration:

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

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

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

« Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x81x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 16.5 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 56.64 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 34.7 W/kg
SAR(1 g) =7.61 W/kg; SAR(10 g) = 2.09 W/kg
Maximum value of SAR (measured) = 16.4 W/kg
dB

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

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

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

Calibration Laboratory of S Schweizerischer Kalibriardiens!

Schmid & Partner c Service siilsse détalonnage
Engineering AG Seryizio svizzero dl tarature
feughaussirasse 43, 8004 Zurich; Switoerland 5 Swiss Calibration Service
Agcredited by Tha Swiss Accreditation Servica [SA5) Acereditation Mo,: SCS 0108
The Swisa Accreditation Service is one of the signatories to the EA
ol Far the r gnilion of calibration cedificates
ciiert  SGS - TW (Auden) Cestificate Ho: DAE4-1336_Novi16

[CALIBRATION CERTIFICATE

| objser DAE4 - S0/ 000 D04 BM - SN: 1336

Calibrailon procedune(s) QA CAL-DB.v28
Calibration procedure for the data acquisition electronics (DAE)

Casbralion date: November 22, 2016

This calibration cartficate decurméants 1ha traceability 1o nelenal standaes, which resiize the physical s of measuraments (S1)
Thix measurmrments and (he uncedainties with confidence probability are gven on the foliowng pages and ara nan ol e cermilioats

Al calibrations have been copducted in the closed lbomiory Ity esvironment temperature (22 = 3°C and humidity < 0%,

| Calibration Equipment Used (METE erllioal for caliheaiion)

Primary Standands | ID# Cal Dite {Cenifirae Mo _ Bohedmed Callbration
Kelirley Multimetes Typa 2007 | SN GETO2TE 08-Sep-18 (No 18065) Sep-7
Secondary Standands | ion Chack Date (in housa) Seheduled Check
Aute DAE Calibration Linil SE U'WS3 053 AA 1001 05-Jan-16 (in house check) I hose check: Jan-17
Gaitvaor Box V21 SE UMS 00 &4 1002 0F-Jan-18 [in house check) I house check: Jan-17

Nenme Fumction Signature
Coalibrated by Adelan tsahring Technician /f % |
Approved by Fin Bombhei Deputy Technio Manager . a(‘ [ L

i ,UI ,LU-,Ll {

lssued: Novermnber 22, 2015

This ealibmation centfizete shall not be reproduced sxcapt in ful withaut wirliten aporoval of tha labcra!n_r_!

Certificate No: DAE4-1338_Neovld Paga 10l 5

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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Calibration Laboratory of
Schmid & Partner
Engineering AG

Sehwelzerischer Kalibriordlanst
Service sulsse o' @=ionnage
Bervizin svizzeo i taratura

feughsussirasse 43, BOOA Zurlch, Switzeriand Swiss Callbration Servies
Acrrediad by ihe Swiss Aooredilaion Sevice (SAS) Acereditntion Ne.: SCS 0108
The Ewisa Accreditation Sarvice i one of the signatosics to fhe EA

M A for the rac (! of 1 el

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X o the robot
coordinate system,

Methods Applied and Interpretation of Parameters
= DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated Instrument traceable to national standards. The figure giver
corresponds to the lull scale range of the voltmeler in the respeclive range.

= Conpector angle: The angle of the connector is assessed measuring the angle
mechanically by a ool inserled. Uncerainty is nol required.

= The following parameters as documented in the Appendix contain technical information as a
rasult from the performance tast and raguira ne uncerainty.

» OC Voltage Measurement Linearty: Verification of the Linearity at +10% and -10% ol
the nominal calibraticn voliage. Influence of offset vollage is included in this
measuremant.

= Common mode sensitivity: Influance of a positive or negative common made voltage on
the differential measurement.

& Channel separation: Influence of a vollage on the neighbor channels not subject.to an
input voltage.

s AD Converter Values with inpuis shorted: Values on the intemal AD converiar
corresponding to zero input voltage

v Input Offset Measuremant, Outpul voliage and stafistical results over a large number of
zero voltage measurements.

* Input Cfset Current: Typical value for information; Maximum channel inpul offset
current, not considering the input resistance.

» [nput resistance: Typical value lor information: DAE input resistance at the connealor,
during intarnal auto-zeroing and during measurement,

s Low Battery Alarm Voltage: Typical value for infarmation. Below this voltage, a batiery
alarm signal Is generated.

«  Power consumption: Typical value for information. Supply currents in various operating
modeas.

Canilicate Mot DAES-1336_Nov1G Paga 2ol 5

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'%‘ ° iﬁéfﬁfﬁi 2 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. : E5/2017/60031
Page: 62 of 101

DC Voliage Measurement
AL - Converter Aesclifion nomirEl

High Range: 1L8E = apV . full rarge = -100..+300 mV
Low Range: ILEB = BinW full enge = <1... . +3mV
DASY messurament paramatarns: Auto Zero Time: 3 sse; Measuring ime: 2 sec
Calibration Factors X ¥ [ 2
High Range 403332 4 0,02% (lk=2) | 403,635 & 0.02% (k=2) | 403,121 = 0.02% (k=2)
Low Range 385216 4 1,.50% (k=2) | 3.86718 4 1.50% (k=2) | 380680 = 1.50% (k=2)

Connector Angle

E Connector Angle 1o ba usad In DASY systam 122.0%4 4.7 ]

Certlilesne Mo: DAES- 15368 _Novig Pape S of 5
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Page: 63 of
Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity
High Range Reading (V) | Difference (uv) Ervor (%)
Channel X + lnput 199995 .24 0.8 0,00
Channal X + Input 2000725 -0.04 -0.00
Channel X -~ Input -19999.81 1.38 -0.01
Channel ¥ + Input 153584.04 -1.88 -3.00
Channel ¥ + Input 20000.88 -0.82 0,00
Channel ¥ = Input -200102.84 .77 0.0
Channel Z + Input 199057 4 1.48 000
Channel Z + Input 18995 78 -1.62 -0.01
ChannelZ - Input -20003.24 219 0.01
Low Range Reading (V) Differencs (V) Error (o)
Chennel X + Input 2007187 D.BE 0.03
Channel X + Input 201.58 01 -0.08
Channel X - Input -188,27 0.04 -0.02
Channel ¥ + Input 2001.34 .04 0.00
Channal ¥ + Input 201.35 -058 -0.18
Channel ¥ = lnput 188,77 -0.62 0.3
Channel Z + Input 2001.30 010 0.01
Chainnel Z + Input 20072 -0.71 10,35
Channel Z - Input -199.12 1- -0.78 0,349
2. Common mode sensitivity
DASY messurement parameters. Auto Zarp Time: 3 sec: Measuring time: 3 se
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 523 3.80
- 200 -3.72 53
Channel ¥ 200 -4.23 373
-200 271 23
Channel £ 200 20.93 2138
- 200 -23.81 24 44
3, Channel separation
DASY measuremen| parameters; Aulo Zerm Timea: 3 seq; Measunng time: § 560 —
Input Voltage (mV) | Channel X (p\V) | Channel ¥ (V) Channel Z (V)
Channel X 200 - 547 =127
Channel Y 200 797 6.72
Channel £ 200 7.84 .86
Certificate Mo: DAE4-1338_Navi6 Page 4 ol 5

Unless otherwise stated the results shown in this test report refer only to the sample
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4. AD-Converier Values with inputs shorted
DASY messursement paramaters: Aulo Zero Time: 3 sac; Measuring tima: 3 sec

High Range (LSE) Low Range (LSE)
Channel X 15880 15881
Channel ¥ 15908 15597
Channel Z 15853 151748

5. Input Offset Measurement

DASY measuremant parameters: Auto Zero Time: 3 sec; Mersuring time: 3 sec

Ingut 10Ma

Average (V) | min. Difsst{aV) | max ofsaruyy | S ?::‘,"“"“
Channel X -0 .26 =107 n.av 0.39
Channal ¥ 0,232 -0.02 .62 0.34
Channel Z -0.97 -1.73 0.29 036

6. Input Offset Current
Mormine! npul circullry efiser current on all channels <2508

7. Input Resistance (Typical valugs for information)

Zeroing (kOhm) Measuring (MOhm)
Channel & 20 200
Channel ¥ 200 200
Channel £ 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +1a
Supply (- Vee) 7B
9. Power Consumption (Typical values for infarmation)
Typlcal values Switched off (mA) | Stand by (mA) | Transmittng (ma)
Supply (+ Vieg) +0.01 +6 “14
Supply (- Vee) -0 -8 4
Centificale No; DAE4-1338_NoulB Page Sof 5
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Calibration Laboratery of _{ﬂf{_‘_':"}p,_ S Sohwelzerischar Kaliarisrdianst
Schmid & Partner = o Service suisse fitalannage

Engineering AG g Servisko svizers di taraturs
Zeughausstrasun 43, G004 Zurich, Switeerand

Swilse Calibration Serice

P
Agcradited by the Swiss Accraditation Sanace (343)

Tha Swiks Accreditation Sarnce is one of the signatories fo the EA
Multilateral Agreemunt for the recognifion of calibration certificates

cient  SGS-TW (Auden)
[CALIBRATION CERTIFICATE

DBjsct 'EX3DV4 - SN:3938

Accreditation Moz SCS 0108

Centificaie o: EX3-3838_ Nov1§'

Cnallbeatian procsdure(s)

QA CAL-019, QA CAL-14.v4, QA CAL 235, QA CAL 2546
Calibration procedure for dosimetric E-field probes

Calibrafion delet

Mavember 25, 2016

| Thes caiiiralivg eerificate docuienis e iracesliity 1o national stendards, which reatze the physical inits of meastmsmenis (1)
Tha maasuraments and the uneemnintias Wt confidence prosaniity are givan on the followng pages and are par of the cefificze

&)l calibrations hisve been condutle i he closed labaistony ey emdmnman) Bmpamies (22 3G ane humsty = 704

Crlitratan Equipmem used (METE crilical for calibration)

| Primary Standarcs. o | Cal Disle (Certiticate Mo ) Scheduled Calivation
Piswiar metar NRP SH I04TTE 0E-Apr- 18 (Mo, 217-03288107288) Agr-17
_\PEA‘II sanstl NRF-291 SN: 100244 ﬂ-_ﬁ_-\ﬁE-‘IE (Mo, 247-02288) Apr1T
Power sensor MRP-261 SN 103245 06-Apr-16 (No, 217-02289) | Aeit
Reference 20 dB Allenuaio N B52TT (20) D5-Ape-16 (Ma 29 T-022435) Apr-17
Referepce Probe ESI0NE AN anid A-Dac-16 (No. ES3-80%7 Decl5) D16
OREL = &N BED 23-Dac-15 {Na. BAES-B60_Dec15] Dec-16
Becondary Slandards ] Chesck Data {in house) Scheduisd Check
Povier mater E44198 Sk GEAT2H3ETA 0B-Apt16 (i hotise sheck Jun-16) I house checke Jun-18
Prnir sensor E44134 BN WY 1458087 DE-Aar-16 | housa check Jun-16) I horuses chieck: Jun-16
Powar sensor 4471724 SN 000110210 Of-Agr-18 (in house chisck Ju-16) I howse check: w18
RF genefain HP BE485 5 LIS3842001700 Od-Auig-B3 (I howse chesk Jun-18) I s check, Jun-18
“Network Analyzar HF BTS3E | SN US37300585 1B-0¢1-07 {In hexse check Dal-16) I house chick: Oct-17
| Flame Fuiricsion tuqﬂalura -
Caibralid Uy Jeton Kastrals Laboealary Tachniolan q‘( P
Agirtausd by ‘featia Prsoyic Tenhmice! Manager

'?:”.rd.'éé

lssusd: November 28, 2010

Trils calibrafion cestifioate snal) noL e [SOronucea BYcept o 1L wimout wijlen approvs of the Imggtgr\«

Carfilicate No: EX3-2938_Noy 16 Fage 10111
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Calibration Laboratory of

4 5 & Rl
Schmid & Partner c Services suisus d'Etalonn sge
Englneering AG Servizio gvizzern dl Wralirn
Taughausstrasee 43, B Zurch, Switsarian e Swiss Cafieation Serviee
accredied by the Swiss Aemedjane) Sarace [SAS) Accraditation No; SCS 0108
The Swiss Accroditation Servite (5 ane of Tne signatarias fo the EA
Mudtiiateral Agreameni for the recognitlen ol cselibratlon certificates
Glossary:
TEL Visgu@ simulating liguid
NORMgw2 sengilivily in free space
CanvF sEnsllivity in TSL / NORMx y.©
DCP diode camprassion point
CF wost facler | Hduty_cycls) of he RF signal
AHCD modulatan dependent lingarization paramelers
Poterizaharn ip o ratation around probe Sxis
Polarization 4 & rotation around an @xis that s 0 e plane normal to probe axis (6t measuramenl canton,
1e, =0 is namyal to probe axis
Cannaclor Argle information used in DASY system to slign probe sensor X 1a ihe robot coordinate system

Callbration is Performed According to the Following Standards:

8} |IEEE St 15268-2013, "IEEE Recommendsd Fractics for Determining the Feak Spalial-Averagad Speciiic
Absorption Rate (SAR) In the Human Head from Wirsless Communiations Devices: Meastirermanl
Technkgués®, Jume 2013

by |EC 62208-1, "Procedurs 1o measune the Specific Absorplion Hate (SAR) for haond-held devioes sl i close
preimity to the ear (frequency range of 300 MHz 10 3 GHz)". Fetruary 2005

o) |EC 62200-2, "Procedure to determing the Specific Absorption Rate (SAR) for wireluss commurnicabon devices
used i slose proximity to the human bady (frequency range of 30 MHZ to B GHz)', Marah 2010

d} KDB BE5664, ‘SAR Measurement Requiremeanis or 100 MHz to 6§ GHz"

Methods Applled and Interpretation of Parameters:

«  NORMyy.z: Assessed for E-fald potarization 8 = 00 (f < 400 MHz in TEM-cell; 1 = 1800 MHz* R22 wavegide).
MORMs,y,2 are only intermediate vahies, |.&._ the uncansintiss of NORMz.y,z doas not afiect the E-fleld
uncerainty inside TSL (swe below ConvF)

+  NORM(TIxy.2 = NORMxy.z * freguancy fesponse (see Fraguency Response Chanl: This linearizaticn is
implementad in DAS'T4 software verslans later than 4.2, The uncartainly of the frequency response is incllided
in the statad uncertainty of ConvF

»  DCPxy,z DCF ae numerical Insarization paramelers assessen based on the data of power swesp with CW
signal (ne uncertainty requifed). DCP does nat depand on fequency nor mediz.

«  PAR PAR is the Peak fo Averaye Ratio hat |s not calibrated but determined besed on the sianal
characteristics

o Awyz Bay,z Cxy.z Dxyz VRxy.z A B C, Dare numerical ingarzalion parameters assessed based on
thi deta af power sween for speciiic modulation signal. The parameters do nol depend on fregquency nor
media, Vi (s tha maximum ealibrstion range expressed in RMS voltage scross the diode

&« Convl and Baundary Effect Parameiers: Assessad |n flal phantom using E-field (or Temperatine Transfar
Standard for [ < BOD MHz) and (nslde waveguide using enalylical field distributions based on power
megsurements for | = B00 MHz. The same salups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertalnty values ars glven, These paramelers are
usad i DASY4 software Lo improve probe acouracy closa o the baundary. The sensitlvily in TBL comresponds
to NORM, p 2 * DanvF whersby the uncertainly comesponds 1o that given for ConvE. A frequency dependent
ConvFis used it DASY version 4,4 and mghet which allows extending the validity from + &0 MHz to 2100
MHE

o Spherical lsotropy (30 devishon from lsofropy)- in @ fleld of low gradients realized using a fiat phantom
exposed by & palch antenna.

v Sansor Offass; The sansor offset gorresponds 1o thie offset of virual measurement senter from e probe Tip
{on probe axis). No tolerance required,

s Connecior Angler The angle is ussessed using the information gained by determiting the NORMY (no
unceraimnty requlred).

Canficate No: EX3-3838_Nov1a Pange 2 of 11
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EX30ONA — SMN383E Wossrbiar 26, 2016

Probe EX3DV4

SN:3938

Manufactured:  May 2, 2013
Calibrated: November 25, 2016

Calibrated for DASY/EASY Systems

{Nirta: non-compatible with DASY2 systeml)

Cerifcate Mo: EX3-3938_Nay16 Page 3 al 11
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EX30M4- SN:3958 Nowember 25, 2016

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

Basic Calibration Parameters

Sensar & I ~Bensor ¥ T SensorZ | Unc [k=2)
Morm (pNIIm YT 0.51 | 057 i 033 101 % |
DCP (my]” 100.5 | 1013 i 104.0 |
Modulation Calibration Parameters ~
[un Communication System Name A 8. [ /€ [+ VR Une"
dB BV d8 mv | (k=2)
a N i 0.0 00 1.0 000 | 1402 | +22%
i G Y 0o | ap 1.0 1297
| z 0.0 0.0 10 46D

The reported uncertainty of measurement is stated as (he standard uncertainty of measurement
multiplied by the caverage faclar k=2, which for a normal distribution corresponds to & coverage
praobability of approximately 85%.

* The uncartairiies of Mom X.Y,2 do not afiect the E*-field uncenainty (neids TSL (see Pages 5 and )
* fumarical Eneaneallon parameter. uncertainty nol fequired,
" Uncertamty s delemived wing the max. deviation ko ear responss soplying restangur dsinbuiln and = axpressad for the squae ol lhe

figic] yahas:

Certificate No; EX3-3938 Novih Fane 4 of 11
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EXIDV4- SMI3gse MNovember 25, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative _ | Conductivity Dopth® [ Unc

§(MHz)® | Parmittivity " iSim)" ConwFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 | 41.0 0.89 10.14 10.14 10.14 0.61 | 080 £12.0%
|, B35 41.5 0.90 0.74 9.74 9.74 045 0.91 £12.0%
900 415 0.87 0.64 .64 964 0.51 0.80 +12.0%
1450 40.6 1.20 845 845 | 845 043 0.80 +12.0%
1750 A0.1 137 8.20 : 8.20 820 | 031 0.80 +120%
1900 40,0 1.40 815 B.15 815 | D38 .80 +12.0%
2000 40.0 1.40 806 B.06 8.06 035 0.80 +12.0%
2300 30.6 1.67 7.74 7.74 T4 0.25 .80 +12.0 %
2450 382 1.80 7.36 7.36 JAE | 033 0,82 +12.0 %
2600 390 1.96 7.00 7.0 7.08 0.44 0.80 +12.0 %
5250 15.9 471 621 5.21 521 030 1.80 £131%
| sBO0 355 5.07 4,53 4,53 4,53 040 1.80 +13.1 %
| 5750 35.4 522 479 4.79 4.78 0.40 180 | £131%

© [requency valldity Bbows 300 MH2 of + 100 MHz only soplies for DASY w4 and highar (see Page 2), else § & resiiced o + 50 MHz. The
uncertanty s he KR5S of ihe CorvF uncertainty at calibenlion Mequency and tha uncertainty for the mdicated irequancy band Fraguenay vaddity
nelow 200 MHz & + 10, 25, 40, 50 and 70 MHz for Cony® assesem ents 21 30, 64, 128, 150 and 220 Mz respectively. Aturvs 5 GHz immquancy
valkddy can b axtendsd 1o £ 110 MHz

© Al frequencies pelow 3 GHz, the walidily of lissus parsmelars (& and i) can be ieaeed o= 0% 1 lquit compensation lormuls i= appiad o
maasLred SAR alies. A freguencies abova 3 GHz, fhe validdy of =sue paramaters (¢ and ) i festieied 10 + 5%, Tha uncarainty is e RSS of
Ihe ConvF uncerainty for indicated target FSSUR parim Skirs

7 pph e dateminad during calibralion. SPEAG warranlts thal Ine remaiiing Geyiabon dus to the boundary effec alies compenselan s
vy lexas than = 1% for fraguencies below 3 GHe and below 2 2% for frequencies batween 3-6 GHz a1 any detance lages ihan haf the probe fip
digmelar Horm the taunary

Cartificals Mo EX3-3938 Nov16 Page Gof 11
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EXI0N4- SN 3038 Howember 25, 2016

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

Calibration Parameter Determined in Body Tissue Simulating Maﬂi_a i

Ralative Conductivity Depth © Une
C1(MHZI® | Permittivity” {Sim) " | ComwF X | ConvFY | ConvEZ | Alpha® |  (mm) [k=2)
750, E5.5 0.86 951 | ®st | 851 | o038 | 003 | st20% |
835 552 0.8¢ 533 933 933 047 D80 | #120%
900 55,0 1005 923 022 923 | 035 | oge | s120% |
1450 54.0 1.30 8.18 B.18 8.18 0.39 0.80 +12.0%
1750 534 1,48 7.98 7.98 ] 0.43 0.81 +12.0 %
1800 53.3 152 | 7.7 1.77 77 027 108 | +120%
2000 533 1.52 7.83 7.63 7.63 040 0.80 £12.0 %
2300 524 A 756 | 7.8A 7.56 042 08B0 | £120%
2480 527 1.95 740 740 740 0.38 | 0.80 £120% |
2600 528 218 7.14 714 7.14 034 | 080 | #120% |
| 5250 459 6,36 4.41 4.41 441 040 1.90 4131 %
5600 48.5 577 | 283 3,83 3.83 0,50 190 | +139%
5750 433 584 4.02 4.02 .02 0.50 180 | £131% |

5 Fraquency walidity above 300 MHz of = 100 MHz only dpjaties far DASY wd.4 and highe ($ee Page 2), else (L is restincted vo @ 50 MHZ The
uncerainty is e RSS of the ConyF uncerainly i celibration (raguancy smed Ihn uncedenty for the (ndicatad frequency band. Frequency walidily
bl 300 MHZ 1= = 10, 25, 40, 50 snd 70 Wiz for CorvF assassmants ab 30, B4, 126, 150 and 220 MHz respeclively, Atawe 3 GHz lrequency
wirhdity cam Le exlentsd to = 110 Mee

¥ At frenuencies below 5 GH2, he validdy of bssus paranetens (¢ and o) can be rlaed loos 10% 1 igud compensation fornuls is agplied o
mimssLred SAR values. Al frequencies above 3 GHz, the validity of hssue paramelers |s and a) is restricted 1o 4 5%, The uncertanty s the RES ol
thm T uneerainly for mdicated fargel issue paramatars. ]

© Alpha/Depth are datermined dureg calbralion, SPEAS warranis (hal the remaming deviation due b i Biundary effecl afler curnpeniation &
hiays les han = 1% lor frequencies telovw 3 Sz and byow & 2% for frenuencas betwaen 56 GHe at any distance largar than half the prabe o
dizmeter from the boundany

Cerlificate Moo EX3-3038_Nov1E Fagja & af 11
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EX3DWd- EN-3038 Novernber 25, 2016

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

Frequency response (normalized)
=
T

06+
0,54
0
C e
Uncertainty of Frequency Respense of E-field: % 6.3% (k=2)
Cerificate Nao: EX3-3938_Nov1s Fage 7 of 11
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EX30V4— SN 3933 Nowvember 25, 2018

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM f=1800 MHz R22

1

3 i .
F= s i 5

Error [dE]

0 50 1o o
g Ral ["] .
| L
anﬂﬁluz mﬂ'ﬁlﬂa 2 Hz

Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)

Carlificale Mo: EX3-3038_MNovig

Page A of 11
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EX3DVA- SN:3938 Wovember 25, 2015

Dynamic Range f(SARead)
(TEM cell , fuyo= 1900 MHz)

Input Signal [u\]

b o ] -| ' L T
107 i0# 107 [ 10! 1
SAR [mWWiem3]

*]
nol compensated cempensated

1o 102 108
SAR [mW/emnd] -
Le | LY

not compansated anmpensales

Uncertainty of Linearity Assessment: & 0.6% (k=2)

Cortificate No: EX3-3938 Nov18 Page 9 of 11
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EXIDVv4- SN:3938 Movember 25, 2016

Conversion Factor Assessment

1= 835 MHz, WGLS R8 (H_conyF) f= 1900 MHz WGLS R22 (H_convF)
L] By ¥
1-
1. ". 3
\'l | '-4
i (a2 §_' S 4
3 . !
184
. it N
& L
" ',
¥ 3 E & kB ® B M 1w m o m & ® B @
& Imam] 2[mm
T aj 1} 5.
Al el e i
Deviation from Isotropy in Liquid
Error (i, 4), f =900 MHz
c
%
10 -08 -06 04 H2 00 02 04 0B D8 10
Uncertainty of Spherical Isotropy Assessmant: £ 2,6% (k=2)
Certificate No: EX3-3938_Novi1g Page 10 of 11
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EXIDV4- SH3938 Movamber 25, 2070

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

Other Probe Parameters

Sensor Arangement [ Trsngular |
[Connedtor Angle 1) % : =58
Wechanical Surface Detection Made 3 enabled
Opiical Suriace Detection Mode - disabled
Proba Qverall Langth = - 337 mm
Probe Body Dismeter — ' 10 mm
Tip Langth . 4 mm
Tip Diameter y Z5mm |
Probe Tip 1o Sensor & Callbraton Point T mm
Probe Tip to Sensar ¥ Calibraton Point : 1 mm
Prabe Tip to Sensor Z Calibration Pont 1 mm
Recommended Measuremeni Distance from Surface 1.4 mm
Carilficala No: EX3-0938_Nov16 Papge 11 of 11
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8. Uncertainty Budget

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

A c D e f g h=c*f/e i=c*g/e k
Source of Uncertainty Toleran_ce/ Probabilt Div Div Value |ci (19) ci (10g) Standar_d Standarld 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% B
Isotropy, 9.60%| R V3 1.732 1 1 5.54% 554%)|
Hemispherical

Modulation Response 2.40% R /3 1.732 1 1 1.40% 1.40% [
Boundary Effect 1.00%| R V3 1.732 1 1 0.58% 0.58%| «
Linearity 470%| 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% S
Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% S
Measurement drift 1.75%| R 3 1.732 1 1 1.01% 1.01%| =
(class A evaluat(qn)

?;s‘;mb'em condition - 3.00%| R 3 1.732 1 1 1.73% 1.73%
RF ambient conditions - 3.00%| R 3 1.732 1 1 1.73% 1.73%| o
reflections

Probe positioner 040%| R 3 1.732 1 1 0.23% 0.23%|
Mechanical restrictions

Probe Positioning with 290%| R V3 1.732 1 1 1.67% 1.67%|
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% o
Phantom and Setup

Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% )
Liquid permittivity 261%| N 1 1 0.64 0.43 1.67% 112%) M
(mea.)

Liquid Gonductivity 443% N 1 1 0.6 0.49 2.66% 217%| M
(mea.)

Combined standard RSS 12.13%|  11.96%
uncertainty

Expant uncertainty

(95% confidence 24.26% 23.92%

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

A c D e f g h=c*f/e i=c*g/e k
Source of Uncertainty Tolerange/ Frobabilit Div Div Value [ci (1g9) ci (109) Standa(d Standarld vi, or Veff
Uncertainty y uncertainty _|uncertainty
Measurement system
Probe calibration 6.00% N 1 1 1 1 6.00% 6.00% B
Isotropy , Axial 3.50% R v/ 3 1.732 1 1 2.02% 2.02% oo
Isotropy, o, o o
Hemispherical 9.60% R /3 1.732 1 1 5.54% 5.54% ©o
Modulation Response 2.40% R /3 1.732 1 1 1.40% 1.40% 00
Boundary Effect 1.00% R /3 1.732 1 1 0.58% 0.58% o0
Linearity 4.70% R /3 1.732 1 1 2.71% 2.71% o0
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% oo
Response time 0.80% R /3 1.732 1 1 0.46% 0.46% 00
Integration Time 2.60% R /3 1.732 1 1 1.50% 1.50% 00
Measurement drift 1.75%| R /3 1.732 1 1 1.01% 1.01%| oo
(class A evaluation)
E(';;mb'e”t condition - 3.00%| R /3 1.732 1 1 1.73% 1.73%| oo
RF ambient conditions - | 5 50| 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%| oo
Mechanical restrictions
Probe Positioning with 2.90%| R /3 1.732 1 1 1.67% 1.67%| oo
Irespect to phantom
Post-processing 1.00% R V3 1.732 1 1 0.58% 0.58% oo
Max SAR Eval 1.00% R /3 1.732 1 1 0.58% 0.58% oo
Test Sample related
Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| 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% oo
Phantom and Setup
Phantom Uncertainty 4.00% R /3 1.732 1 1 2.31% 2.31% o0
I(-rf:;d) permittivity 3.60% N 1 1 0.64 0.43 2.30% 155%| M
'(‘rf;‘;d)c°”d“°“‘”ty 0.36%| N 1 1 06| 049 0.22% 0.18%| M
Combined standard RSS 11.65%|  11.51%
uncertainty
Expant uncertainty o, o
(95% confidence 23.30% 23.03%

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

Schmnid & Partner Engineering AG 5 p e a q’

Zsughausstrasss 43, 8004 Zurch, Swatzerland
Fhone =41 44 245 5700, Fax +41 44 245 9775
info@speag corn, MU W Speagoem

Certificate of Conformity / First Article Inspection

ltem Owal Flat Phantom EL| 5.0
Type No QD OVA DD2 A
Senes No 1108 and higher
Manufacturer Untersee Composites
Knebelstragse 8, CH-8268 Mannenbach, Switzerand

Tests
Complste tests were made on the prototype units QD OVA 001 A, pre-series units QD OVA 001 B as
well as on some series units @D OVA 001 B. Some tests are made on all series units QD OVA 002 AL

Test Requirement Details Units tested
Shape Intemal dimensions, depth and | Bottom elliptical 600 x 400 Prototypes
sagging are com patible with mmi, Depth 1590 mm,
standards dimensicn compliant with [1]
for f = 375 MHz
Material thickness | Bottom: dimension compliant with all
2.0mm +/-0.2mm [3] for f = 800 MHz
Material rel. permittivity 2 — 5, rel. permitiivity 3.5 +/- 0.5 Material
parameters loss tangent = 005, atf=6 loss tangent = 0.05 samples
GHz
Material Compatibility with tissue Compatible with SPEAG Phantoms,
resistivity simulating liquids . liguids. ** Material
sample
Sagging Sagging of the flat section in within tolerance for filling Prototypes,
tolerance when filled with height up to 155 mm samples
tissue simulating liquid.

**  Mote: Compatibility restrictions apply certain liguid components mentioned in the standard,
containing e.g. DGBE, DGMHE or Triton X-100. Observe technical note on material compatibility.

Standards

[1] OET Bulletin 65, Supplement C, “Evaluating Compliance with FCC Guidelines for Human Exposure
o Radiofrequency Electromagnetic Fields®, Edition 01-01

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

[3]1 IEC 62209-1 ed1.0, "Human exposure to radio frequency fields from hand-held and body-mounted
wireless communication devices - Human models, instrumentation, and procedures - Part 1:
Procedure to determine the specific absorption rate {SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", 2005-02-18

4] IEC 52209-2 ed1.0, “Human exposure to radio frequency fields from hand-held and body-mounted
wireless communication devices - Human models, instrumentation, and procedures - Part 2:
Procedure to determine the specific absorption rate (SAR) for wireless communication devices used
in close proximity to the human bedy (frequency range of 30 MHz to § GHz)", 2010-03-30

Conformity

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

s peag
Date 25.7.2011 e TenEny ,:;y,m : :
Zough: 3, BOOG 2gich,
Signature / Stamp Pr'clg';:;ad- ﬂ?iﬁ?‘..n. efazr ;égﬁg

info @sprag Tam, hkptwine saeag.com

Doc Mo BB81-QDOVADDZA-A Page (%)
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10. System Validation from Original Equipment Supplier

Calibration Laboratory of

Schmid & Partner
Engineering AG

Fyughmussirsane 43, 0004 Funch Seitrerand

Accondind By Tha Byas Accmdiolion Serdcs (EAS)

Sciraninerisorer Kalibrise dicnal
Sorvioe susse dREonnAge
Ervins swizioera di tarsurs
Swing Catbration Serwce

Arcredietion Mo,y S5 0108

Thas Ewigs Aceredilalion Serdcs B o ol the signalcrias in tha EA

cliet  SGS -TW |Auden)

for the r

il af oM T

Gartticans te: D2450V2-727_Apr17

CALIBRATION CERTIFICATE |

[T

Gl brartion preoed ume| =)

Caibialion dala

Thig calbrailon carilicaio dosumeanis tha tiecannibby b nagonal shandeeds, shich realze the ofwiical wnks ol meosremans (5
TR FreaEarrssiis AiH T Unseaiding el conlidencs pionandbiy e gase oo s olosing agas and cie pan ol e cenmiican

Al cabbralons fave basn concucted in the chased inboestony tciity: srvsnonmend tempesstins (22 £ 370 amd femidity < 7

Cringien Faageman uied (MATE eaisal for caimssann)

D2450V2 - SN 727

QA CAL-05va
Calibration procedure for dipole waldation kits abowe 700 MHz

Agril 21, 2017

Errimary Slandarnds [[EY] Tad Dby | Corrféicnln B Bestepciubast Ciaifmnian
Pervecy Fedint MAP SH 10477 O g T (Mo 2 TAE2S2 10223 Apraig
Py seenr NAF-281 1B (1A=t 2] A1 F (b 3 PSS ) Apr-18
Povees sensor NAP-Z81 BN 1maas O-Ape1 P (R e ) Apr-18
Relamnss M 08 ABaniinlo’ SN: HIEE (21} OF-&pr-1 7 {Ha. ZIT-02528) Apr-18
| Type-H nrmmeich combnagen | Sy SeT.3 OERa7 DF<Api- 17 Mo 217 12520, Agi-18
Rclarenos Probe SXE0AS | B Ve AnDwe-16 (b EX3-7348 Dactf) Deae-17
DAEE4. She 5O SEAA-NT (Mo DARS-RTY_ M7 Msr-18
Secoroary Slandards | s Cners. DAk gn houga| Sehodulad Cherkl
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Calibration Laboratory of

«ﬁ“ﬂi"& """“ g otk Cnlrerdions

Sehmid & Panner b Servics suiase d eonnags

Engineenng AG %\E ) C: arvisie mmareiel lorabum
Tewphaussirasae €3, BO04 Zurich, Jemeeriosd "&J‘?ﬁ"‘ ,;i' 5 owies Calltanilon Suarves

W Hi S & 4 Bisicn |SA5) hezrwdltation Wa,t BCS 0108

Tha Swann Accroditntion Sorviee s oo al e slgraioriog o S EA
Muisiatern| Agrecment for the recogrémon of ealibrtion cemticates
Glossary:
TSL thssie simulating Bguld
Convi senstivity in TSL / NORM x.y.2
MiA nat applizabls or not measurad

Calibration is Performed According to the Follewlng Standards:

a) IEEE Std 1588-2013, "|EEE Recommended Practice for Determining the Peak Spafial-
Averaged Specific Absorption Hate (SAR) in the Human Head from Wireless
Communications Deyices: Measuremant Technkues®, June 2013

by |EC 82208-1, "Procedurs to measue (he Specific Absorpticn Rate (SAR) for hand-held
davicas used in cioze proximity (o the ear (frequency range of 300 MHz to 3 GHz)",
Febrigny 2005

¢} |EC 82208-2, "Procedure fo determing the Specitic Absorption Hate (SAR) lor wislzss
communicabon dewnces usad In close proximity o e humean body (regueney mnge of 30
hHz to & GHz)', March 2010

d} kDB BRSEGS, “SAR Measurement Requiremants for 100 MHz ta 6 GHz"

Additional Documentation:
&) DASYAS System Handbook

Methods Applied and Interpretation of Parametars:

»  Maasuramant Condiions: Further details are available from the Validation Repaorl =t the end
of the certificate. All figuras smted in the cenificate are vallid ab ha Iragquancy indicated.

s Aptepna Paramalers with TSL: The dipole is mounted with the spacer 1o position s fead
point exactly balaw e corter marking of the flat phaniom section, with tha arms orisnted
paraliel o the body axes,

»  Fead Point impedence and Retum Loss: Thase parametess afe measured with the dipole
pasitinned under the bguid filled phantam. The impedance stated is tranatormead from he
maasuramant al the SMA connector to the feed paint. The Retum Loss ensures low
reflacted powear. Mo uncertainty required,

v Flecfrical Dalay: One-way delay between e SMA conneclor and he antenna feed point,
Mo uncertainty requlrad.

s S4F measured” SAR messured at the stalen anlenna inpul povwas.

&« SAR normalized SAR as measured, nonmalized 1o &n input power of 1 W at the antenna
eanneclor.

«  SAA for nominal TSL paramefers; The messured TEL peramelers are used o oalculala the
nomiral SAF resull,

The raporied uncertality of measurament is statad as the standard uncensinty of measurament
muitiplied by the covarage factor k=2, which fas a nommal distfibution correspaonds to 8 coverags
probability of approgimataly 95%.

Ceifiba Moy DR480WE-TET _Aari¥ Page 2o)E
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Measurement Conditions
DASY conliuration, as tar ag not on 1.
DASY Versian DASYE WE2.10.0
Extrapolation Hadvancad Extrapolation
Phantom Medular Flat Phaniom
Distance Dipole Center - TSL A0 mm wilh Spaocer
Zomm Scan Resolulion dx, dy, dz =35 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The Tallow] BMEIETs and calculalions wers I,
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 30.2 1.80 rbaim
Maasured Head T5L parameters. (220 x0.2) "0 Y AT mhofm & & %
Head T5L temparature change during fest = 0.5°C - -
SAR result with Head TSL
SAR avernged over 1 cm? {1 g of Head TSL Condlian
SAR measured 250 mW input powar 13.4 Wikg
SAR far nominpl Head TSL pammatnrs. nommalized o TW E2.2 Wikg = 17.0 % (h=2}
SAR averaged over 10 cm? (10 g) of Head TSL cardition
SAR measurad 250 mW input power 6,18 Wikg
SAR for nominal Head TSL paramaters napemializad o 1W 24.3 Wikg = 16.5 % (k=2)
Body TSL parameters
The following paramatars and calculaions wara applied.
Temperature Parmittivity Conductivity
Hominal Body TSL paramatars d20C L+ 1.95% mhodén
Measured Body TSL parameters (B20 =020 B2h+d % 200 mhaim = 6 %
Body TSL temperature change during test <05 "G -
SAR result with Body TSL
SAR avaraged over 1 om” {1 g) of Body TSL Cardition
SAR measwad 280 mW input pawer 128 Wikp
SAR bor rominal Body TSL paramabars narmaliad fo 15 S0.E Wilkg = 17.0 % (ke)
SAR averaged over 10.em? (10 g) of Body TSL condiion
SAA measurad 250 mWW input power G071 Wikg
HAR for nominal Body TSL parametars normalized to W 3.8 Wikg = 16.5 % [k=2)
Cerilicabs Mo DRABIW2-727_AprT Page 3ol a8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformid io fead point 56.3 0+ 2.1 i
Aedurm Loss -24.0dB

Antenna Parameters with Body TSL

Impedanca, ianslormead to leed polm 511 Q+4.1 52
Resturn Loss -275dB

General Antenna Parameters and Design

| Bactrical Dalay fone diretion) | 1148 ns

Aftar kzng tarm use with 100W radiated poeer, anly a slight warming of the dipole near the feedpaint can be measured,

The dipale is made of slendard semingid coaxial cable. The centar conductor of the taeding line = directly connactad 1o thae
sacond amrn of @e dpole. The amenna is henelore sharl-ireuited for DC-gignals, On some of the dipoes, small end caps
ana added b tha dipola ams in crder to improve matching when lnaded acconding o the pession as explained in the
“Measurament Gonditions® paragraph. The SAR data are not affected by this change, The aveml dipale length is still
accanding ba the Standard.

Mo excessive fome must be applied io the dipole ams, becauss they might bend ar (he saldered connacliong near the
teadgaint may be damaged

Additional EUT Data

Manufaciured by SPEAG
Manudsctured an Jmnuary 0%, 2003
Carfificate Mo: D240V T2T_Apr 7 Fage 4 of 8
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DASYS Validation Report for Head TSL

Date: 21042007
Test Labomutory: SFEAG, Lunch. Switzerland
DUT: Dhpole 2450 MIlz: Type: D245002; Secial: 24502 - SN: 727

Communication System: UTD 0 - CW; Frequency: 2450 MHz

Medium pardameiers wsed: 1= 2450 MHz; o = LET Sim; & = 37.7; p = 1000 kym':
Fhamim secton: Flul Section

Measurement Standard: DASY S (IEEEAEC/ANST C63.19-2011)

DASY 52 Configuration-
= Probe: EXADVY - SNT3409: ConvF(T.72, 7.7, 7.72) Calibmued: 31,12.2016;
+  Sensor-Surfece: L4mm (Mechanical Surface Detection)
v Electronics: DAES Sn60 | ; Culibroted: 28032017
+  Phanboo: Flar Phantoan 5.0 (front): Type: QD 000 P30 AA: Senal: 1001
o DASYSZ 52100001442 ); SEMCAD X Ldo6. 1007413)

Dipale Calibration For Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7x7 0 Cabe 0:
Mezsurement grid: dx=5mm. dy=5mm, de=%mm

Reference Value = 109.8 Vim; Power Drift = -0006 0B

Peak SAR (extrapolated) = 27.3 Wikg

SAR(L g1 = 134 Wikg; SARD gh = 618 Wikg

lagionum valoe of SAR (mewsured) = 211 Wikg

-15.00

20,00

-25.00

0dB=2].] Wikg = [3.24 dBW/kg

Canficets Mo D2450V2-727_ApriT Fage3co'd
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Impedance Measurement Plot for Head T5L
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DASYS Validation Report for Body TSL
Dale: 21042017

Test Laboratory; SFEAG, Zurich, Switzerlamd
DUT: Dipole 2450 MHz; Type: DZ450V2; Serkal: D2ASOVE - §N: 727
Commmuenication System: UIL O - CW; Fregeency: 2950 MHz
Mediom parameters wsed: ['= 2450 MHz; o= 203 5/m; & = 52.5; p = 100 kg/m"
Phantom section: Flut Section
Measurement Standard: DASYS (IEEETEC/ANS]T Ca3_ 149-2011)
DASYS2 Configuration

«  Probe: EXADV4 « SNT340: ConvF(T.0%, 7799, 7,79): Calibrued: 31.12,2006;

»  Sensor-Burfoce: L4mm iMechanical Surface Detection)

+  Electronics: DAE4 Sn6l]; Colibrated: 28032017

#  Phantom: Flat Phantom 5.0 (hack); Type: QD O P50 AA; Serial: 1002

o DASYS2 520000014421, SEMCAD X 14,6, 1T413)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7x71/Cube 0
Measurement grid: dx=Smm. dy=5mm. dz=3mm

Reference Value = 105.0 Vim: Power Drift = -0001 48

Peak SAR (extrapolated) = 25.4 Wikg

SARCT g) = 12.9 Wilkg: SAR(LD g) = 6.001 Wikg

Ml valoe of SAR (measured) = 20.0 Wikg

-10.on
15.00
-20.00

-25.00

O dBE =200 W/ = 1301 dBW/kg

Carilicabb Mo, D2450a-T27_Apri7 Page 7ot 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratary of AN, P R

Sehmild & Partner el k‘ S Earyice suisss d éhloansgs
Enginesring AG e g Servizic aviesero di eaban

Zeughaussirnsse &3, #0048 Zurich, Swizerland Mﬁ\* Swies Callbratios Saries

Bcredid by \he Swiis Accradiaion Sorvice [SA5) Apcreditation Mo SCS 0108

Trm Swwes Arcradilalivs Sarvia (s ona of B signatoties (o e 24

= far the crilion of calibition perElicabes

clest  SGS-TW (Auden) Cerfificaie do: DEGHZV2-1023 Jan1?

[CALIBRATION CERTIFICATE |

|:'ll.r~=l D5GHzW? - SN:1023

CHETERRH) D BRI QA CAL-22.w2

Gadibralion procedurs for diposs valigalion Kis between 36 GHz

Galibration daim: Jendany 20, 247

Thita cakbiflion persficain Socurssilh e imsantekiy o naiona stEndanch, sfech reakis a physcs ws of messuremenes (5,

The nesmEserenis and e unceriaines st corficknog probatdiy o gese on e ilasing e and are par of the cedhcins

A ralibrations bave besn eandicied in the closed aborscry biciivy, Swionmont lomperature (32 + 370 and Bumidty < T
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Aalesance Frobe EXA0VA B 303 -0 16 (Mo, EXE-3500_Dec 15 Dec-1T

DWAEA SH. &I har-17 M, DAELGI_Jan17) Jdan-1g |
|

Sacondary Slamnis ol Chack Dabs (n fouss) _Egteouiey Chink

Pomey s £PR-424 Bhe GRIT4B0704 -kt [ houma dheck Dok 168) i Fandie e DE1 18

Powar sensor FP HETA EN LSRRG 07Ol 5 (I house chack Doe-18) In Fouse dresca. Qa8

Posar pangor HE BEETA S5 MY DEENT SiF-A5 fin holise cheds - 161 In Froume chegs: Ol A

AF rewaln’ ARS SKT.00 2 W 15~ dum 15 e Tl aheok Db ¥E) I oot s i D=0

Moiwecrk Aralyzer HP ATSSE BN LS RIS 200N (i teases cheel Dcl-VE) In fouese check Ol 17

Hamn [Funstiar Sgnanas
Gl Ly Jeen. Kastroi Leorainy Techrcan C}{—7 E"ﬂ_ﬁ‘_ﬂ_ﬂ
Approvad by ralja Poias Techrical Mansger __ﬁ.#_(:f'ﬁpé:’i_
- -~
|isuod. Jarwary 24, 2077

Tivig caliormijon cariiboats shal ié e rnoduced s in Gl witssi uian spenal of the i ¥ =n

Catficabe Mo; DEGHV2-1023_Jar7 Paga 1al 15

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
2 Ve R l%fﬂ%ﬁi i@%‘?ﬁﬂ?x‘?ﬂ/ﬁ#u Fif [ﬁJEﬁlﬁ%ﬁ#n’@ W‘F‘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. : E5/2017/60031
Page: 88 of 101

Calibration Laboralory of AT ’TT‘:l g sl
Sehirid & Panmer Faa——t (’o) [ Sarves sl uairasge
Engineoring AG =, = Rarrimio wiileniers & lepiien
man&mmgl T il Sl kzeviaed Eﬁf N A S Ewiss Cailbemiion Servics
inilivy e
Acrrrmiu by i Ssies Ay il Bapioe [EAS] Serrilinling tes SCS D108

The: Bwifin Assreditntinr Seened isanial ke aigialedion jo-iho E&

B 7 Bgr e b i ellarameii i ilcdles
Glossary:

TSL tesue simnulating Rguld

CanvF sensitnity in TSL ¢ NORM wy .z
WA nat applicabla or nol msasurad

Calibration is Parformed According to the Following Standards:

a) |EEE St 1528-2013, "|EEE Recommended Practice lar Detemmining the Pask Spatial-
Bvaraged Specific Absorption Aale (SAR) in the Human Head from Wireless
Communications Devicas. Measuremen Techniques”, Juna 2013

b} IEC 82208-2, "Procedurs o determine the Speciflc Absorplion Aate (SAR) for wirsless
commurication davies Used in closs praximity to the human body (frequency ange of 30
MHz 15 & GHE", Mansh 2010

o) KDOA BESEG4S, "SAR Measurement Faguirements for 100 MHz 1o & GHE'

Additional Deecumentstion:
d) DASY45 Systern Handboak

Methods Applied and Interpratation of Parameters:

s  Messuremen! Condifions: Further details are avali@alle Nom ihe Validaton Hepon at the ancl
ot the cartilicate. Al figures siated In the cellicato are valid at the Ineguancy Indicated

s Amnienna Paramelars with TSL: Tha dipols is moumsd with the spacer fo posilion s laso
paint exacty balaw the Santer marking of the llat phantom section, with tha amms B ELIET
paraie to the bady axks.

s Fwad Pownl impedancs and Raldim Logs: Thesa parametars arg measurod with the dipole
pusiliomed under the Hguld iled phantem. The impedance slatad t2 transfamed fram e
mzasrement &t e SMA connecior to the feed point, The Retum Lose enslres low
reflected powear. MU Uncerainty requirsd,

¢ Electrical Delry DOne-way dalay btwesn the SMA sonneclod and ine anfenna feed point
Mo uncanainty required.

SAR measured; AR measured al the stalsd anlenna INpUT pawer.
SAH normalizad: SAR 28 measured, nuimalized 1o an inpul powel of 1W at the antanna
cunnrEcton

«  SAR for nomingl TSL paramelars: This measured TSL paramenars sre useo o calsulate e
naminal SAR ragult

The reponed uncerainty ol measdiamant s staled 25 tha standard uncerainty of measurament
miultipleed by the coveraps factor k=2 whish for 8 normal distribution corresponds to 8 coverage
prefatility of approjgmately 85%.

i ——

Desiificate o) PEGHEYA, (083 dam ™ Fage @l =
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Measuremen| Condilions
DASY mystem cundigumation, as Far & mlgl}ﬂrlf.n pags ¢ b

OASY Varsion OASYE VE2EE

Extrapalation Acvarmad Exirapalation

Phantom Moauiar Flat Phantom v50

Distence Dipole Canter - TSL 10 mem with Saszar

2oom Soen Resclution g, dy = 4,0, d2 = 1.4 TeEn Graged Raba = 1.4 [Z directiond
SH00 MFlz + 1 MHz
&

Freauency S0 A | s
5600 MHz = 1 MHE

Head TSL parameters at 5200 Mz
Tha fallzwing parametars and cadoulatans were apolisd.

Temperaliie Parmittivity Conducjvity
HWoainal Hesd TSL parsmators x20°C 3.0 4.68 rnhu-'rrl__
Measured Heasd TSL paramsers (20 0.2} T A4 £ 6% 4.45 friedm = 8 %
Hend TSL temmperniure ahange during lesi =05 o
SAR resull with Head TSL at 5200 MHz
AR averaged over | o {1 ) ol Hesd TSL LCandilion
BAR marsumd 1081 méY inpu pawer 7.55 Why |
SAR far nomingl Haad TEL parrmsers noemalized to 1W T2 Whkg = 19.9 % [k=2) !
| SAR avsrsged aver 10 e’ (10 g) of Head TSL P T
| SARA meEdsuED T BT oer 200 Wiky
| SAF for rranimal Heed TSL cammaters nomplized b 1W | 1.5 Wikg £ 165 % (ke
Ceatijcabe Na; DAGEHZVE-10Z5_JandT Paga 3 al 15
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Head TSL parameters at 5300 MHz
Tne faliowing parametars and cawulations wars applied
Temperatuna Parmittivity Conductivity
Hominal Hasd TSL parsmeters 220" 354 476 mho'm
Measured Head TSL parametens 1220 =202 " 32=6% .55 mvddm + 6 %
Hmad T5L temperaturs change during test « 060 = —5j
SAR result with Head T5L at 5300 MHz
BAR averaged over 1 om® (1 g} of Head TSL Caprfilicn
SAR maasured 100 W il poswet 522 Wi
BaR far nomingl Head TSL parameders normnlized bo 1W B10W /g = 18.8 % (k=2)
| 3AR averaged aver 10 em™ (10 o) of Haad TSL comdiian
SAR measured 100 mi mput powar 238 Wikyg
SAR Sor nemingl Hesd TSL parameiss nonmetzed k1w 23,3 Wileg = 19.8 % [km2)
Head TSL parameters al 5600 MHz
The follipwing parematoms: ard cal licng wess applied. —
Tamperature Permittrity Conductivity
Mominad Hoad TSL parameters 220G 5K 47 mno'm
Meagured Head TSL parameters (220 =02)C MTaE™ s2abmhaim a0 %
Head TSL ismpergiure changs during tesi <«0.5"C = -
SAR result with Head TSL at 5600 MHz
SAR aversged over | em’ {1 gj of Head TSL G_E_‘mh:ln
SAF measuned G0 Y inpuk powar 22 Whg
SAF) for nominal Head TSL pammaters namrelzed b 1W B1.7 Wikg & 189 % (k=2
SAR averaged over 10 en” {10 g) of Hasd TSL | candilicn
SAH raasunal | 100 MW I paser .53 Wikg
S Tor noemingl Head TEL pammsers raElizEd o 1Y 201 Wikg = 18.5 %= (k=2}

Cerilicats Moo DSGEHZY R I fan1T

Faga 4 of TS
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Head TSL parametars at 5800 MH:z
't ol crinp paramaiars and aalcu@alions weis sppe

Temperalure Fermittivity Conduofivity
Hominsl Head TSL peramaters 2040 3153 52T mha'/m
Il d Head TSL p lers FEO+02) "G H42E% A 05 mimwmee G %
Head TEL temperature chmnge diiring ksl =.5°C | —— o ==

SAR result with Head TSL at 5800 MHz

SAR averaged over 1 om® (1 g) of Head TSL Gondron

SAR measuned 100 WY IRDUE Dower 782 Wha

SARA loe nominal Head TSL paramatars raraiead & 1W TT.8 Wik & 190 % (k=2

BAR averaged over 10 &m” (10 g of Hasd TSL corsition

SAR maasured 11 MW input pavies 222 Wiy n

EaAF far noménal Head TSL pararnisters nofmalized o 1% 220 Wikg = 19.8 % (k=2} ';
Gerifioate Mo: DSEH2V2-1025_Janl¥ Paga b ot 15
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Body TSL paramaters al 5200 MHz

i pllceing parmmaiars and aalculalions wane applead.
Temparsiurs Parmitivity Danductivity
Mominal Bady TSL parsmatars R o 49,0 5.30 k'
Measured Body TSL parsmeiers (82,0 #01.9) "C 470+ 6% B il = & %
| Body TSL temperature change during st 205 = =
SAR result with Body TSL at 5200 MHz
SAR avoraged over 1 ooy’ (1 g) of Body TSL Candifion
5AR meazrad 100 MW (npU paver 732 Wikg i
AR fo niemenal Body TS parameters rormalizesd in W 728 Wika 2 19.9 % (h=2)
| 5AR averaged aver 10 cm® (10 g} of Body TSL comdsiar:
| saR meaurad ACHL i mpul povwer 205 Wikg
SAF dor naminal Body TSL pammaiors nafmeszed i TN 0.3 Wil = 1808 % (k=2)
Body TSL parameters al 5300 MHz
Ths dpdltrwirey pommeiers ard calcui@llons wens sppied
Tamperature Permiltivily Coniustivity
Mominal Bady TSL paramaters 220G g 542 mnom
Mensursd Body TSL parsmaters 220+ 02 G 47 326% 5,50 mhoim 6 %
| Body THL temperature cheanige dusing st <05°T 2o —

SAR result with Body TSL at 5300 MHz

SAR overaged over 1 cm” (1 g) of Body TSL | Gondition
SR maasuned 1 D MW il posier TEI Wy s
S8R for nominal Bedy TSL parametsis normalized @b 1W 7.1 Wikg = 19.9 % (ke2)
?ﬂi averagad over 10 om’ (10 g) of Body TSL conditan |
SAR missas wed 10 W npl powdi | 718 Wikg
| 5AR for naminal Body T5L pemmetors nomakzed s W | 713 Wikg # 19.5 % fke2)
Certiiealn N DEGHV2-1023 dand7 P Bl 'S
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Body TSL parameters at 5600 MHz
The fofinwing paramatars and saleulaliong ssna appled.

Tamperature Prarmittivary Conductivity
Mominal Bady TSL paramaters zoc 18,5 5,77 miwaim
Messured Body TSL parsmeiers (E20=021°C BB + B % 580 ol =8 %
Body TSL lemperalite change curing test L L —_ = 5
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 o’ (1 g) of Sody TSL Careilion
SAF maasmwed O i i posee B.02 Wik
SAR lor ramngl Body TEL promeiiss noemalizes o TW 78,6 Wikg = 18,89 % (k=2
SAR nveragod over 10 em® (10 g) of Bady TSL cnikn 1
SAR measumd U0 TV inplt power 126 Wikg
B8R for nominsl Body TSL paramstars itk d AW 2.4 Wiko = 15.5 " [ke2)
Body TSL parameters at 5800 MHz
Tl Tidlowing parameiars s oalcuiations e aapied
Temperatum Permittivity Couvuctivity
Hominsl Body TEL paramsters 220°C AR £.00 mha'm
Meassrad Body TSL parametiens @202 "C 463 4 6% g17 mhoim =6 %
Body TIL temparsture change dusfing test < RE"C | < =
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 e E1-§_] ol Body TEL Candiion
BAR mansurmd 100 MY Input power 0 W =i
| SAR tar nammad Body TSL paramaiers namalized 1o TW 750 Wikg = 19,9 % (ks2) |
SAR aversged o¥er 10 em” (10 g) of Bady TSL condiian
SAF measumed 00 MY Input powar 213 Wikg
S A v rimminal Bady TSL paramatans narnakzed 1 TW 21,1 Wikg & 10,5 % {k=2)
Caificary Mo DSGHIVE-1023_lam 7 Page 7 al 15
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Appendix (Additionsl assessments oulside the scope of SC5 0108)
Antenna Parameters with Head T5L at 5200 MHz

[ Im riog transfammed o fead ! LBEQ-6Y
paria pam|
| Feduem Logs - 254 08

Antenna Parameters with Head TSL at 5300 MHz

Impedenca, rensizrmad 1o faed pains 480400 -1 .8 j
Pl Loss == By, 5}

Amntenna Parameters with Head TSL at 5600 MHz

Impedanca, fransiramed ta feed poir 541 0-02 |0
Reburn Loes -282d8

Antenna Paramaters with Head TSL at 5800 MHz

Irmpadance, mnsformed to feed pomt 55400+ 2.8 15
Flelien Lagss -24 BdB

Antenna Parameters with Bedy TSL at 5200 MHz

Irpedance, ransiormad 1o feed paind AL -0

Fatum Loas < F2.9 o8 |

Antenna Parameters with Body TSL at 5300 MHz

| Impadancs, transtomed o teed poin B1l0-1.0j0
[: Retum Loss 2 +&7.0 dH

Antenna Parameters with Body TSL at 5600 MHz

kmpadance, ramslarmed 0 168 poi SE6L =151
Fatum Loss - 252 dB

Antenna Parameters with Body TSL at 5800 MHz

Impedanca, trarsicamed 1o faed poird BEE(+2T70
Return Loes 236 dB B
Cerlilicale Mo DSEHVE-A023 sandf Paga B ol 15
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General Antenna Parameters and Design

Electiical Delay (ona dirachon) | 1.189 ms

Afer long tamm use with 100W radiated pawer, only a slightl warming ol the dipale near the fsadpoin can be measured.

The dipole is rmads of standard semingid coarial cable, Tha cantar conductar of tha feeding lira |8 diecily connacted i the
second arm of the dipale. The antenna is thanafore shor-circulted for DC-signals, On some of the dipoles, small end caps
ate eddad 1o the dipale arms in arder jo improve malching when loated according to tha position as axplained in o
“Measwement Conditions” peragraph Tha SAR data am nol afleched by this changs. The avesall dipale lbnglh ts st
accoming o the Standard

Mo excessiva faros must be applied o the dipale arms, bacsuas thay might band ar the saldard conneclions near the
teadpoint may be damaged

Additional EUT Data

—
Manulaciunas oy SPEAG |
Manufactured on February 05, 2004

Carficate Mo DSGHZVE-1023_Jan17 Page 9 cf 15
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DASYS Validation AReport Tor Head TSL

(e L2007
Tast Labomicay: SPEAG, Zurich, Switzerlznd
IVLT: Dhipadle DS0G2N 2; Type: DISGHZVE; Serial: DSGHzV2 - SN:1023

Comrriinikction Systens LD 0 - CW,

Freguency; 5200 MHz, Frequency: 5300 MHz, Frequency: 3600 M, Freguency: SHIN M
Miritinm parameters wied: [= 5200 MHL 0 =445 5/im; & = 354, p = 100 kefm®.

Modivm parameters used: §= 5300 MH2; 7= 455 8fm: &= 35.2: p = 1000 kphn”

Mediun paepmeters psed: | = 5600 MH2; 0= 4.85 5/m; &= 34.7:p = 100 kpim' |

Medium e used: = 5800 MHz: 0= 508 S/, &= 34.4; p= 100 'li.ﬂ-rml'

Phantoin sectied: Flit Sextion

Megsurement Standand: DASYS (JEBEIEC/ ANSTORT, 18920011}

DASYS? Conliguralion:

«  Mpobe: BEX30VE - SN3503: ConvRiS 75 5.76. 5,760 Culibrated: 30 12,2006, ConyFiS 55, 335,
5 4% Calibrsted. 31.12.3006, CanvB(5.009, 5.00, 5.089) Calibnsed: 3 12,2011, Copw P00 5.
5,00 1; Calfbraied: 311320016

s Senacr-Surfiuce: |Amm {Mechanicil Surface Detection)|
& Eleaironics: DAES Sna | ; Calibratedd; Da.00.2007
«  Phantom: Flu Bmiem 3,00 froat): Type: QD 600 750 AA Serial; 100

o DASYST SLEE 258, SEMCAD X 14,6, 107412}

Dipole Calibration for Head Tissue/Pln=100m W, dist=1lnm, (=200 MH/Zoom Scan.
dist=1.4mm (Hx8x7 Y Cube §: Mewsarement grid; de=timm, dy=4mm, da=T.30a00

Reference Value = 70,58 Vo, Power Drift = -0,U8 4B

Pizike SAR {extmpolated | = 27.6 Wikg

SAR( g) =755 Wikg SARI0 g =216 W/ky

Wit value of SAR {messured)= 7.4 Wikg

Dipale Calibration for Head Tissoe/Pin=1MmW, disi=1lmm, f=3300 MHz/Zoom Sean,
disi=1.4mm (BxBxT ) Cube 0: Memssrement grid; desdmm, dy=tmm, di=14mm

Relerence Valie=73.01 Vi Power Dift = -0.035 dB

Pzak SAR iextrapolated) = 31 .6 Wiky

SARL g) =822 Wik SARI0 p = 2.35 Wikg

Maximum vilie of SAR imessured) = 153 Wiky

Dipide Calibration for Head Tissue/Pin=100m W, dist=10nm. I=36M) MHz/Foom Scan,
dist=14inm (Sx8x7 ) Cube 0 Measurement grd. da=dm, dystmin, &= 1-4mm

Keferenoe Vulue = 71,94 Y Power Daill = (00408

Pk AR [extrapolated) = 33,2 Wiky

SAR(1 g) = 5.22 Wikgs SARI0 g) = 233 Wiky

M imm value of SAR (meusared) = 198 Wike

Cafificnsa hio: DAGHE-1020_dan1 7 Page 10'0F 15
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Dipole Calibration for Hesd TissuePlo=100m W, dist=10nm, f=5800 MHzF.oom Scan,
dist=L4mm (Bx8x7 W Cube B Measurement grid: dy=4mm, dy=4mm. dz=1.4mm

Reference Valoe = 6984 Yo, Power Drifi =-0,08 dB

Pk SAR (extapolated) = 32.7 Wikg

SAR( gl =782 Wihg SAR(LD g = 2.22 Wikg

Muoxinum value of SAR (measured) = 19.5 Wiky

NdB =174 Wikg =124 dBEW kg

Camficatn No; DEGHA2-1023_dant ¥ Prge 11 of 18
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Impedance Measurement Plot for Head TSL

3 Jan 2@T  LEv4i:34

EHL s14 10 FE i4%E41 5 -EPESL 6 RSEET pF 5 SRR B8N 1Tz
.
CH Msrkars
e I 4R OEE o
b -L.8340 4
Y LIRS
Cor L]
s T
i
ey 588080 B4z
a
Wid
EM2I Eil LoG % JdESREF =78 df 1:=ZE 447 dB 7} PO BEE SSE FiHe
T I T T CHZ Mark ers
T T T 1 I 1 T T H-33 0 4B
Cawr 5B iz
| + il | 3 L | L 4
o-I151TR 4R
| .,——u\\i. 3 p—— LERGEA GH=

— ! ! L | P :
| I | 1“' = o S-34. 751 ab
oy | I | i | f g ! 5. cniad Gz
a -
H1 " 2 4 - I| |._I ." i 1
- I'I Y

\_I
ETHRT 5 BORG0O Bai FHE STOF £ DECLERS 090 HHx
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DASYS Validation Report for Bady TSL

Py TR00p) N0l
Test Laboratory: SPEAC, Zurich, Switzerland
DLUT; Dipube DSGHRY 2 Type: DEGHzVI; Secial: DS0GHRY2 - SN2

Cgmmundcatinn System: UID0 - OW;

Frequency: 5300 MHz, Freguency: 5300 MHz, Fregquendy: 5600 MH., Frequency: 5800 MH2#
Medium prrumeters usad: = 3200 MHz: 0= 536 S/m; &= 475 p= 1000 Kgfm®,

Medium parumetess used; =330 MHz: o= 5.5 S5/m; 5 =47 35 p= 0N kihn”

Medium paremeters weod: = 3600 MRz, o=35.4 Sim: oo 466, o= 10 kgfm® ‘

Wedinm parameters weed: [ SO0 MHE; o =6, 17 S/ g = 403 p o= (000 kgfm

Phanbian section: Flue Section

Measurement Standord; DASYS (IEEENECIAMSE] U63, 19-20F 1)

LASY 52 Configuration:

=  Probe EX30D%Y - SNI50%: CogvFi5.0%, 529, 5.29); Calthrgtsl! 310022006, ConvFS.04, 5,09,
F0M b Calibrated: 31,12 2006, ConvF(4.57, 4.57. 4.57% Calibratad, Vi 12,2000, ConvFi4.48, 4,48,
A 4Rk Calibwaeed: 31.12.2016;

» Sepsyr-Surface; | Amm (Mechamieal Surface Detection

«  Elecironics: DAEL Soiil, Califiried: (.01 2017

o Phumtom- Flst Plisnoom 5.0 (back ;7 ype: O5 (00 PR A A Seqals VHE
&« DASYS2 5208012548, SEMCAD X 1A 107372)

Dipule Calibration for Body Tissue/Pin=1HmW. dist=10inm, I=5200 M Hz/Zoom Scan,
dist=1,4mm (ExBxTWCube 02 Measurement grid: di=4mm, dy==mm, lz=|Amm

Referente ¥ alue = 6354 Viim; Power Drll = 006 dB

Pedk SAR (extrapuolaned) = 281 Wik

SAR( ) =732 Wikg SAR(10 g) = 205 Wike

bakimin valoe of SAR (missured) = 16.6 Wikg

Dipole Calibration for Body Tissue/Pin=100inVy, dist=1{mm, l=5300 MILaFoom Scan,
dist=1.4numn (Bx8xTWCube b Mewarement grid; de=tpin, dy=dmm, dz=| 3mm

Rolerence Valoe = 66,93 Vem; Powe Deift= -0,07 48

Mesih SAR {extropolated ] = 301 Wikg

HAKI] g} =760 Wikg: SARI 10 g) = 215 Wikg

Muximum value of SAR (measured = 17.0 Wikg

Dipole Calibration For Body Tissue/Tin=100mW, disi=1mm, [=5600 MHz/Zoom Sewii,
dist=1.dmm | BxBxT 1 Cube O Mepsurenem grid: do=dmm, dy=4min, di=1Amm

Relerence Value = &7.09 Vim; Power Dl = 0,07 4B

Peak SAR (extrupolated ) = 33.7 Wike

SARIL ) = 5,02 Wik SAR(I0 )= 226 Wkg

Mugnirnum voloe of SAR (mewsired) = 189 Wikg

Crfceie Mo DSEHzVE- 020 dani? Pago 14 1B
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, F=5500 MHzZoom Scan,
dist=1.4mm (8xBxTWCube 0 Measurement grd: de=4mm, dy=3mm, dz=14mm

Refensnce YWalue = 65.14 %/m; Power Drift = -0.06 dB

Peak 3AR {extapolated) = 34.0 Wikg

SAR(I ) = 7.64 Wikg: SAR(I0 g) = 213 Wikg

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

{1000
= 20,00
-30.00
-40.00

-5l 0w

4B = 16.6 Wikg = 12.20 dBW/ke

Comfcate Mo DEGHzV2-1023_Jan1? Fage 140115
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Impedance Measurement Plot for Bady TSL

3 Jan 2017 13:53:42

EAL a2 ilfFe 1486730 -GITEESR 4Z87TL pF = ZR,B00 pAR AN
L]
CHL Heekers
Bl M 518280
-952,19 mi
Lo | TR Hy
L & a E-E.c'-;':’; i
ol =R &
% i TREABRR FHa
42 WE, NN iy
26048 5
Ry S BHNHE BHE
1€
HLd
CH: &4 LOE 3 GRS REF =38 o8 i1:-ZLMAdE T Z00.00E 920 Wiz
CHE R s
B5-36.975 o
Car THhE0E08 GHx
L i =-25A471 o8
X e ) T il
f I I | o 4=-zzmn8 dil
b s ERE
farg \ Hf ! | S.edl SHz
L | % [
II"-.r "] :,r
Hid T 1 1
| ) Lt
STAET 5 BRUAE GO HHE TP & GBEVEad BE0 MHE
Cerfilicale Moo DEGHVE-1023_Jant? Page 1501 15

- End of 1°! part of report -

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
2 Ve R lF*ﬁéfﬂﬁ%J @%‘Zﬁﬂ%ﬂ%ﬁh Fif TﬁJEﬁL’*ﬁfﬁh@ fﬂfﬁ’%‘« o iﬁéfﬁfﬁiﬁ 2 FIJEF‘;F'I?:"FI‘ > F‘ﬁﬂl’ﬁﬁ@i o

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



