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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
G10
iIRUGGY
G10

iIRUGGY Systems Corporate Ltd.
6F.,N0.30,Xingzhong Rd.,Neihu Dist., Taipei City
114, Taiwan.

IEEE/ANSI C95.1-1992, IEEE 1528-2013,
KDB248227D01v02r02,KDB865664D01v01r04,
KDB865664D02v01r02,KDB447498D01v06,
KDB616217D04v01r02,KDB941225D01v03r01
XHM-PB63D3X

Oct. 04, 2016

Oct. 20, 2016 ~ Oct. 28, 2016

Dec. 12, 2016

In the configuration tested, the EUT complied with the standards specified above.

Remarks:

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

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

writing.

Signed on behalf of SGS

Engineer Supervisor
%AJJ;W S Teiy

Bond Tsai John Yeh

Date: Dec. 12, 2016

Date: Dec. 12, 2016
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Report Number Revision Description Issue Date
E5/2016/A0004 Rev.00 Initial creation of document Nov. 18, 2016
E5/2016/A0004 Rev.01 1% modification Dec. 08, 2016
E5/2016/A0004 Rev.02 2" modification Dec. 12, 2016
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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 IRUGGY Systems Corporate Ltd.
Company Address 6F.,No:30,X|ngzhong Rd.,Neihu Dist., Taipei City
114, Taiwan.
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Equipment Under Test

Mobile POS

Marketing Name

G10

Brand Name

iIRUGGY

Model No.

G10

WWAN FCC ID

XHM-H38FL31

WLAN FCC ID

XHM-PB63D31

Host FCC ID

XHM-PB63D3X

Mode of Operation

XIWCDMA [XIHSDPA [XIHSUPA [XIHSPA+
[XIWLANB802.11 a/b/g/n/ac(20M/40M/80M)

XBluetooth

Duty Cycle

WCDMA
(HSDPA Category 14)
(HSUPA Category 7)

WLANB802.11
a/b/g/n/ac(20M/40M/80M)

Bluetooth

TX Frequency Range
(MHz)

WCDMA Band I

1850

1910

WCDMA Band V

824

849

WLANS02.11 b/g/n(20M)

2412

2462

WLAN802.11 n(40M)

2422

2452

WLANBS02.11 a/n(20M)/ac(20M) 5.2G

5180

5240

WLANBS02.11 n(40M)/ac(40M) 5.2G

5190

5230

WLANBS02.11 ac(80M) 5.2G

WLANBS02.11 a/n(20M)/ac(20M) 5.3G

5260

5320

WLANS02.11 n(40M)/ac(40M) 5.3G

5270

5310

WLANS02.11 ac(80M) 5.3G

WLANS02.11 a/n/ac(20M) 5.6G

5500

5720

WLANS02.11 n/ac(40M) 5.6G

5510

5710
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WLANB02.11 ac(80M) 5.6G 5530 — 5690
WLANB02.11 a/n(20M)/ac(20M) 5.8G | 5745 — 5825
(T&(HFzr)eq”e”Cy Range |\v AN802.11 n(40M)/ac(40M) 5.8G | 5755 — 5795
WLANB02.11 ac(80M) 5.8G 5775
Bluetooth 2402 — 2480
WCDMA Band Il 9262 — 9538
WCDMA Band V 4132 — 4233
WLAN802.11 b/g/n(20M) 1 — 11
WLAN802.11 n(40M) 3 — 9
WLANB02.11 a/n(20M)/ac(20M) 52G | 36 — 48
WLANB02.11 n(40M)/ac(40M) 5.2G 38 — 46
WLANB02.11 ac(80M) 5.2G 42
WLANB02.11 a/n(20M)/ac(20M) 5.3G | 52 — 64
%F?Qg?\'l)'\‘“mber WLAN802.11 n(40M)/ac(40M) 5.3G 54 — 62
WLANS02.11 ac(80M) 5.3G 58
WLANB02.11 a/n/ac(20M) 5.6G 100 — 144
WLAN802.11 n/ac(40M) 5.6G 102 — 142
WLANB02.11 ac(80M) 5.6G 106 — 138
WLANB02.11 a/n(20M)/ac(20M) 5.8G | 149 — 165
WLANB02.11 n(40M)/ac(40M) 5.8G 151  — 159
WLANB02.11 ac(80M) 5.8G 155
Bluetooth 0 - 78
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Max. SAR (1 g) (Unit: W/Kg)
Band Measured | Reported Channel Position
WCDMA Band I 0.625 0.650 9400 Left side
WCDMA Band V 0.230 0.336 4183 Left side
Max. SAR (1 g) (Unit: W/Kg)
Antenna Band Measured| Reported | Channel | Position
WLAN802.11b 0.801 0.847 1 Left side
Bluetooth (8DPSK) 0.049 0.053 39 Left side
. WLAN802.11 a 5.2G 0.364 0.399 40 Left side
Main WLAN802.11 a 5.3G 0.326 0.353 52 Left side
WLANB802.11 a 5.6G 0.140 0.152 120 Left side
WLAN802.11 a 5.8G 0.165 0.180 165 Left side
WLANB802.11b 0.624 0.676 6 Top side
Bluetooth (8DPSK) 0.042 0.051 0 Top side
WLANB802.11 a 5.2G 0.275 0.278 36 Top side
Aux WLAN802.11 a 5.3G 0.205 0.208 52 Top side
WLANB802.11 a 5.6G 0.173 0.175 120 Top side
WLANB802.11 a 5.8G 0.242 0.245 165 Top side
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WCDMA Band Il / Band V - HSDPA / HSUPA / HSPA+ conducted power table
(Full power):

Band WCDMA I
TX Channel 9262 9400 9538
Frequency (MHz) 1852.4 1880 1907.6
Max. Rated Avg. Power+Max. Tolerance (dBm) 24.00

3GPP Rel 99 RMC 12.2Kbps 22.99 22.83 22.98
HSDPA Subtest-1 22.97 22.76 22.96

3GPP Rel 5 HSDPA Subtest-2 22.84 22.71 22.89
HSDPA Subtest-3 22.79 22.70 22.81

HSDPA Subtest-4 22.31 22.22 22.14

HSUPA Subtest-1 22.83 22.74 22.58

HSUPA Subtest-2 22.81 22.79 22.60

3GPP Rel 6 HSUPA Subtest-3 22.33 22.24 22.15
HSUPA Subtest-4 22.85 22.71 22.61

HSUPA Subtest-5 22.94 22.76 22.66

3GPP Rel 7 HSPA+ Subtest-1 22.93 22.71 22.59

Band WCDMA V
TX Channel 4132 4183 4233
Frequency (MHz) 826.4 836.6 846.6
Max. Rated Avg. Power+Max. Tolerance (dBm) 24.00

3GPP Rel 99 RMC 12.2Kbps 22.24 22.36 22.24
HSDPA Subtest-1 22.22 22.28 22.11

3GPP Rel 5 HSDPA Subtest-2 22.14 22.27 22.04
HSDPA Subtest-3 22.11 22.21 22.01

HSDPA Subtest-4 21.65 21.82 22.09

HSUPA Subtest-1 22.19 22.22 22.08

HSUPA Subtest-2 22.14 22.21 22.15

3GPP Rel 6 HSUPA Subtest-3 21.63 21.74 21.60
HSUPA Subtest-4 22.15 22.28 22.11

HSUPA Subtest-5 22.21 22.34 22.16

3GPP Rel 7 HSPA+ Subtest-1 22.18 22.32 22.10
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WCDMA Band II_HSDPA / HSUPA / HSPA+ conducted power table
(Reduced power) :
Band WCDMA I
TX Channel 9262 9400 9538
Frequency (MHz) 1852.4 1880 1907.6
Max. Rated Avg. Power+Max. Tolerance (dBm) 15.00
3GPP Rel 99 RMC 12.2Kbps 14.69 14.83 15.00
HSDPA Subtest-1 14.55 14.77 14.99
HSDPA - . . .
3GPP Rel 5 S Subtest-2 14.54 14.68 14.96
HSDPA Subtest-3 14.53 14.69 14.98
HSDPA Subtest-4 14.53 14.68 14.95
HSUPA Subtest-1 14.53 14.79 14.94
HSUPA Subtest-2 14.52 14.78 14.95
3GPP Rel 6 HSUPA Subtest-3 14.50 14.69 14.96
HSUPA Subtest-4 14.51 14.77 14.94
HSUPA Subtest-5 14.54 14.80 14.97
3GPP Rel 7 HSPA+ Subtest-1 14.46 14.62 14.90
Sub-test for HSDPA
X Ba Brs CM (dB) MPR (dB)
SEISIT Ba sF) | PP | (Note?. Note 2) | (Note3) | (Note3)
1 2/15 15/15 64 2/15 4/15 0.0 0.0
2 12/15 15/15 64 12/15 24/15 1.0 0.0
3 15/15 8/15 64 15/8 30/15 15 05
4 15/15 4/15 64 15/4 30/15 1.5 05
Sub-test for HSUPA
Ba Brs Pea Pea Bea P PR AG
SUBTESTY B Be ) sy | BB ) oter) | B | (UORD | (SF) | (Codes) | ardo) | ot 2) | otes) |
1 1115 [ 15/15 | 84 | 1115| 22115 |209/225 | 1309/225 | 4 1 10 0.0 20 75
2 615 | 15/15 | 64 | 6/15 | 12115 | 1215 94/75 4 1 30 20 12 67
3 |1s15| s | ea |59 | aons | aors | BedATRR G 2 20 10 15 92
2115 | 15115 | 64 | 2715 | 4/15 2/15 56/75 4 1 30 20 17 71
5 16/15 | 16/15 | 64 | 16/15| 30/15 | 24/15 134/15 4 1 10 0.0 21 81
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Main antenna
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Average conducted output

Sl B Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
cH | Freauency | 14 0rance (dBm) (Hbpe)
(MHz) 1
2412 17.5 17.26
6 2437 17.5 17.31
11 2462 17.5 17.21
Average conducted output
802.11¢g Max. Rated Avg. power (dBm)
Power + Max.
cH | Freauency | 14 0ance (dBm) Data Rate (Mbps)
(MHz) 6
1 2412 16.5 16.25
6 2437 16.5 16.21
11 2462 16.5 16.20

802.11 n(20M)

Max. Rated Avg.
Power + Max.

Average conducted output
power (dBm)

CH ey Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5
2412 15 14.61
6 2437 15 14.56
11 2462 15 14.73

802.11 n(40M)

Average conducted output

Max. Rated Avg. power (dBm)
cy | Frequency TZ‘;‘;‘;:C; ?g%xh) Data Rate (Mbps)
(MHz) 13.5
2422 14.5 14.13
2437 14.5 14.11
2452 14.5 14.39
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Main antenna
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802.11 a Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
cy | Frequency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6
36 5180 13 12.57
40 5200 13 12.60
44 5220 13 12.57
48 5240 13 12.44
52 5260 13 12.65
56 5280 13 12.62
60 5300 13 12.57
64 5320 13 12.56
100 5500 13 12.58
120 5600 13 12.65
124 5620 13 12.57
128 5640 13 12.55
140 5700 13 12.61
149 5745 13 12.61
157 5785 13 12.62
165 5825 13 12.63
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802.11 n(20M) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
cy | Frequency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5
36 5180 12 11.54
40 5200 12 11.61
44 5220 12 11.62
48 5240 12 11.59
52 5260 12 11.53
56 5280 12 11.55
60 5300 12 11.59
64 5320 12 11.50
100 5500 12 11.56
120 5600 12 11.62
124 5620 12 11.55
128 5640 12 11.51
140 5700 12 11.61
149 5745 12 11.60
157 5785 12 11.52
165 5825 12 11.57
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802.11 n(40M) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
cy | Frequency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 13.5

38 5190 12 11.58

46 5230 12 11.56

54 5270 12 11.63

62 5310 12 11.39

102 5510 12 11.55

118 5590 12 11.61

126 5630 12 11.58

134 5670 12 11.62

151 5755 12 11.57

159 5795 12 11.58
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802.11 ac(20M) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
cy | Frequency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5
36 5180 12 11.23
40 5200 12 11.42
44 5220 12 11.44
48 5240 12 11.41
52 5260 12 11.32
56 5280 12 11.48
60 5300 12 11.45
64 5320 12 11.32
100 5500 12 11.46
120 5600 12 11.42
124 5620 12 11.41
128 5640 12 11.39
140 5700 12 11.43
144 5720 12 11.53
149 5745 12 11.51
157 5785 12 11.34
165 5825 12 11.39
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802.11 ac(40M)

Average conducted output

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

CH

(MHz) 13.5
38 5190 12 11.37
46 5230 12 11.36
54 5270 12 11.38
62 5310 12 11.22
102 5510 12 11.45
118 5590 12 11.45
126 5630 12 11.40
134 5670 12 11.45
142 5710 12 11.55
151 5755 12 11.42
159 5795 12 11.44

802.11 ac(80M)

Average conducted output

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

CH

(MHz) 29.3
42 5210 10 9.56
58 5290 10 9.58
106 5530 10 9.51
122 5610 10 9.57
138 5690 10 9.68
155 5775 10 952
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Aux antenna

80211 b Average conducted output
) Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
CH Frequency Tolerance (dBm) (Mbps)
(MHz) 1
1 2412 17.5 17.01
6 2437 17.5 17.15
11 2462 17.5 16.94
802.11 g Average conducted output
Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
CH Frequency Tolerance (dBm) (Mbps)
(MHz) e
1 2412 16.5 16.19
6 2437 16.5 16.01
11 2462 16.5 15.95

802.11 n(20M)

Average conducted output

Max. Rated Avg. power (dBm)
cH | Frequency ng‘pgcg ?g%xrﬁ) Data Rate (Mbps)
(MHz) 65
2412 15 14.16
6 2437 15 14.24
11 2462 15 14.26

802.11 n(40M)

Average conducted output

Max. Rated Avg. power (dBm)
cy | Frequency ngmenrc“; lz/clj?BXrﬁ) Data Rate (Mbps)
(MHz) 13.5
2422 14.5 13.93
2437 14.5 14.05
2452 14.5 14.16
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802.11 a Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
cy | Frequency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6
36 5180 13 12.96
40 5200 13 12.94
44 5220 13 12.91
48 5240 13 12.81
52 5260 13 12.93
56 5280 13 12.91
60 5300 13 12.90
64 5320 13 12.87
100 5500 13 12.94
120 5600 13 12.95
124 5620 13 12.82
128 5640 13 12.83
140 5700 13 12.93
149 5745 13 12.91
157 5785 13 12.91
165 5825 13 12.95
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802.11 n(20M) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
cy | Frequency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5
36 5180 12 11.75
40 5200 12 11.76
44 5220 12 11.71
48 5240 12 11.59
52 5260 12 11.73
56 5280 12 11.71
60 5300 12 11.72
64 5320 12 11.66
100 5500 12 11.70
120 5600 12 11.73
124 5620 12 11.66
128 5640 12 11.61
140 5700 12 11.76
149 5745 12 11.70
157 5785 12 11.71
165 5825 12 11.73
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802.11 n(40M) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)
CH
(MHz) 13.5

38 5190 12 11.92
46 5230 12 11.91
54 5270 12 11.94
62 5310 12 11.65
102 5510 12 11.93
118 5590 12 11.92
126 5630 12 11.83
134 5670 12 11.94
151 5755 12 11.91
159 5795 12 11.89
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802.11 ac(20M) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
cy | Frequency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5
36 5180 12 11.52
40 5200 12 11.64
44 5220 12 11.64
48 5240 12 11.66
52 5260 12 11.63
56 5280 12 11.67
60 5300 12 11.64
64 5320 12 11.54
100 5500 12 11.63
120 5600 12 11.62
124 5620 12 11.52
128 5640 12 11.60
140 5700 12 11.62
144 5720 12 11.61
149 5745 12 11.68
157 5785 12 11.59
165 5825 12 11.64
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802.11 ac(40M)

Average conducted output

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

CH

(MHz) 13.5
38 5190 12 11.58
46 5230 12 11.68
54 5270 12 11.63
62 5310 12 11.50
102 5510 12 11.64
118 5590 12 11.64
126 5630 12 11.52
134 5670 12 11.66
142 5710 12 11.60
151 5755 12 11.62
159 5795 12 11.66

802.11 ac(80M)

Average conducted output

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

CH

(MHz) 29.3
42 5210 10 9.92
58 5290 10 9.91
106 5530 10 9.82
122 5610 10 9.90
138 5690 10 9.89
155 5775 10 9.75
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Frequency Data MF?X' Rated Avg. Avg. Output Power (dBm)
(MHz) Rate ower + Max.
Tolerance (dBm) dBm mW
2402 1 5.5 -0.99 0.796
2441 1 5.5 -1.23 0.7583
2480 1 5.5 -1.46 0.714
2402 2 5.5 4.58 2.871
2441 2 55 4.45 2.786
2480 2 5.5 4.40 2.754
2402 3 5.5 4.62 2.897
2441 3 5.5 4.60 2.884
2480 3 5.5 4.47 2.799
Max. Rated Avg. Avg. Output Power (dBm)
Frequency (MHz) Power + Max. BT4.0

Tolerance (dBm) 4Bm W

2402 5.5 4.51 2.825

2442 5.5 4.15 2.600

2480 5.5 4.52 2.831
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SES

Aux antenna

Frequency Data MF?X' Rated Avg. Avg. Output Power (dBm)

(MHz) Rate ower + Max.

Tolerance (dBm) dBm mW
2402 1 5.5 -0.91 0.811
2441 1 5.5 -0.95 0.804
2480 1 5.5 -0.99 0.796
2402 2 55 5.11 3.243
2441 2 5.5 5.08 3.221
2480 2 5.5 4.89 3.083
2402 3 5.5 5.13 3.258
2441 3 55 5.15 3.273
2480 3 5.5 4.91 3.097

Frequency (MHz)

Max. Rated Avg.

Avg. Output Power (dBm)

Power + Max.

BT4.0

Tolerance (dBm) 4Bm W
2402 5.5 4.66 2.924
2442 5.5 4.31 2.698
2480 5.5 4.80 3.020

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

For WLAN, 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.

WWAN_UMTS B5: back/top/bottom/left sides with test distance 0Omm
(No power reduction).

WWAN_UMTS B2: back/top/bottom sides with test distance 0Omm
(No power reduction). Left side with test distance 15mm (No
power reduction) and Omm (With power reduction).

WLAN: back/top/left sides with test distance Omm.

Top 9.3 21.8
202.8 51.3
WLAN Aux 8.3
267.3 66.8
WLAN Main
Right Back view Left
(P-sensor N
1743 foun e
267.4 WWAN coverage
8.2
42.8 ] f 03
Eottom

Antenna location (Back view)
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Note:

1.

The 3G SAR test reduction procedure is applied to HSDPA with 12.2 kbps RMC
as the primary mode. Since the maximum output power in a secondary mode
(HSDPA) is < V4 dB higher than the primary mode (WCDMA), SAR measurement is
not required for the secondary mode (HSDPA).

The 3G SAR test reduction procedure is applied to HSPA (HSUPA/HSDPA with
RMC) with 12.2 kbps RMC as the primary mode. Since the maximum output power
in a secondary mode (HSPA) is < V4 dB higher than the primary mode (WCDMA),
SAR measurement is not required for the secondary mode (HSPA).

The 3G SAR test reduction procedure is applied to (uplink) HSPA+ with 12.2
kbps RMC as the primary mode. Power is measured for HSPA+ that supports
uplink 16 QAM according to configurations in Table C.11.1.4 of 3GPP TS 34.121-1
to determine SAR test reduction. Since the maximum output power in a secondary
mode (HSPA+) is < V4 dB higher than the primary mode (WCDMA), SAR
measurement is not required for the secondary mode (HSPA+).

Table C 11 1 4: B values for transmitter characteristics tests with HS-DPCCH and E-DCH with 16QAM

Sub- i Ba Bus Bec Bea Bed cM MPR AG E-TFCI| E-TFCI
test | (Note3) (Note1) (2xSF2) (2xSF4) {dB) (dB) Index | (Note 5) | (boast)
(Note 4) (Note 4) (Note 2) | (Note 2) | (Note 4)
1 1 0 30/15 3015 Beq1: 30/15 Bea3: 24/15 35 2.5 14 105 105
Bea2: 30/15 Bead: 24/15

Note 1:  Aack, Auack and Acar = 30/15 with 3, = 30115+ J3, .

MNote 2. CM = 3.5 and the MPR is based on the relative CM difference, MPR = MAX(CM-1,0).

Note 3: DPDCH is not configured, therefore the . is set to 1 and By = 0 by default.

Note 4. Peq can not be set directly; it is set by Absolute Grant Value.

MNote 5. All the sub-tests require the UE to transmit 2S5F2+25F4 16QAM EDCH and they apply for UE using E-
DPDCH category 7 E-DCH TTl is set to 2ms TTl and E-DCH table index = 2 To support these E-DCH
configurations DPDCH is not allocated The UE is signalled to use the extrapolation algorithm:

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.

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

Initial Test Configuration:

4. Aninitial 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.

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)
Min. test separation distance(mm)

x Jf(OHZ) =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(====)(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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Top side Right side Left side
Max. tune-up | Max. tune-up antenna-to- antenna-to- antenna-to-
Mode . i user- ; Require user- Require user- . Require
[poEEE) | FenEiiY) separation CaI\;:;Iimn SAR | separation | >20cm SAR | separation Cat:;l;agon SAR
distance testing? | distance testing? | distance testing?
(mm) (mm) (mm)
VIODWA 24 251189 | 668 | 174939 | NO | 2674 | YES | NO | 82 | 42309 | YES
VéSI%M\'/A 24 251.189 66.8 99.442 NO 267.4 YES NO 8.2 28.185 YES
Bottom side Back side
Max. tune-up | Max. tune-up antenna-to- antenna-to-
Wlarite power(dBm) | power(mW) se:zil’e;t}on Calculation Rg(/}-\uFl{re se:asreart_ion Calculation RGS’qAUFI{e
distance vellE testing? | distance vl testing?
(mm) (mm)
WCDMA 24 251189 | 4258 8106 | YEs |'®S1an| g9385 | YES
Band Il 5
WCDMA 24 251189 | 4258 5400 | YEs |'®SSMaN| 45004 | YES
Band V 5
Top side Right side Left side
Mode ng;:g;}#;) Mia;ru(r;fw)p antizgra_-to- Caloulati Require antﬁggi-to- Require antﬁggi-to- Calculation Require
P P separation acu|a|on SAR | separation | >20cm SAR | separation e SAR
distance value testing? | distance testing? | distance testing?
(mm) (mm) (mm)
WLAN Main 17.5 56.234 21.8 4.048 YES 267.3 YES NO 8.3 10.631 YES
2.45GHz
WLSAg‘H'\:a'” 13 19.953 218 2.209 NO | 2673 | YES | NO 8.3 5802 | YES
Main_BT 5.5 3.548 21.8 0.256 NO 267.3 YES NO 8.3 0.673 NO
Bottom side Back side
Mode Max. tune-up | Max. tune-up antizgi-to- Require anti:gra:to- Require
FoEGlE) | FonEiEi) separation Cat:aulluaetlon SAR [ separation Cal\;:aulluaélon SAR
distance testing? | distance testing?
(mm) (mm)
WLAN Main less than
2 45GHz 17.5 56.234 140.3 904.765 NO 5 17.647 YES
WLAN Main 13 19.953 | 1403 | 903.963 | No |'®S1@| 9631 | vES
5GHz 5
Main_BT 55 3548 | 1403 | 903112 | No |1\ 4448 | NO
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Top side Right side Left side
Max. tune-up | Max. tune-up antenna-to- antenna-to- antenna-to-
Mode . ' user- . Require user- Require user- . Require
FECEEIEY | PN separation Ca:f;:jglon SAR | separation | >20cm SAR | separation Calvc:lljélon SAR
distance testing? | distance testing? | distance testing?
(mm) (mm) (mm)
V\g‘g\'eﬁ‘z’x 175 56.234 9.3 9.488 YES | 2028 | YES | NO | 513 | 14765 | NO
WAL X 13 19.953 9.3 5178 | YES | 2028 | YES | NO | 513 | 13963 | NO
Aux_BT 5.5 3.548 9.3 0.601 NO 202.8 YES NO 51.3 13.112 NO
Bottom side Back side
tenna-to- antenna-to-
Max. tune-up | Max. tune-up an . .
Mode user- " Require user- ! Require
FOVCREIE) || [FOuEid separation Calf;f;mn SAR | separation Cal\f:;limn SAR
distance testing? | distance testing?
(mm) (mm)
WLAN Aux less than
2 45GHz 17.5 56.234 174.3 | 1244.765 NO 5 17.647 YES
WLAN Aux 13 19.953 | 1743 |1243.963 | NO |'®MMa" 9631 | vES
5GHz 5
Aux_BT 55 3.548 1743 | 1243112 | NO 'essgha” 1118 | NO

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).

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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1.6 Proximity sensor operation description

The P-sensor being used to reduce output power is capacitive in which when the object
such as human body, metal or plastic is being approached, the sensing capacitance would
be increased with the antenna pad. Once the capacitance is accumulated, and reached
over the threshold as set in MCU of the microchip, the interruption signal is pulled low
(High state without trigger ) and further inform modem module of the transmitter to make
power reduction.

P-Sensor
Circuitry WWAN Antenna

Interrdption
Signal

WWAN
Module

1.6.1 Proximity sensor measurement procedure
1. The proximity sensor is collocated with WWAN antenna.

2. Output power is measured, and monitored by using the communication tester. A
RF cables with sufficient length was being attached from the antenna port of the
module, and used for the measurement. The appropriate loss attenuated from
cable is compensated in the communication tester.

EUT Communication tester

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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1.6.2 Trigger distances for back/left side

9.

Test procedure:

. The entire back surface or edge of the tablet is positioned below a flat phantom

filled with the required tissue equivalent medium and positioned at least 20 mm
further than the distance that triggers power reduction.

. The back surface or edge is moved toward the phantom in 3 mm steps until the

sensor triggers.

. The back surface or edge is then moved back (further away) from the phantom

until maximum output power is returned to the normal maximum level.

. The back surface or edge is again moved toward the phantom, but in 1 mm steps,

until it is at least 5 mm past the triggering point or touching the phantom

. If the tablet is not touching the phantom, it is moved in 3 mm steps until it touches

the phantom to confirm that the sensor remains triggered and the maximum
power stays reduced.

. The process is then reversed by moving the tablet away from the phantom to

determine triggering release, until it is at least 10 mm beyond the point that
triggers the return of normal maximum power.

. The measured output power within £ 5 mm of the triggering points, or until the

tablet is touching the phantom, for movements to and from the phantom should be
tabulated.

. To ensure all production units are compliant, it is generally necessary to reduce

the triggering distance determined from the triggering tests by 1 mm, or more if it
is necessary, and use the smallest distance for movements to and from the
phantom, minus 1 mm, as the sensor triggering distance for determining the SAR
measurement distance.

For back side, the trigger distance of proximity sensor is 11mm.

10. For left side, the trigger distance of proximity sensor is 17mm, and we perform

the 1.6.3 tilt angle testing in next step.
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1.6.3 Tilt angle testing
Test procedure:

1. The influence of table tilt angles to proximity sensor triggering is determined by
positioning each tablet edge that contains a transmitting antenna, perpendicular to
the flat phantom, at the smallest sensor triggering test distance determined in
sections 1.6.2 by rotating the tablet around the edge next to the phantom in <10
deg increments until the tablet is +/- 45deg or more from the vertical position at 0
deg.

2. If sensor triggering is released and normal maximum output power is restored
within the +/- 45deg range, the procedures in step 1) should be repeated by
reducing the tablet to phantom separation distance by 1 mm until the proximity
sensor no longer releases triggering, and maximum output power remains in the
reduced mode.

3. The smallest separation distance determined in steps 1) and 2), minus 1 mm, is
the sensor triggering distance for tablet tilt coverage. The smallest separation
distance determined in sections 1.6.2, 1.6.3 minus 1 mm should be used in the
SAR measurements.

4. The influence of tablet tilt angles to proximity sensor triggering is determined by
positioning top and right sides, please refer to table 1.6.5 and 1.6.6.

5. After the tilt angle testing for left side, the sensor is not released during +/- 45deg,
so 17-1=16mm, is the sensor triggering distance for tablet tilt coverage. The
smallest separation distance minus 1 mm (16-1=15mm) should be used in the
SAR measurements.
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1.6.4 Proximity sensor coverage

The following procedures do not apply and are not required for configurations
where the antenna and sensor are collocated and the peak SAR location is
overlapping with the sensor.

Test procedure:

1. The back surface or edges of the tablet is positioned at a test separation distance
less than or equal to the distance required for back surface or edge triggering,
with both the antenna and sensor pad located at least 20 mm laterally outside the
edge (boundary) of the phantom, along the direction of maximum antenna and
sensor offset.

2. The similar sequence of steps applied to determine sensor triggering distance in
section 1.6.2 are used to verify back surface and edge sensor coverage by
moving the tablet (sensor and antenna) horizontally toward the phantom while
maintaining the same vertical separation between the back surface or edge and
the phantom.

3. After the exact location where triggering of power reduction is determined, with
respect to the sensor and antenna, the tablet movement should be continued, in 3
mm increments, until both the sensor and antenna(s) are fully under the phantom
and at least 20 mm inside the phantom edge.

4. The process is then repeated from the other direction, at the opposite end of
maximum antenna and sensor offset, by rotating the tablet 180 degrees.
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1.6.5 Results
The measured output power within £ 5 mm of the triggering points, or until the
tablet is touching the phantom, for movements to and from the phantom is
tabulated in the following.

Back side

Moving device toward the phantom
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Moving device away from the phantom
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For back side, the worst trigger distance of proximity sensor is 11mm, thus we test
back side SAR in 10mm without power reduction and 0Omm with power reduction.
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Left side

Moving device toward the phantom

Report No. : E5/2016/A0004
Page: 35 of 140

Bolow ol

L I

——WEIDMA B2

Power [dbrm)

B

ta

ta

I
-l

BB R

Distance {mm}

Unless otherwise stated the results shown in this test report refer only to the sampl
[R2ELIE B l*ﬁéf A SRS B IR R, E 00 iﬁéf 1

tested and such sample(s) are retained for 90 days only.

SRIBEER A -

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



Moving device away from the phantom
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Table 1.6.5 Tilt angle test results for left side

P-sensor
ON/OFF

-50
deg

-45
deg

-40
deg

-30
deg

-20
deg

-10
deg

0
deg

10
deg

20
deg

30
deg

40
deg

45
deg

50
deg

17mm

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

During the tilt angle testing for top side, the sensor is not released in 17mm, so
17-1=16mm, is the sensor triggering distance for tablet tilt coverage. The smallest
separation distance minus 1mm (16-1=15mm) should be used in the SAR

measurements for left side.
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Note:

1. The triggering variations and hysteresis effect has been evaluated separately
according to the tissue-equivalent medium required for each frequency band,
and sensor triggering does not change with different tissue-equivalent media.

2. The default power level for sensor failure and malfunctioning, including all
compliance concerns, has been addressed in the client's operation
description (1.6.6) for the proximity sensor implementation to be acceptable.

3. Conducted power is monitored qualitatively to identify the general triggering
characteristics and recorded quantitatively, versus spacing.
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1.6.6 Operation description for P-sensor
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Power Reduction Design Specification (for P-sensor)

The mechanism of power reduction is used only for WWAN, not for Wi-Fi and
Bluetooth. The reduced power for each technology/band is defined in Table1-1.
With P-sensor mechanism, the WCDMA default power when P-sensor failure or
malfunction are show in Table1-2 as below.

Table1-1 : The power reduction scenario table

WCDMA B2 YES
WLAN NO
BT NO

Table1-2 : The default maximum power when p-sensor failure or
malfunction

UMTS B2

RMC 12.2K data 15
HSDPA case 1 15
HSDPA case 2 15
HSDPA case 3 15
HSDPA case 4 15
HSUPA case 1 15
HSUPA case 2 15
HSUPA case 3 15
HSUPA case 4 15
HSUPA case 5 15

15

HSPA+ case 1
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1.7 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.

B b

Mo uimen] Saner g DASYS

oo I e I Y A e
fovt =5 - ) 3 "

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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1.8 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
835/1900/2450/5200/5300/5600/5800
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
Range

10 uW/g to > 100 mW/g
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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SAM PHANTOM V4.0C

Construction

The shell corresponds to the specifications of the Specific
Anthropomorphic Mannequin (SAM) phantom defined in IEEE 1528
and IEC 622009.

It enables the dosimetric evaluation of left and right hand phone
usage as well as body mounted usage at the flat phantom region. A
cover prevents evaporation of the liquid. Reference markings on the
phantom allow the complete setup of all predefined phantom
positions and measurement grids by manually teaching three points
with the robot.

Shell 2+0.2mm
Thickness

Filling Volume|Approx. 25 liters
Dimensions [Height: 850 mm;

Length: 1000 mm;
Width: 500 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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1.9 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 835/1900/2450/5200/5300/
5600/5800 MHz. The tests were conducted on the same days as the measurement of
the DUT. The obtained results from the system accuracy verification are displayed in
the table 1 (SAR values are normalized to 1W forward power delivered to the dipole).
During the tests, the ambient temperature of the laboratory was 21.7°C, the relative
humidity was 62% and the liquid depth above the ear reference points was = 15 cm *
5 mm (frequency < 3 GHz) or 2 10 cm £ 5 mm (frequency > 3 G Hz) in all the cases. It
is seen that the system is operating within its specification, as the results are within
acceptable tolerance of the reference values.

R ¥
Spacer X

3D Probe positioner

\\ Field probe é

. T Flatphantom

- Dipole
Signal | =
generatar=l= 3 x"=|:|=
Attt
)
|
eM

Fig. b The block diagram of system verification
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1W Measured o
Validation Frequency Target HEEBLIEe SAR-1g Rt Measured
. S/N SAR-1g , n
Kit (MHz) SAR-1¢g (mW/g) normalized (%) Date
(mW/q) to 1W

D835V2 [4d063| 835 |Body| 9.57 2.45 9.8 2.40% | Oct. 20, 2016
D1900V2 | 5d027 | 1900 [ Body| 39.7 9.98 39.92 0.55% | Oct. 20, 2016
D2450V2 | 727 | 2450 | Body 49.6 12.6 504 1.61% | Oct. 27, 2016
5200 | Body 71.9 7.22 72.2 0.42% | Oct. 27, 2016
D5GHZV2 | 1023 5300 | Body| 75.1 7.32 73.2 -2.53% | Oct. 27, 2016
5600 | Body 78.3 7.77 77.7 -0.77% | Oct. 28, 2016
5800 | Body| 75.3 7.49 74.9 -0.53% | Oct. 28, 2016

Table 1. Results of system validation

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'iﬁéf,ﬁ%‘l [EEapiEing fifﬁ#x Fif [ﬁJEﬁﬂi‘fifﬁ#@ W?’WO‘« ° 4*-%%}%%’:’; £ ﬂl?{pi'l?’ﬁ‘ > TF‘W[&} 7
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



1.10 Tissue Simulant Fluid for the Frequency Band
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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 depth of the tissue simulant in the flat section of the phantom was
=15 cm £ 5 mm (Frequency <3G) or 2 10 cm £ 5 mm (Frequency >3G) during all tests.

(Fig. 2)
. Measured '.I'arget. Target Mgasurgd Measured
Tissue | Measurement Dielectric .. Dielectric e o o
Type Date Frequency Constant, Conductivity, Constant, Conductivity, | % dev €r | % dev o
(MHz) e o (S/m) er o (S/m)
835 55.200 0.970 53.018 1.009 3.95% | -4.02%
836.6 55.195 0.972 53.012 1.012 3.96% | -4.12%
Oct. 20,2016 | 1852.4 53.300 1.520 52.185 1.551 2.09% | -2.04%
1880 53.300 1.520 51.988 1.574 2.46% | -3.55%
1900 53.300 1.520 51.848 1.583 2.72% | -4.14%
2402 52.764 1.904 52.642 1.979 0.23% | -3.93%
2412 52.751 1.914 52.639 1.991 0.21% | -4.04%
2437 52.717 1.938 52.578 2.011 0.26% | -3.79%
Body 2441 52.712 1.941 52.551 2.012 0.31% | -3.64%
Oct. 27, 2016 2450 52.700 1.950 52.545 2.022 0.29% | -3.69%
5180 49.041 5.276 49.256 5.446 -0.44% | -3.22%
5200 49.014 5.299 49.214 5.477 -0.41% | -3.35%
5260 48.933 5.369 49.081 5.557 -0.30% | -3.49%
5300 48.879 5.416 48.997 5.618 -0.24% | -3.73%
5600 48.471 5.766 48.846 5.854 -0.77% | -1.52%
Oct. 28, 2016 5800 48.200 6.000 48.645 6.114 -0.92% | -1.90%
5825 48.166 6.029 48.639 6.138 -0.98% | -1.80%

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 o Cellulose| Sugar | amount
850 Body — 631.68g|11.72g| 129 — 600 g | 1.0L(Kg)
1900 Body [300.67g|716.56g| 4.0g — — — 1.0L(Kg)
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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1.11 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.

1.12 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:

1.12.1 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
Jo, 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].

1.12.2 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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1.13 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
WCDMA Band Il (without power reduction)
Distanc Max. Rated Avg. MEEENTEG Averaged SAR over
" Freq. Avg. . 19 Plot
Mode Position e CH Power + Max. Scaling
(MHz) Power (W/kg) page
(mm) Tolerance (dBm)
(dBm) Measured| Reported
Back side 10 9262 | 1852.4 24 22.99 [26.18%| 0.325 0.410
WCDMA Top side 0 9262 | 1852.4 24 22.99 [26.18%| 0.046 0.058
Band II Bottom side 0 9262 | 1852.4 24 22.99 |26.18%| 0.074 | 0.093
Left side 15 9262 | 1852.4 24 2299 [26.18%| 0.380 0.479
WCDMA Band Il (with power reduction)
Distanc Max. Rated Avg. MEEETER Averaged SAR over
" Freq. Avg. , 19 Plot
Mode Position e CH Power + Max. Scaling
(MHz) Power (W/kg) page
(mm) Tolerance (dBm)
(dBm) Measured| Reported
WCDMA Back side 0 9400 | 1880 15 14.83 3.99% 0.366 0.381 -
Band Ii Left side 0 9400 | 1880 15 1483 |3.99% | 0.625 | 0.650 | 64
WCDMA Band V
Distanc Max. Rated Avg. MEEETER Averaged SAR over
» Freq. Avg. . 1g Plot
Mode Position e CH Power + Max. Scaling
(MHz) Power (W/kg) page
(mm) Tolerance (dBm)
(dBm) Measured| Reported
Back side 0 4183 | 836.6 24 22.36 145.88%]| 0.085 0.124 -
WCDMA Top side 0 4183 | 836.6 24 22.36 145.88%]| 0.014 0.020 -
Band V Bottom side 0 4183 | 836.6 24 2236 |[45.88%| 0.019 | 0.028 -
Left side 0 4183 | 836.6 24 22.36 145.88%]| 0.230 0.336 65
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WLAN Main Antenna
' Max. Rated VRS Averaged SAR over
Antenna Mode Position 2SS CH ey Avg. Avg. Power | Scaling 1g (Wikg) o
(mm) (MHz) | Power + Max. (dBm) Measure Reported page
Tolerance d
Back sdie 0 6 2437 17.5 17.31 4.47% 0.176 0.184 -
Top side 0 6 2437 17.5 17.31 4.47% 0.050 0.052 -
WLAN802.11 b Left side 0 1 2412 17.5 17.26 5.68% | 0.801 0.847 66
Left side” 0 1 2412 17.5 17.26 5.68% | 0.800 0.845 -
Left side 0 6 2437 17.5 17.31 4.47% 0.788 0.823 -
Back side 0 39 2441 5.5 5.15 8.39% | 0.011 0.012 -
Bluetooth (8DPSK) | Top side 0 39 2441 5.5 5.15 8.39% | 0.003 0.003 -
Left side 0 39 2441 5.5 5.15 8.39% | 0.049 0.053 67
Back side 0 40 5200 13 12.60 9.65% | 0.120 0.132 -
Main WLANB802.11 a 5.2G| Top side 0 40 5200 13 12.60 9.65% | 0.063 0.069 -
Left side 0 40 5200 13 12.60 9.65% | 0.364 0.399 68
Back side 0 52 5260 13 12.65 8.39% | 0.141 0.153 -
WLANB802.11 a 5.3G| Top side 0 52 5260 13 12.65 8.39% | 0.058 0.063 -
Left side 0 52 5260 13 12.65 8.39% | 0.326 0.353 69
Back side 0 120 5600 13 12.65 8.39% | 0.102 0.111 -
WLANB802.11 a 5.6G| Top side 0 120 5600 13 12.65 8.39% | 0.036 0.039 -
Left side 0 120 5600 13 12.65 8.39% | 0.140 0.152 70
Back side 0 165 5825 13 12.63 8.89% | 0.104 0.113 -
WLANB802.11 a 5.8G| Top side 0 165 5825 13 12.63 8.89% | 0.058 0.063 -
Left side 0 165 5825 13 12.63 8.89% | 0.165 0.180 71
* - repeated at the highest SAR measurement according to the KDB 865664 D01
WLAN Aux Antenna
‘ Max. Rated VEESEs Averaged SAR over
Antenna Mode Position DB CH e Avg. Avg. Power| Scaling 19 (Wikg) Al
(mm) (MHz) | Power + Max. (dBm) Measure Reported page
Tolerance d
Back side 0 6 2437 17.5 17.15 8.39% 0.256 0.277 -
WLANS802.11 b Top side 0 6 2437 17.5 17.15 8.39% 0.624 0.676 72
Left side 0 6 2437 17.5 17.15 8.39% 0.071 0.077 -
Back side 0 0 2402 5.5 4.62 22.46% | 0.018 0.022 -
Bluetooth (8DPSK) | Top side 0 0 2402 5.5 4.62 22.46% | 0.042 0.051 73
Left side 0 0 2402 5.5 4.62 22.46% | 0.004 0.005 -
Back side 0 36 5180 13 12.96 0.93% 0.100 0.101 -
WLANB802.11 a 5.2G| Top side 0 36 5180 13 12.96 0.93% 0.275 0.278 74
Aux Left side 0 36 5180 13 12.96 0.93% 0.015 0.015 -
Back side 0 52 5260 13 12.93 1.62% 0.098 0.100 -
WLAN802.11 a 5.3G | Top side 0 52 5260 13 12.93 1.62% 0.205 0.208 75
Left side 0 52 5260 13 12.93 1.62% 0.023 0.023 -
Back side 0 120 5600 13 12.95 1.16% 0.085 0.086 -
WLAN802.11 a 5.6G | Top side 0 120 5600 13 12.95 1.16% 0.173 0.175 76
Left side 0 120 5600 13 12.95 1.16% 0.015 0.015 -
Back side 0 165 5825 13 12.95 1.16% 0.103 0.104 -
WLAN802.11 a 5.8G | Top side 0 165 5825 13 12.95 1.16% 0.242 0.245 77
Left side 0 165 5825 13 12.95 1.16% 0.017 0.017 -
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3. Simultaneous Transmission Analysis
Simultaneous Transmission Scenarios:

Simultaneous Transmit Configurations Body
WCDMA + 2.4/5GHz WLAN Main Yes
WCDMA + 2.4/5GHz WLAN Aux Yes

WCDMA + BT Main + 2.4/5GHz WLAN Aux Yes
WCDMA + 2.4/5GHz WLAN Main + BT Aux Yes
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3.1 Estimated SAR calculation

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

Mazx. tune up pover(mW) + f(GHz)

Cethmated SAR = »
i Min. test separation distancs(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 dlz';]anr;;;e Estimated SAR
WLAN 2.4G [ Main/Aux bottom > 50 0.4 (1g)
WLAN 5G Main/Aux bottom > 50 0.4 (1g)
BT Main/Aux bottom >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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WCDMA Band Il + 2.4 GHz WLAN Main
Distanc Max Max.
No. | Conditions Position e : WLAN [ SAR Sum SPLSR
WWAN .
(mm) Main
Back side 0 0.381 0.184 | o565 | ZSAR<1SE,
Not required
. >SAR<1.6,
1 WCDMA Top side 0 0.058 0.052 0.110 Not required
Band Il
an Bottom side 0 0.093 0400 | 0493 | ZSAR<1S,
Not required
Left side 0 0650 | 0847 | 1497 | ZSAR<1S6,
Not required
WCDMA Band V + 2.4 GHz WLAN Main
Distanc Max Max.
No. | Conditions Position e : WLAN SAR Sum SPLSR
WWAN .
(mm) Main
Back side 0 0.124 0184 | 0308 | ZSAR<1S,
Not required
. >SAR<1.6,
, WCDMA Top side 0 0.020 0.052 0.072 Not required
Band V
Bottom side 0 0.028 0400 | 0428 | ZSAR<1S6,
Not required
Left side 0 0336 | 0847 | 1183 | ZSAR<1S6,
Not required
WCDMA Band Il + 2.4 GHz WLAN Aux
Distanc Max Max
No. | Conditions Position e WWAN | WLAN Aux SAR Sum SPLSR
(mm)
Back side 0 0.381 0.277 0.658 | ZSAR<1S,
Not required
. >SAR<1.6,
, WCDMA Top side 0 0.058 0.676 0.734 Not required
Band Il
Bottom side 0 0.093 0400 | 0493 | ZSAR<1S,
Not required
Left side 0 0650 | 0077 | o727 | ZSAR<1S6,
Not required
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T
WCDMA Band V + 2.4 GHz WLAN Aux
Distanc Max Max
No. [ Conditions Position e WWAN | WLAN Aux SAR Sum SPLSR
(mm)
Back side 0 0.124 0.277 0.401 ZSAR<1.'6’
Not required
. >SAR<1.6,
. WCDMA Top side 0 0.020 0.676 0.696 Not required
Band V
Bottom side 0 0.028 0400 | 0428 | ZSAR<1S6,
Not required
Left side 0 0336 | 0077 | 0413 | ZSAR<SE,
Not required
WCDMA Band Il + 5 GHz WLAN Main
Distanc Max Max.
No. | Conditions Position e : WLAN [ SAR Sum SPLSR
WWAN )
(mm) Main
Back side 0 0.381 0153 | 0534 | ZSAR<1SE,
Not required
. >SAR<1.6,
; WCDMA Top side 0 0.058 0.069 0.127 Not required
Band Il
an Bottom side 0 0.093 0400 | 0493 | ZSAR<1S,
Not required
Left side 0 0650 | 0399 | 1.049 | ZSAR<LS,
Not required
WCDMA Band V + 5 GHz WLAN Main
Distanc Max Max.
No. [ Conditions Position e ; WLAN SAR Sum SPLSR
WWAN .
(mm) Main
Back side 0 0.124 0.153 0.277 ZSAR<1.'6’
Not required
. >SAR<1.6,
] WCDMA Top side 0 0.020 0.069 0.089 Not required
Band V
Bottom side 0 0.028 0400 | 0428 | ZSAR<1S6,
Not required
Left side 0 0.336 0.399 0.735 ZSAR<1.'6’
Not required
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T
WCDMA Band Il + 5 GHz WLAN Aux
Distanc Max Max
No. [ Conditions Position e WWAN | WLAN Aux SAR Sum SPLSR
(mm)
Back side 0 0.381 0104 | o485 | ZSAR<1S,
Not required
. >SAR<1.6,
, WCDMA Top side 0 0.058 0.278 0.336 Not required
Band Il
Bottom side 0 0.093 0400 | 0493 | ZSAR<1S6,
Not required
Left side 0 0.650 0.023 0.673 ZSAR<1.'6’
Not required
WCDMA Band V + 5 GHz WLAN Aux
Distanc Max Max
No. | Conditions Position e WWAN | WLAN Aux SAR Sum SPLSR
(mm)
Back side 0 0.124 0.104 0.228 ZSAR<1.'6‘
Not required
. >SAR<1.6,
. WCDMA Top side 0 0.020 0.278 0.298 Not required
Band V
an Bottom side 0 0.028 0400 | 0428 | ZSAR<1S,
Not required
Left side 0 0.336 0023 | 0359 | ZSAR<1S6,
Not required
WCDMA Band Il + 2.4 GHz WLAN Main + BT Aux
Distanc Max.
No. | Conditions Position e AR WLAN BT Sl SPLSR
WWAN . Sum
(mm) Main
Back side 0 | 0381|0184 | 0022 | 0587 | ZSAR<IG,
Not required
. >SAR<1.6,
. WCDMA Top side 0 0.058 | 0.052 | 0.051 | 0.161 Not required
Band Il
Bottom side 0 0.093 | 0.400 | 0.400 | 0.893 ESAR<1..6,
Not required
Left side 0 | 0650 | 0847 | 0,005 | 1.502 | ZSAR<1 6,
Not required
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WCDMA Band V + 2.4 GHz WLAN Main + BT Aux
Distanc Max.
No. | Conditions Position e AR WLAN BT Sl SPLSR
WWAN . Sum
(mm) Main
Back side 0 | 0124 | 0184 | 0.022 | 0.330 | ZSAR<IG,
Not required
. >SAR<1.6,
o WCDMA Top side 0 0.020 | 0.052 | 0.051 | 0.123 Not required
Band V
Bottom side 0 | 0028 | 0.400 | 0.400 | 0.828 | ZSAR<16,
Not required
Left side 0 | 0336 | 0847 | 0005 | 1.188 | ZSAR<I 6,
Not required
WCDMA Band Il + 2.4 GHz WLAN Aux + BT Main
Distanc Max.
No. | Conditions Position e UEG WLAN BT AR SPLSR
WWAN Sum
(mm) Aux
Back side 0o | 0381|0277 | 0012 | 0670 | ZSAR<1 G,
Not required
. >SAR<1.6,
y WCDMA Top side 0 0.058 | 0.676 | 0.003 | 0.737 Not required
Band Il
Bottom side 0 0.093 | 0.400 | 0.400 | 0.893 ZSAR<1.'6’
Not required
Left side 0 0.650 | 0.077 | 0.053 | 0.780 ZSAR<1.'6’
Not required
WCDMA Band V + 2.4 GHz WLAN Aux + BT Main
Distanc Max.
No. | Conditions Position e AR WLAN BT Sl SPLSR
WWAN Sum
(mm) Aux
Back side 0 0.124 | 0.277 | 0.012 | 0.413 ZSAR<1.'6’
Not required
. >SAR<1.6,
” WCDMA Top side 0 0.020 | 0.676 | 0.003 | 0.699 Not required
Band V
Bottom side 0 | 0028 | 0.400 | 0.400 | 0.828 | ZSAR<16,
Not required
Left side 0 | 0336 | 0077 | 0053 | 0.466 | ZSAR<IG,
Not required
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1
WCDMA Band Il + 5 GHz WLAN Main + BT Aux
Distanc Max.
No. | Conditions Position e HEDS WLAN BT IR SPLSR
WWAN . Sum
(mm) Main
Back side 0 | 0381 | 0153 | 0.022 | 0.556 | ZSAR<16,
Not required
. >SAR<1.6,
. WCDMA Top side 0 0.058 | 0.069 | 0.051 0.178 Not required
Band Il
Bottom side 0 0.093 | 0.400 | 0.400 | 0.893 ZSAR<1.'6’
Not required
Left side 0 0.650 | 0.399 | 0.005 | 1.054 NZSARd.'&
ot required
WCDMA Band V + 5 GHz WLAN Main + BT Aux
Distanc Max.
No. | Conditions Position e AR WLAN BT Sl SPLSR
WWAN . Sum
(mm) Main
Back side 0 | 0124 | 0153 | 0.022 | 0.2099 | ZSAR<I G,
Not required
, >SAR<1.6,
. WCDMA Top side 0 0.020 | 0.069 | 0.051 | 0.140 Not required
Band V
Bottom side 0 | 0028 | 0.400 | 0.400 | 0.828 | ZSAR<16,
Not required
Left side 0 | 0336 | 0399 | 0005 | 0740 | ZSAR<I G,
Not required
WCDMA Band Il + 5 GHz WLAN Aux + BT Main
Distanc Max.
No. | Conditions Position e HEDS WLAN BT AR SPLSR
WWAN Sum
(mm) Aux
Back side 0 | 0381 | 0104 | 0.012 | 0.497 | ZSAR<1S,
Not required
. >SAR<1.6,
- WCDMA Top side 0 0.058 | 0.278 | 0.003 | 0.339 Not required
Band Il
an Bottom side 0 | 0.093 | 0400 | 0.400 | 0.893 | ZSAR<1 6,
Not required
Left side 0 0.650 | 0.023 | 0.053 | 0.726 ZSAR<1.'6’
Not required
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WCDMA Band V + 5 GHz WLAN Aux + BT Main

Distanc Max Max. SAR
No. | Conditions Position e ~ | WLAN BT SPLSR
WWAN Sum
(mm) Aux
Back side 0 0.124 | 0.104 | 0,012 | 0.240 | ZSAR<I6,
Not required
. ¥SAR<1.6,
5 WCDMA Top side 0 0.020 | 0.278 | 0.003 | 0.301 Not required
Band V
Bottom side 0 | 0028 | 0.400 | 0.400 | 0.828 | ZSAR<16,
Not required
Left side 0 | 0336 | 0023 | 0053 | 0.412 | ZSAR<IG,
Not required

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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4. Instruments List
. Serial Date of last | Date of next
Manutacturer BEse Type number calibration | calibration
Schmid & , , .
Partner | Dosimetric E-Field| gyapy4 3923  |Sep.02,2016|Sep.01,2017
\ : Probe
Engineering AG
D835V2 4d063  |Aug.25,2016(Aug.24,2017
Ssgm}i r& System Validation D1900V2 5d027 |Apr.25,2016 |Apr.24,2017
Engineering AG Dipole D2450V2| 727  |Apr.19,2016 |Apr.18,2017
D5GHzV2 1023 Jan.26,2016(Jan.25,2017
Schmid & .
Partner | Dataacquisition | p gy 1374 |Aug.23,2016|Aug.22,2017
\ ) Electronics
Engineering AG
Schmid & I N
DASY 52 Calibration | Calibration
.Par”?er Software V52.8.8 N/A not required | not required
Engineering AG
Schmid & I N
Partner Phantom SAM N/A Callbrat]on Callbratllon
\ : not required [ not required
Engineering AG
Agilent Network Analyzer | E5071C [MY46107530{Jan.07,2016|Jan.06,2017
: Dielectric Calibration | Calibration
Agilent Probe Kit 85070E  MY44300677 not required | not required
Agilent Dual-directional 772D  MY46151242| Jul.11,2016 | Jul.10,2017
coupler 778D  |[MY48220468| Jul.06,2016 | Jul.05,2017
. RF Signal
Agilent Generator N5181A MY50145142|Feb.19,2016(Feb.18,2017
Agilent Power Meter E4417A [MY51410006|Jan.07,2016|Jan.06,2017
MY51470001|Jan.07,2016|Jan.06,2017
Agilent Power Sensor E9301H
MY51470002{Jan.07,2016|{Jan.06,2017
TECPEL |Digital thermometerf DTM-303A| TP130073 |Feb.26,2016|Feb.25,2017
LKM Temperature Probe| DTM-3000 [EC14010603|Feb.19,2016|Feb.18,2017
Radio
Anritsu Communication | MT8820C (6201061049 |Apr.08,2016 |Apr.07,2017
Test

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

Date: 2016/10/20
WCDMA Band II_Body_Left side_CH 9400 _0mm
Communication System: WCDMA; Frequency: 1880 MHz, Duty Factor: 1:1
Medium parameters used: f = 1880 MHz; 0 = 1.574 S/m; ¢, = 51.988; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.0° C ; Liquid temperature: 21.9° C

DASY5 Configuration:
e Probe: EX3DV4 - SN3923; ConvF(8.47, 8.47, 8.47); Calibrated: 2016/9/2;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
o Phantom: Body
DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x161x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 1.07 W/kg

Configuration/Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 11.90 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 1.24 W/kg
SAR(1 g) = 0.625 W/kg; SAR(10 g) = 0.316 W/kg
Maximum value of SAR (measured) = 0.944 W/kg
dB

-3.77
-f.5h3
-11.30
-15.06
-18.83

0 dB = 0.944 Wkg = -0.25 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/10/20
WCDMA Band V_Body_Left side_CH 4183_0mm
Communication System: WCDMA; Frequency: 836.6 MHz, Duty Factor: 1:1
Medium parameters used: f = 837 MHz; 6 = 1.012 S/m; ¢, = 53.012; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.1° C ; Liquid temperature: 22.0° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(10.67, 10.67, 10.67); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x161x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 0.297 W/kg

Configuration/Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 7.008 V/m; Power Drift = 0.13 dB
Peak SAR (extrapolated) = 0.388 W/kg
SAR(1 g) = 0.230 W/kg; SAR(10 g) = 0.135 W/kg
Maximum value of SAR (measured) = 0.317 W/kg
dB

-2.64
-h.28
-7.92
-10.56
-13.20

0 dB = 0.317 Wkg = -5.00 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/10/27
WLAN 802.11b_Body_Left side_ CH 1_Main_0Omm
Communication System: WLAN(2.45QG); Frequency: 2412 MHz, Duty Factor: 1:1
Medium parameters used: f = 2412 MHz; 0 = 1.991 S/m; €, = 52.639; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.2° C ; Liquid temperature: 21.8° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(8.06, 8.06, 8.06); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 1.33 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 5.429 V/m; Power Drift = 0.12 dB
Peak SAR (extrapolated) = 1.60 W/kg
SAR(1 g) = 0.801 W/kg; SAR(10 g) = 0.354 W/kg
Maximum value of SAR (measured) = 1.20 W/kg
dB

-4.59
918
-13.77
-18.36
-22.95

0 dB = 1.20 W/kg = 0.80 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/10/27
Bluetooth(8DPSK)_Body Left side_ CH 39 _Main_O0mm
Communication System: Bluetooth; Frequency: 2441 MHz, Duty Factor: 1:1
Medium parameters used: f = 2441 MHz; 0 = 2.012 S/m; &, = 52.551; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.2° C ; Liquid temperature: 21.8° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(8.06, 8.06, 8.06); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
o Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.0685 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 1.757 V/m; Power Drift = 0.10 dB
Peak SAR (extrapolated) = 0.0770 W/kg
SAR(1 g) = 0.049 W/kg; SAR(10 g) = 0.021 W/kg
Maximum value of SAR (measured) = 0.0589 W/kg
dB

-A. 77
-9.53
-14.30
-19.06
-23.83

0 dB = 0.0589 W/kg = -12.30 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/10/27
WLAN 802.11a 5.2G_Body_Left side_ CH 40_Main_Omm
Communication System: WLAN(5G); Frequency: 5200 MHz, Duty Factor: 1:1
Medium parameters used: f = 5200 MHz; ¢ = 5.477 S/m; €, = 49.214; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.5° C ; Liquid temperature: 22.2° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4.58, 4.58, 4.58); Calibrated: 2016/9/2;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (91x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.746 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.757 V/m; Power Drift = 0.12 dB
Peak SAR (extrapolated) = 1.32 W/kg
SAR(1 g) = 0.364 W/kg; SAR(10 g) = 0.116 W/kg
Maximum value of SAR (measured) = 0.733 W/kg
dB

-h.7b

-11.52
-17.28
-23.04
-28.80

0 dB = 0.733 W/kg = -1.35 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: 2016/10/27
WLAN 802.11a 5.3G_Body_Left side_CH 52_Main_Omm
Communication System: WLAN(5G); Frequency: 5260 MHz, Duty Factor: 1:1
Medium parameters used: f = 5260 MHz; o = 5.557 S/m; €, = 49.081; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.5° C ; Liquid temperature: 22.2° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4.58, 4.58, 4.58); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
o Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (91x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.663 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.692 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 1.22 W/kg
SAR(1 g) = 0.326 W/kg; SAR(10 g) = 0.104 W/kg
Maximum value of SAR (measured) = 0.653 W/kg
dB

-h.00

-10.00
-15.00
-20.00
-2b.00

0 dB = 0.653 W/kg = -1.85 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: 2016/10/28
WLAN 802.11a 5.6G_Body_Left side_CH 120_Main_O0mm
Communication System: WLAN(5G); Frequency: 5600 MHz, Duty Factor: 1:1
Medium parameters used: f = 5600 MHz; o = 5.854 S/m; €, = 48.846; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.1° C ; Liquid temperature: 22.3° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4, 4, 4); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (91x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.290 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.398 V/m; Power Drift = -0.14 dB
Peak SAR (extrapolated) = 0.631 W/kg
SAR(1 g) = 0.140 W/kg; SAR(10 g) = 0.047 W/kg
Maximum value of SAR (measured) = 0.287 W/kg
dB

-4.90
-9.80
-14.69
-19.59
-24.49

0 dB = 0.287 W/kg = -5.42 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/10/28
WLAN 802.11a 5.8G_Body_Left side_CH 165_Main_0Omm
Communication System: WLAN(5G); Frequency: 5825 MHz, Duty Factor: 1:1
Medium parameters used: f = 5825 MHz; o = 6.138 S/m; €, = 48.639; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.1° C ; Liquid temperature: 22.3° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4.19, 4.19, 4.19); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
o Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (91x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.320 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 0.7230 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 0.789 W/kg
SAR(1 g) = 0.165 W/kg; SAR(10 g) = 0.057 W/kg
Maximum value of SAR (measured) = 0.346 W/kg
dB

-4.60
-9.20
-13.80
-18.40
-23.00

0 dB = 0.346 W/kg = -4.61 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: 2016/10/27
WLAN 802.11b_Body _Top side_CH 6_Aux_Omm
Communication System: WLAN(2.45G); Frequency: 2437 MHz, Duty Factor: 1:1
Medium parameters used: f = 2437 MHz; 0 = 2.011 S/m; &, = 52.578; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.2° C ; Liquid temperature: 21.8° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(8.06, 8.06, 8.06); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
« Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.951 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 1.410 V/m; Power Drift = 0.14 dB
Peak SAR (extrapolated) = 1.27 W/kg
SAR(1 g) = 0.624 W/kg; SAR(10 g) = 0.265 W/kg
Maximum value of SAR (measured) = 0.960 W/kg
Configuration/Body/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 1.410 V/m; Power Drift = 0.14 dB
Peak SAR (extrapolated) = 1.13 W/kg
SAR(1 g) = 0.576 W/kg; SAR(10 g) = 0.262 W/kg
Maximum value of SAR (measured) = 0.857 W/kg
db g

-4.29
-8.508
-12.86
-17.15
-21.44

0 dB = 0.857 W/kg = -0.67 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/10/27
Bluetooth(8DPSK) Body Top side_ CH 0_Aux_Omm
Communication System: Bluetooth; Frequency: 2402 MHz, Duty Factor: 1:1
Medium parameters used: f = 2402 MHz; o = 1.979 S/m; &, = 52.642; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.2° C ; Liquid temperature: 21.8° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(8.06, 8.06, 8.06); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
o Phantom: Body
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.0710 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 1.890 V/m; Power Drift = 0.11 dB
Peak SAR (extrapolated) = 0.0860 W/kg
SAR(1 g) = 0.042 W/kg; SAR(10 g) = 0.018 W/kg
Maximum value of SAR (measured) = 0.0692 W/kg
dB

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

0 dB = 0.0692 W/kg = -11.60 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/10/27
WLAN 802.11a 5.2G_Body_Top side_CH 36_Aux_0Omm
Communication System: WLAN(5G); Frequency: 5180 MHz, Duty Factor: 1:1
Medium parameters used: f = 5180 MHz; o = 5.446 S/m; €, = 49.256; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.5° C ; Liquid temperature: 22.2° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4.58, 4.58, 4.58); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (91x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.524 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.643 V/m; Power Drift = 0.11 dB
Peak SAR (extrapolated) = 1.01 W/kg
SAR(1 g) = 0.275 W/kg; SAR(10 g) = 0.098 W/kg
Maximum value of SAR (measured) = 0.528 W/kg
dB

-4.94
-9.88
-14.81
-19.75
-24.69

0 dB = 0.528 W/kg = -2.77 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/10/27
WLAN 802.11a 5.3G_Body_Top side_CH 52_Aux_0Omm
Communication System: WLAN(5G); Frequency: 5260 MHz, Duty Factor: 1:1
Medium parameters used: f = 5260 MHz; o = 5.557 S/m; €, = 49.081; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.5° C ; Liquid temperature: 22.2° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4.58, 4.58, 4.58); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
o Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (91x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.393 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.681 V/m; Power Drift = 0.08 dB
Peak SAR (extrapolated) = 0.763 W/kg
SAR(1 g) = 0.205 W/kg; SAR(10 g) = 0.075 W/kg
Maximum value of SAR (measured) = 0.391 W/kg
dB

-b. 48

-13.76
-20.65
-27.5h3
-34.11

0 dB = 0.391 W/kg = -4.08 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/10/28
WLAN 802.11a 5.6G_Body_Top side_CH 120_Aux_0Omm
Communication System: WLAN(5G); Frequency: 5600 MHz, Duty Factor: 1:1
Medium parameters used: f = 5600 MHz; o = 5.854 S/m; €, = 48.846; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.1° C ; Liquid temperature: 22.3° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4, 4, 4); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
« Phantom: Body
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (91x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.359 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.189 V/m; Power Drift = -0.13 dB
Peak SAR (extrapolated) = 0.774 W/kg
SAR(1 g) = 0.173 W/kg; SAR(10 g) = 0.054 W/kg
Maximum value of SAR (measured) = 0.358 W/kg
dB

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

0 dB = 0.358 W/kg = -4.46 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: 2016/10/28
WLAN 802.11a 5.8G_Body_Top side_CH 165_Aux_Omm
Communication System: WLAN(5G); Frequency: 5825 MHz, Duty Factor: 1:1
Medium parameters used: f = 5825 MHz; o = 6.138 S/m; €, = 48.639; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.1° C ; Liquid temperature: 22.3° C

DASY5 Configuration:
e Probe: EX3DV4 - SN3923; ConvF(4.19, 4.19, 4.19); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
o Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (91x131x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.521 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.641 V/m; Power Drift = 0.15 dB
Peak SAR (extrapolated) = 1.05 W/kg
SAR(1 g) = 0.242 W/kg; SAR(10 g) = 0.079 W/kg
Maximum value of SAR (measured) = 0.508 W/kg
dB

-h.A7

-10.94
-16.40
-21.87
-27.34

0 dB = 0.508 W/kg = -2.94 dBW/kg

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

Date: 2016/10/20
Dipole 835 MHz_SN:4d063
Communication System: CW; Frequency: 835 MHz, Duty Factor: 1:1
Medium parameters used: f = 835 MHz; o = 1.009 S/m; ¢, = 53.018; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.1° C ; Liquid temperature: 22.0° C

DASY5 Configuration:

e Probe: EX3DV4 - SN3923; ConvF(10.67, 10.67, 10.67); Calibrated: 2016/9/2;

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

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

« Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (61x121x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 2.95 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 55.30 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 3.43 W/kg
SAR(1 g) = 2.45 W/kg; SAR(10 g) = 1.56 W/kg
Maximum value of SAR (measured) = 2.95 W/kg
dB

-2.03
-4.07
-6.10
-8.14
107

0 dB = 2.95 W/kg = 4.70 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: 2016/10/20

Dipole 1900 MHz_SN:5d027

Communication System: CW; Frequency: 1900 MHz, Duty Factor: 1:1

Medium parameters used: f = 1900 MHz; o = 1.583 S/m; €, = 51.848; p = 1000 kg/m*
Phantom section: Flat Section

Ambient temperature: 22.0° C ; Liquid temperature: 21.9° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(8.47, 8.47, 8.47); Calibrated: 2016/9/2;

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

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

« Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (71x121x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 13.8 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 90.37 V/m; Power Drift = -0.06 dB
Peak SAR (extrapolated) = 17.4 W/kg
SAR(1 g) = 9.98 W/kg; SAR(10 g) = 5.32 W/kg
Maximum value of SAR (measured) = 14.0 W/kg
dB

-3.30
-b.60
-9.90
-13.20
-16.50

0 dB = 14.0 W/kg = 11.47 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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Date: 2016/10/27

Dipole 2450 MHz_SN:727

Communication System: CW; Frequency: 2450 MHz, Duty Factor: 1:1

Medium parameters used: f = 2450 MHz; 0 = 2.022 S/m; ¢, = 52.545; p = 1000 kg/m®
Phantom section: Flat Section

Ambient temperature: 22.2° C ; Liquid temperature: 21.8° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(8.06, 8.06, 8.06); Calibrated: 2016/9/2;

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

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

o Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (81x101x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 20.7 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 101.8 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 27.9 W/kg
SAR(1 g) = 12.6 W/kg; SAR(10 g) = 6.09 W/kg
Maximum value of SAR (measured) = 20.9 W/kg
dB

-4.38
-8.76
-13.14
-17.52
-21.90

0 dB = 20.9 W/kg = 13.20 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/10/27

Dipole 5200 MHz_SN:1023

Communication System: CW; Frequency: 5200 MHz, Duty Factor: 1:1

Medium parameters used: f = 5200 MHz; 0 = 5.477 S/m; ¢, = 49.2146; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY5 Configuration:

e Probe: EX3DV4 - SN3923; ConvF(4.58, 4.58, 4.58); Calibrated: 2016/9/2;

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

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

« Phantom: Body

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

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 55.36 V/m; Power Drift = -0.06 dB
Peak SAR (extrapolated) = 27.9 W/kg
SAR(1 g) = 7.22 W/kg; SAR(10 g) = 2.08 W/kg
Maximum value of SAR (measured) = 15.1 W/kg
dB

-6.20

-12.40
-18.59
-24.79
-30.99

0dB = 15.1 W/kg = 11.78 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: 2016/10/27

Dipole 5300 MHz_SN:1023

Communication System: CW; Frequency: 5300 MHz, Duty Factor: 1:1

Medium parameters used: f = 5300 MHz; o = 5.618 S/m; €, = 48.997; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(4.58, 4.58, 4.58); Calibrated: 2016/9/2;

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

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

« Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 16.1 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 55.73 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 30.0 W/kg
SAR(1 g) =7.32 W/kg; SAR(10 g) = 2.06 W/kg
Maximum value of SAR (measured) = 15.5 W/kg
dB

-6.99

-13.98
-20.97
-27.96
-34.9%

0 dB = 15.5 W/kg = 11.90 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/10/28

Dipole 5600 MHz_SN:1023

Communication System: CW; Frequency: 5600 MHz, Duty Factor: 1:1

Medium parameters used: f = 5600 MHz; o = 5.854 S/m; €, = 48.846; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(4, 4, 4); Calibrated: 2016/9/2;

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

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

« Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 16.0 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 56.20 V/m; Power Drift = -0.11 dB
Peak SAR (extrapolated) = 32.1 W/kg
SAR(1 g) =7.77 W/kg; SAR(10 g) = 2.18 W/kg
Maximum value of SAR (measured) = 16.0 W/kg
dB

-b.5b

-13.13
-19.69
-26.26
-32.82

0 dB = 16.0 W/kg = 12.05 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: 2016/10/28

Dipole 5800 MHz_SN:1023

Communication System: CW; Frequency: 5800 MHz, Duty Factor: 1:1

Medium parameters used: f = 5800 MHz; o = 6.114 S/m; €, = 48.645; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(4.19, 4.19, 4.19); Calibrated: 2016/9/2;

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

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

o Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 15.0 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 51.69 V/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 29.4 W/kg
SAR(1 g) = 7.49 W/kg; SAR(10 g) = 2.12 W/kg
Maximum value of SAR (measured) = 14.6 W/kg

dB
]
-8.07
-16.15
-24.22
-32.30
-40.37

/

0 dB = 14.6 W/kg = 11.66 dBW/kg

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

Calibration Laboratory of
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Sehria & partvar ! L0 R
Enginaanng AG % C Bervirio sviesere i rasuen

Toughaissirasse 43, 5604 Furien, Switzerlant i{fiﬁ".\;ﬁ S Swise Chbwation Secvice

Acredied by e Swss Acsimiinlon Serice [SA5] Accreditalion o SCS 08

Thar Swins Bccredfaiion Sarsice in ona of the signatceing o the EA&
Multiatorsl Agreement bor B recogniSon of calfimason cortifcales

Ginaazary

DAE data agquisition electronics

Caornector angle  infarmation used in DASY =ystem o allgn probe sensor X to the robot
coardinate system

Methods Applied and interpretation of Parameters
»  [OC Voltage Measurement: Calibration Factor assessed lor use in DASY systam by
comparison with a calibrated instrument racesable to nallomal standards, The figure given
carresponds ko the full scale range of the valimeter k1 Ihe respactive range

«  Connactor angle The angle of the connector iz 3ssessad measiting the andgle
mechancally by 8 tool inserted. Uncerginty &5 nal reqgulred.

» The lollowing parameiers as documented in e Appendix confalin technical intormation @s &
resull [rom lhe perdarmance est and regulie no Uncerainty,

DO Voltage Measurement Lingariy: Verification of the Linearfty at =10% and <10%, of
trie poiminal celibration valtage. Influence of offset voltage & Includad In this
measurmemant,

& Common mods sensitivily: Influence of a posifive or negative commen mode voltage on
the ditteiarilizal maasuiemeant,

« Channel separation; Influenoe of & Joltage an the fielghbor channels not subject to an
input voltage.

s A0 Converder Valugs with Inputs sharfed: Values on the internal AD convertor
ooresponding o e nput voltage

»  input Gfsat Measurement. Oufput voltage and stalistioal results over a large numbar of
Zera voltage measuraments.

+  Inpui Offsel Current Typical value for informatian: Maximum channal input offset
eurrent, nol conslderng the inpul resistance.

& Impul resistance: Typical valds lor Intarmation: DAE Input resistanca at the connactor,
during intermel auto-zeroing and dunng meaasuremant,

v Low Battery Alarm Voltage: Tynical value for information, Below this voltage, a battery
atarm signal is generated,

«  Power consumpition Typical value lor infarmation. Supply clrrents in vanous opatating
modes,

Crrifficaie Ho: IWES-1374_ g 1B Paga 30 B
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bOC Voltage Measurement
A - Corverier Resokdlioe nivmiral
High Rangre: 1LER = a3, uY, il mnge = 30, -3 my
bow Range: IL58 = BV hill range= ... 43mVY

DASY measumement pararnelens Aulo Zare Time. 3 sec. Messurng (lire: 3 s

Calitzration Faciors X ¥ z
High Range ADREAT § 0.02% (o=?) | 40T.086 L O0F% (k=2 | 404 160 + 002% (=2
Low Range A096278 = 1.50% (k=2) | 396719 £ 1504 (k=2 | 508056 £ 1.50% =3
Connector Angle
|L‘-nnnﬂmmnhha-mnnhsh-}m | A28 1|~
Cairchoata No: DAES-137d_Aunis Poged of
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltags Linear|ty
High Renge Aoading [1V] | Dittarence () Error [%)
Channel &+ Input  E00039.11 (AT a.00
Channel X + it | zomszs DET T
Channel ¥ - Iput B0 AB 152 T3]
Channel ¥ 4 Irpasl 200041 10 388 a.0n
Chiannel ¥ = Input 200098 1,78 N}
Channal ¥ - Input 20007 AR -1.33 B0t
Channel Z +Input FHICIFT 2.55 fat
Channel Z » Input BODOZST 204 | -0
Channel 2 - Inpuit 20008, 230 [ b
Low Rangs Aeading (uV) Ditferenca (uV) Errar {%) I
Chanmel X = Inpuit 2001 14 aar i l
Channal = npat 200,80 w07 003
Channel X - ik BB TS 41 320
| Chanmned ¥ +I:1u'_u_ B0 A 006 0.03
Channed ¥ 1 Input BT 051 025
Clhannel Y - Ingmit ~1a0 47 029 o5
Channel ¥ 4 Inypruat F000.50 .3 £
Channel 2 + Inpist REER: 3 1.24 D62
Channel Z - Impud 200.7% 1.45 073
2. Comman made sensitivity
DASY imeBsuemen gevemalars: Auto Zern Time: 3 sec; Messding (Imes: 3sec
Common mode High Rangs Low Range
input Yaktage (mv] Average Aaading (Y] Average Reading (uV)
Channed X 200 LA 583 |
S i) - 269 473
Channgl ¥ 200 7.56 7.2
i) 669 888
Channel Z o 583 R
+ 20 0.5 -B1E
3. Channel separation
OASY r'ruasu_;ramml parameiEs: Aulo Zares Timie: 3 g8 WEMHHD linr: 3 saE
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Channel X 5 14709
Channel Y 1855 TEEAG
Chanmal £ TEIES 15866
5. Input Offeet Measurement
D45 ineasuremen| peramalars: Aulo fem Tme: 3 sea; Measanng lime: 3 ssc
Ingut 10kL
| Average (uv) | men. Oftest (] | max Offsar vy | 2 ”"M";" =R
Channel X (I Q.20 180 0.3
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Channel T .30 2ap 133 037
6. Input Offset Current
Memiral Input crruang aflses curen o all charmets: <2504
7. Input Resistance (Typsal veses oo nfomation|
Taralng (kihm) Measuring (MOhm)
Chanmal X it B0
Channed ¥ ] 200
| Channed Z a0 200
8. Low Battery Alarm YVoltage (Tyvpice vahms fon inbarmalion) —
Typical values Alarm Leyel (VDC)
Supply [+ ¥oo) +7.H
Supphy (- Vo) T
8, Power Consumption Tyvice veiuss lorinfeematon]
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Supply {+ Vec) +0,01 46 “1d4
Supply {- Ves} 0.0 o E
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Calibrated for DASY/EASY Systems
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3923

Baslc Callbratlon Parameters
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Modulation Calibration Parameters
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The reported uncerdainty ol measuremeni is siated as the sfandard uncertainty of measurament
rmiultiphied by the coverage factor k=2, which for a normal distribution corresponds 10 & coverage
prokakdlity af approximately 05%.
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DASY/EASY - Parameters of Probe: EX3DV4 - 3N:3923

Calibration Parameter Determined in Head Tissue Simulating Media
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3923

Czlibration Parameter Determined in Body Tissue Simulating Media
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Freguency Response of E-field: + 6.5% (k=2)
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Other Probe Paramelers
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8. Uncertainty Budget

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

A [ D e f g h=c*f/e i=c*g/e k
Source of Uncertainty Tolerange/ Probabili Div Div Value |ci (19) ci (109) Standar.d Standar.d vi, or Veff
Uncertainty v uncertainty |uncertainty

Measurement system
Probe calibration 6.55% N 1 1 1 1 6.55% 6.55% S
Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% @
Isotropy, 9.60%| R 3 1.732 1 1 5.54% 554%| «
Hemispherical
Modulation Response 2.40% R /3 1.732 1 1 1.40% 1.40% 00
Boundary Effect 1.00% R V3 1.732 1 1 0.58% 0.58% ©
Linearity 4.70% R V3 1.732 1 1 2.711% 2.71% ©
Detection Limits 1.00% R V3 1.732 1 1 0.58% 0.58% ©
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% @
Response time 0.80% R V3 1.732 1 1 0.46% 0.46% ®
Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% @
Measurement drift

1.75% R ~ 1.732 1 1 1.01% 1.01% ©
(class A evaluat_ic_m) 5% 3 3 o1% 01%
E;S"’(‘emb'em condition - 3.00%| R V3 1.732 1 1 1.73% 173%| =
RF ambient conditions - 3.00%| R V3 1.732 1 1 1.73% 1.73%| =
reflections
Probe positioner 0.40%| R 3 1.732 1 1 0.23% 0.23%| =
Mechamca] lresltrlcthns
Probe Positioning with 2.90%| R V3 1.732 1 1 1.67% 1.67%| =
respect to phantom
Post-processing 1.00% R V3 1.732 1 1 0.58% 0.58% @
Max SAR Eval 1.00% R V3 1.732 1 1 0.58% 0.58% ©
Test Sample related
Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%( M-1
Device Holder 3.60%| N 1 1 1 1 3.60% 3.60%| M-1
Uncertainty
Drift of output power 5.00% R V3 1.732 1 1 2.89% 2.89% @
Phantom and Setup
Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% ©
Liquid permittivity 0.98%| N 1 1 0.64 0.43 0.63% 0.42%| M
(mea.)
Liquid Conductivity 3.73%| N 1 1 0.6 0.49 2.24% 1.83%| M
(mea.)
Combln.ed standard RSS 11.94% 11.86%
uncertainty
Expant uncertainty o o
(95% confidence 23.89% 23.71%
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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
. Tolerance/ |Probabilit . . . . Standard Standard .
Source of Uncertainty Uncertainty v Div Div Value |ci (19) ci (10g) uncertainty |uncertainty vi, or Veff

Measurement system

Probe calibration 6.00% N 1 1 1 1 6.00% 6.00% oo
Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% o
lsor"OPy; ) () o,
Hemispherical 9.60% R /3 1.732 1 1 5.54% 5.54% o
Modulation Response 2.40% R v/ 3 1.732 1 1 1.40% 1.40% o
Boundary Effect 1.00% R v/ 3 1.732 1 1 0.58% 0.58% oo
Linearity 4.70% R V] 1.732 1 1 2.71% 2.71% S
Detection Limits 1.00% R /3 1.732 1 1 0.58% 0.58% S
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% oo
Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% o
Measurement drift

1.759 R 1.732 1 1 1.019 1.019
(class A evaluat('qn) 5% /3 8 01% 01% -
Egszmb'em condition - 3.00%| R /3 1.732 1 1 1.73% 1.73%| oo
RF ambient conditions -| 5 g0, R /3 1.732 1 1 1.73% 173%| oo
reflectlons_ i
Probe positioner 0.40%| R /3 1.732 1 1 0.23% 0.23%| oo
Mechanical restrictions
Probe Positioning with 290%| R /3 1.732 1 1 1.67% 167%| o
respect to phantom
Post-processing 1.00% R /3 1.732 1 1 0.58% 0.58% S
Max SAR Eval 1.00% R /3 1.732 1 1 0.58% 0.58% o
Test Sample related
Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| M-1
Device Holder 3.60%| N 1 1 1 1 3.60% 3.60%| M-1
Uncertainty
Drift of output power 5.00% R v/ 3 1.732 1 1 2.89% 2.89% oo
Phantom and Setup
Phantom Uncertainty 4.00% R /3 1.732 1 1 2.31% 2.31% oo
Liquid permittivity 3.96%| N 1 1 0.64 0.43 2.53% 170%| M
(mea.)
Liquid Conductivity 414% N 1 1 06| 049 2.48% 203% M
(mea.)
Combined standard RSS 11.96% 11.71%

uncertainty
Expant uncertainty
(95% confidence

23.91% 23.42%
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9. Phantom Description
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10. System Validation from Original Equipment Supplier
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Glossary:

TSL fE=sue simiulaling liguid

ComvF sangilvity in TSL/MOAM xy.2
iy net applicable or ol measured

Calibration is Performed Acoording 1o the Following Standarde:

4} IEEE Sl 1528-2013, 1EEE Recommended Practics for Dateimining the Paak Spatil-
Avaragod Specilic Abeorption Pate (SAR) In the Human Head oo Winoless
Communicatione Devices Messuremeant Techniguas™ Juns 2013

b} IEC 622021, "Procedure to measuna the Specific Absorption Aate (SAR) lor hand-hald
devices u=ed in clogs proximily (o the ear (frequency rangs of 300 MHz o 3 GHzy'
Fabruary 2005

£) IEC 62209-2. "Provedurs bo detarming Ihe Spacilic Aksorplion Hate (SAR) lor wircloss
communication deviees ueed in closa proximity to the human bady (freguency fange of 30
MHz to 6 GHz)", March 2010

) KDE 865664, "SAR Messuremant Reouwaments far 00 MH2 1o § GHE

Additionsl Documentation:
e] DASYA'E Syctem Handoook

Mothods Applied and Intarpretation of Parametars:
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s Apfenna Paramefars with T3E The dipole is maunted wilh the spacar o posilion ks 1ead
pabil exactty below the center marking of tha Hat phantm sacton, with tho ame anantad
parafiel to the body axis,

s Feed Poinl (mpedanoe and @otun Loss These paramaters are measured with he dipals
pogiliened unde Iha liquid filed prantom The impedance stated is lransformed Iro e
meagureman at 1he 3MA sonnector ta the lzed poinl. Tha Ralum Lass ansules [ow
aflacted powar, Ma unserdainty reguired.
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» SAR megswrest SAR measured at the stated antenna inpul power.

SAA normalized; B4R a3 maasured, normalzed tooan inpul powar of 1 W at he anierna
COmnector.

= SAR for nomingl TSL parameiers: Tha measured TEL parameters sre used 1o calculals the
nommal SAR rasul.
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Measurement Conditions
DASY systern conliguration. as e ss riod given of pege L
DAZY Version RASYS Va2 RA
Extrapalatinn Bdvanced Extraoomlicn
Pmntaem Misdidar Flal Pharam
Digtancs Dipale Cenler - TSL 15 mimi wilh Spaca
Zoom Soan Resalution dx, oy, d2 =5 mmn
Frequency B35 MHE =1 MHE

Head TSL parameters
The lollowing parameders and Calkbulalions were apilisd.

Tirmp raliinm Py CandusTily
Mominal Hoad TSL parmamoters X0AC 41.5 a0 mho'm
Maasured Head TSL parameiers (0 =0 T ] =H% 0B b = B 5
Head TSL bempsraturs changs during test =D& = - |
SAR resull with Head TSL
SAR avaraged ower 1 cm? |§ g) of Head T5L Candilion
SAR maasurecd A5 mW inpul powes 240 Wikg E
AR for nominal Head TEL parampters noemalized & 1W I A0 Wik =170 % =32}
SAR averaged aver 10 end (10 g) of Hasd TEL peniddian
| BAF moagised =0 miY inpul power 154 Wikg
5| SAA far mammal Mead TSL garamelsns narnaized 1 1W EL04 Wileg = 18.8 % k=3
Body TSL parameiers
Tha hallewing pakemededs 3id calollslions wers applied. =
Temperatire Parmitiviy Comdutivity
Hominnol Body TSL paramsters 220 BEZ DAT mhvm
Massured Body TSL parameters |20 i3 T 54.7=E% 1,00 mboim = B %
Basdy TSL temperature change during leal =05 =% e ]
S5AR result with Body TSL
|
SAR averaged over 1 ew’ (1 g} of Body TEL Cendlian .
SAR measured S50 miW inpul aower AT Wikg
SAR far nammal Dody TEL paramatars nomadaed i 10 BL5T Wikg & 17.0 % {k=3)
| SR avaraped aver 10 cm® (10 g) af Beay TSL cancliliun |
I 5AR messunan 250 mi inpus power 1081 Wikp
S&F tor nominal Bordy TEL paramutas e Ezad o TW B.20 Wik = 16.5 % (k=3}
Cerilicae Mo DEISVE-HINGET_hug 15 Fage 5ol B
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Appendix (Additionsl assessmenis oulside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadenee, trensformes 1o feed paint N20-281
Hetiem Loss 0 s

Antenna Parameters with Body TSL

Impadanca, ransfommiad 10 lesd paine 4730 -536 11
figium Loss 240 dB

General Antenna Parameters and Design

| Eleciricz| Dy (one dimcton] 1392 ns

ARer lomag A Lise Witk 100W ediaiod phwer, onf 8 slight sarming of tha Gpcla manr s laed paint 2an ba msasurad

The diicls ig made of slandend semingid coaxlal cable, Tha carter conductar of the fsedng e = dectly connacied (o 1he
secend arm of he dipoke. The anienta = tharefor: shed-circdiled for DC-Signala. Qn same of the dipekas, small end caps
am addad In tha dipais arms 0 arder ke mpmva mesching when losdad acroring b the position s explained in s
“Maesurement Condilions® paragrapgh. The SAF dala are nol affectad by Wis chanps, The aversl dipole length Is i
mdt:gw 1P Standars

Pl isecmeeive fomos miss b apaiisd oibe dipols g beraass ||'\:l||| |'|||u1'I'I Baruy a Thd solif@sad covimacions near the

faedpoint may be dcamaged
Additional EUT Data

| Monuwlgetured by SPEAG

| Manuisetuesa op Wavesnbsar 27, 200
Caarnlicete Mix DRZSYR4oiiE_Aug 1B Paje 4 T
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DASYS Validation Report for Head TSL

Dizte: 25.08.2006
Tesi Labository: SPEAG, Zurich, Swileerland
DUT: Dipode 835 Mz Type: DRASY 2; Seral: DEISV2 - SN:dd063

Communication System: UID 0 - OW; Frequency: B35 MHz

Medinm parameters used: F=835 MHz, =093 S/ & =42, |; p= 1000 kg'm’
Phantom section: Flar Section

Messurement Standarlk DASY S (IEEEMNECANS]O63. 19-200 1)

DASYSI Configuration:
= Prohe: EX3DV4 - SNT349; ConvF(9.72, 9.72, 9.72): Calibrated: 15.06.2016;
= Sensor-Jurface: | 4mm {Mechanical Sorface Detection)
& Electmomics: DAES Saalhl; Calibratads 300122015
s Phantoin: Flat Phantom 4.9 Type: QDOOIP49AA; Serial: 1001

« DASYSZS2.EH(1258) SEMCAD X 14.6.1007372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (Tx7xTWCube O
Meisuremant grd: di=3mm, dv=3mm, dz=Smm

Reference Value = 61,75 Yim; Power Dreifi = (003 dB

Peak SAR (extrapolated ) = 565 Wikg

SAR(] g} = 2.4 Wikp: SAR(L0 g] = 1.54 W/kg

Maximum value of SAR {measured) = 3.24 Wiks

-9.50

~12.00

0dB =324 Wike=15.11 dBW/kg

Carificabe Ma; DAZEV 20062 _Aug16 Pagr Saf@
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Impedance Messurement Plot for Head TSL

= Aug TRIE 13184148

EHD 541 1 U Fs 190 A%6 8 -RBA3E A 67825 pF 237,000 B8 HHZ
e
i ;
Oel =
\
Ci o A
1
I - P"I
i
%, ' '
i‘E'i \'-\-\.\_,_,-f
HlLd
CHZ Hii LOG 1:_| ol BLF =70 o - W-30, 549 o 35008 &0 HHz "
_'__. - ' = " - ] - 1
-‘_\_\-‘.‘H,‘ 5 i _..-"'_':H_ + 4 i
i e |
_.__:__... e 1 il T il
1 b e
|
= e s e | AT B (Ml S
fn Ll Il 4 4 By 1! . 1 }
: o W .- . 1 } A ]
| |
Hlg f———— 4 . T — S gy IR e————
START B3S.A84 BB HH T ETOF A GGEGmO BOOMAE
Cantizale Mo: DEISV2-44063_Augie Pagz Eof &

Unless otherwise stated the results shown in this test report refer only to the sample
[S,é?]:%i‘

tested and such sample(s) are retained for 90 days only.

L B R SRV B FI 7 TP BRAHE WRIO0™ « £ ¥BF A2 4 2 IR T T SO -

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

109 of

140



Report No. : E5/2016/A0004
Page: 110 of 140

DASYS Validation Report for Body TSL

Dhale: 25082016
Test Laharatary: SPEAG, Furich, Switzerland
DTS Dipole 835 MHx: Type: DE3IFYE; Serial; DE3SVI - ENidd63

Conmmyunecatson Sysierm: LT - CW; Fregiency; 835 MHz

Medium parameiers used: £= 835 Mz o = L0 Sims 6= 847 p= 1000 kgim®
Phanian section: Flm Section

Measurement Standord: DAY S (ITEEEMTECANSL O3 1920111

DASY 52 Conliguratinn:
= Probe: EX3DV4 - SNTHWS ConvFi9, 73, 9.73, 9.73); Calibrated: |5.006,20 | &;
o Senur-Surfhoe | s$mm (Mechanice! Surface Delectom
«  Electromics: DAES Sofii; Cilibraied: 30,12.2005
= Phantotn: Flat Phantom 4,90 Type: QDOOGP4TAAL Seriul: 1001

« DASYS2 FLEMAI25]), SEMCAD X 146107372}

Dipole Calibration for Body Tiscoe/Pilo=250 mW, d=15mm/Zoom Scan (TxTxT W Cube (i
Measurcment grid: dx=Smum, dy=>51nm, de=3mm

Reference Value = 54983 Vim: Power Dyifi =-0.00 4B

Peak SAR (exirapolated ) = 3.63 Wike

SAR(1 g = 2.47 Wikg: SAR(T0 g) = 1.61 Wike

Mlaxiiien value of SAR i medsured) = 205 Wikg

di
L]

~2.40
-4, [0
-r.20

1,60

-12.00

i dB = 3.25 Wiks = 5.12 dBW/kg

Cenilicam M DEAGVE 4ditd_Aug1B Page 7of B
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Impedance Measurement Plot for Body TSL
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ciemt  SGETW (Auden) Carsticats fo: D1900V2-5d027 Apri6
CALIBRATION CERTIFICATE |

it D@00V - Sh: Sd0aT

Calfbraaon procedurats) Q8 CAL-05 VT
Cadibration prowsdure for dipole valiciton kits above 700 MHx

Castmla i fprd 25, 2076

Th il il tha tracoakiity (o natoral standands, which rmaltz the physeal unile of measumemens (31
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| &b pslibrations have Desn contducied in e cosed sbolony by ennmmssnl e om (22 300 b himedisg < 7%, |
|
Calbratiom Egupmert jsesd (MATE el laocalimton)

Frimary Snncai |ID¥ Col D (lerhificuln o) S il Ciiali
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Fowar sensor WAF-I31 S Az Ue-Ap-18 (. 21700285 BprET

Fiowit serieoe WAE-Z04 BN 103245 DE-Apr-116 (Pio. 21750211 LR

Rrdereron 32 0B Allafealng B3 SO5H ¢20K} 0516 (P, 21 7-02282) Aprad
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Calibration Laborstory of A i Fal
o Sy -

Schmid & Partner =] Y \ Servise sulsse damloanage

Engineernng AS gt + Sarvizic avissens o Lrala
Zoughsusssrasse 43, BI04 Surich, Swilserdind {?-;\,ﬁaf ':"*‘51..'-':‘5 5 swies Gallimlion Serice
P i by P S Aot S [R5 accraditntion o S0E D108
The Swiss dcoreciBafion Service ks one al s aigpalcdins ia Uia EA
Multliaters] Agreosont fos e 1 ol fical
Glossary:
TSL Ussua similating liquid
ConvF aansitivity in TSL / NORM =y z
I not agplizable or not mezsured

Calibration |s Perlormed Accerding o the Following Standarde:

a) IEEE Swl 1528-2013, 1EEE Recommended Practics for Determining the Peak Spatiak-
Aversged Specific Absorplion Rate (SAR) In ihe Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

by IEC E2208-1, "Procedura to measure the Specific Absorption Hata (SAR) for hand-halkd
devices used in choze proximity to fhe ear (frequency range of 300 MHZ to 3 GHz)*,
February 2005

£l |EC 82208-2, "Procedure to determine the Specilic Absoiption Rate (SAR) tor wirslaas
communication devices (=ad (0 closoe proximity to the human body (frequency range of 30
MHz 1o B GHz)'. March 2010

dj KDB BE56E4, “SAR Measuremen! Reguiremants lor 100 MHz 1o B GHz"

Additaral Doocumentation:
g} DASY4/5 System Handbook

Methods Applied and Imterpretation of Parameters:

s Maastrement Conaitions: Furthar details are avallabla from the Validation Repart at the end
ol tha carificate. All igures sisted in the cedificals are valid a1 the frequency ndicaled,

s Antanng Peameters wilh TSL! The dipole is mountad with the spacer 10 position its feed
point exacity below the center marking of the flat phantom ssction, with the arms oriented
paralle! to ihe body a)s.

& Fesd Poinl impedance and Returm Loss! These parameters are measured with the dipola
posilionad wnder the lquid Hiled phartem, The impedance slated is transformed [rom fhe
rneasurement at the SMA connector (o the feed point, The Fatum Loss ensures [ow
reflacied powar. Mo uncertainty requirad,

»  Elwcircal Delay: Ona-way delay betwaen the BMA connector and the anlanng feed point,
Mo unceriainty reguired.

«  SAA measured 3AR meesured at tha stated anenna inpul power.

»  SAR nommaized: SAR as measured, nommalized 16 an [Aput powar of 1 W &l the antanna
COTNNECHOT,

s SAF for nominal TSL peramefers: The measured TSL paramelars ars used (o calculale tha
naminal SAR result

The reported unoarainky of measurement is siated a5 the standard uncerfainty of measuremant
miulipled by the © 2 factor k=2, which for & nomal distribution corresponds to 8 coveraps
probability of approxsmatedy 5%

Ginrtdcate Mo AIOVE-SA027 _ bAgris Fage 2 ol B
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Measurement Conditions
DASY systam configuration, as far as nol given on page 1.
DASY Version DASYE VE2 a8
Extrapoiation Bdvanoed Extrapolation
Phaniam Modular Flat Fhartom
Distance Dipole Cenfer - TSL A0 mm with Spacer
o Scan Resolulion dx, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The Foallawi ametars and calculalions wers
Tamperatura Parmitthity Conductivity
MNominal Head TSL parameters 220G 40.0 1.40 mho'm
Measured Hesd TSL parameters (220030 A000 =6 % 1.37 mbaim = 6%
Head T5SL temperatune changs durlng lest = 0550 —
SAR result with Head TSL
SAR averaged aver 1 cm® (1 g) of Head TEL Conditian
SAR maasurad 2RO mW inpul penser 9,55 Wikp
SR tor nomingl Hesd TEL parematers nomraiad o 1W 367 Wikg & 17.0 % (k=2)
SAR averaged ovar 10 em? (10 g of Head TSL cardilicn
B4R measuwed 200 mW impul powes 5.03 Wikg
SR for naminal Hesd TSL parameatars ngrmalized to 1W 20.3 Wikg + 16.5 % [k=2)
Bady TSL paramelers
Tha fallewing paramelens and calculations wara agplied,
Temperatuns Perrmittivity Comaductivity
Mominal Body TSL parameters #2000 533 1.52 mihodm
Maasured Body TSL parameters (220 0.2 0 B2B=E% 1.48 mhodm < 8 %
Body TSL temperature change difing best =050 — —
SAR result with Body TSL
SAR averaged over 1 em® {1 g) of Body TEL Candilicn
SAR measured B0 i inpuUt pover .83 Wikg
ZAR far naminal Body TSL paramatars normalized 1o 1W 30,7 Wilkg = 7.0 % (k=2)
SAR averaged aver 10 em? (10 g) of Body TSL condiEan
SAR measuned S5O MW input pawear 581 Wikg
SAR for nominal Bady TEL paramelers nommalized to 1W 210 Wiky = 16.5 % (k=3)
Cariizate Moo Q12008283027 _Aprl & Paga 3ol B
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Appendix {Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiormed to feed poind 5008 0+ 4o j
Ralum Loss -27.0d46

Antenna Parameters with Body TSL

Impadanaa, fransfomed o fead point 46,55 + 56
Fieturm Lioss -233 dg

General Antenna Parameters and Design

[ Electiicat Delay [ane direction) | 1.198 ng

Aftar fong term usa with T00W radiated power, anly a slight warming of fhe dipole near fie feedpaint con be measuraed.

The dipals is made of slandard sermingld cossdal cabie. The canter conductar of the feading line i directly connectad to the
sacand s af the dpola. The ameniss is thenalon ahor-circuiled far DC-signals. On some of tha dipolas, amall end caps
ana added o the dipele ams in order to improve matshing when laded accarding bo the posilion s explained in the
“Measurament Condiicna® paragraph, The SAR data are not affactad by this change. The overall dipsle length is siill
acoaiding 1o the Standaid,

Mo excessive forca must ba spphed 1o 1he dipals arms, besause thay might bend or the soltarsd connecions naar tha

fesdpoint may be demagan
Additional EUT Data
Manufacturad by SPEAG
anufaciured on Decamber 17, 2002
Cartficana Mo: DIS0V2-5402T_Anri6 Page 4 ol B
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DASYS Validation Report for Head TSL
Diate: 25,044,200 6

Test Laboratory: SFEAG, Zurich, Switzer]and
DUT: Dipole 19M MHz; Type: DI9RVI; Seckal: D1900YV2 - SN: 54027
Comrmuamicalion System: LI 0 - W5 Frequency: 1900 MHz "
Medium parumeters need: f= 1900 MHz; o= 1.37 3/m: & = 40; p = 1000 kgfm”
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/EC/ANS] Co3. 149-2011)
DALY 52 Confipuration:

» Probe: EX30WVA - SNTMO: ConvFiR.2, 8.2, 8.2} Cahbrated: 31,12,2015;

o Sensor-Sorface: VAo (Mechanicial Surface Detection b

Blectironics: DAEAD Snol]; Calibrated: 30122015
#*  Phamom: Flar Phanwom 5.0 (frooty; Type: QDOO0DPS0AS; Serial; 1001

+ DASYSZSLEM 1258 SEMCAD X 14.6.107372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7xTWCobe I
Measurement grid: de=5mm. dy=Smm. dz=3mm

Reference Walue = 1069 YWim; Power Drift = 0.02 dB

Peak SAR {extrapolated) = 17.2 Wikg

SAR(] g) =055 W/ikg: SARID g} = 503 Wike

Maximum value of SAR {measuied) = 14.5 Wike

-T.50

-11.40

-149.00

[hdB = 4.3 Wik = 1155 dBWikg

Cartificate Ma: D1 000VE-64027 _AprlE Page Sof &
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Impedance Measurement Plot for Head TSL

5 Apr 2EAE 130260 SR
EHE 5114 1 WU F5 BIkTle A4ITTa ITLTLpH 1 0030 288 HHz
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DASYS Validation Report for Body TSL
Draee: 25.04. 2016
Teat Laboratoy: SPEAG, Jimich, Svdtzerland
DUT: Dipale 1900 MH; Ty pe: DIMO0V2; Serial: DTHAOVE - SN: 54027
Commumication System: LD O - CW; Freguency: 1900 MHz ;
Medium parameters wsed: F= 1900 MHz: o= 149 5/m; £ =52.9: p= |0 kg'm”

Phantom section: Flat Seclion
beasurement Standurd: DASYS [TEEETEC/ANST CO319-3011 )

DAEYSZ Configuration:
s Probe; EX3DV4 < SNT34%; ConvB(8.03, 503, 8.03); Calbibrated: 31,12.20105;
»  Sensor-Surfece) dmm (Mechamical Surfore Detection )
«  Elecironics: DAEL Snd]; Calibeaied: 30012.2015
»  Phanom: Flut Phantom 5.0 (hack); Type: QDIOOPS0MAA; Serial; 1002
»  DASYSZ SLEHRIIZ5H); SEMUAD X 14.6.1IKT3T72)

Dipale Calibration for Body TissuePin=250 mW, d=10mm/Eoom Scan (Tx7x7 W Cobe (:
Mezsurement grid: dx=5mm. dy=3mim, de=5mm

Reference Value = 104.2 Vim; Power Deift = 002 dB

Peak SAR (extrapofated) = 17.2 Wiko

SARIT o) =983 Wikg; SAR(I0 g) = 521 Wikg

Max i valoe of SAR (measired) = 14,7 Wikg

il
L]

-3.80
-¥.60
-11.40
-15.20

-19.00

0dB = 14.7 Wikg = 11.67 dBW/kg

Certrficate Mo: 01800Y2-5a027_ApiE Page FatB

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@ Hﬂ?‘{%‘« o iﬁﬁ,%%’iﬂ# 2 ﬁl?i?l?ﬁ' > Fl'ﬁﬂl'ﬁ'fﬁﬁl o

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



Report No. : E5/2016/A0004
Page: 119 of 140

Impedance Measurement Plot for Body TSL
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Calibration Laboratory of A e, o, Doy "
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cien  SGS-TW {Audan]

Aocreditation Mo SCS 0108

Commtizate Mo- D250V 2-T2T_Apri6

CALIBRATION CERTIFICATE |

Ciegoct Daasaw2 - SNETEY

| el b DA CAL-DE.vE
. Calibration precedura for dipole validaticn kits abowa 700 MHz

Caltoration dain: April 18, 2016
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Calibration Laboratory of A0 ity 5§ Selmsizsrische Kb Sens)
Schmid & Pariner ==k () G Swuios mien témonnage
Engineering AG e i Servizio evizzeo di tareiling
Toughpusstrasse 43, B004 Zureh. Swizoraee ’Lq::lﬁ:h_‘}-.’-‘ :N:'_'\;f.-'é s Ewiss Camnvabes Sardita
Ancesdied by B Spiss Accetliion Seveoy |S45| dsspuilimiien ja: SCE 0108

The Evelas Acereciation Bervlee & ons ol Lha signalesies o |ha EA
Wil e e (o i recogniis ol calEwmson oriifcnisg

Glossary:

TEL tissue simulating ligquid

ConvF sensitivity in TSL  NORM xy.2
WA riol applicable or nol measured

Calibration is Performed According to the Following Standards:

g] |EEE Std 1628-201 3, "IEEE Recommendead Practice for Del:a'n'nining the Peak Spaiial-
Avaraged Spectllc Absomption Bala (SARY In e Human Head lrom Wieless
Commuileations Devices: Measurement Technlgues”, June 2013

by |EC 62200-1, "Procadure to measure the Specific Absorption Rate (SAR) for hand-hakd
devices used in close praximity 1o the sar (frequancy range of 300 MHz 10 3 GHz)
Febrssary 2005

g} IEC 62208-2, "Procedure o delarmine the Spacific Absorption Rate (SAR) lor wireless
communication devices used in cloge proximity o the human body (freguancy range of 30
MHz to 6 GHz)", March 2010

i} KOS 865664, "SAR Measuwement Requirements for 100 MHz to § GHz"

Additional Documentation:
g} DASYAS System Handbook

Methods Applied and Inlerpratation of Paramaters:

= Moasurement Conditions; Further details are available Trom the Vabdation Reporl at the end
of the cerificate. All figures statad ip the ceriiicale are valkl al tha Ireguancy indlcated.

s« Antapna Faramelers with TSL The dipole i mounted with the spacer to position its Teed
polnt axactly below the center marking of 1he fiat phantom sacfion, with tha ams onented
parallel 1o the body axis.

« Faed Point impedance and Aefuin Loss: These parameters are measured with the dipole
positionsd under Ihe liquid lilled phantom, The impedance stated is transtarmen from the
measuremant at thea SMA connector fo the feed point. The Retum Loss ensures low
reflected power, No uncertainty required.

o Elzcirical Dafay; One-way delay belwean the SMA connector and the antenna fesd point,
T unearainty reguined,

SAR megsured; SAR measured al the slated antenna inpul power,
BAR normalized SAR as measured, nommalized fo 2n mpit paver of 1 W &t the anlennz
CONNBotoT

«  SAR for noming! TSL parameters: The measurad TSL parameters are uged tw calcuiale ha

nominal SAR result.

The anrlm umcenainly of measureme Nt is sizted ag the standard uncertainty of maasuramant
mutiplled by the covarage factor k=2, whief for & norme| distribution cofresponds io a coverage
probabdity of approximately 95%.

Cantificake Mol D2450V2.TE7_ApriE Eagn 2 cF il
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Measurement Conditions

DASY system configuration, &8 far 85 not given on page 1.

DASY Varsion DAEYS WE2BR

Extrapalation Advanced Extrapolation

Phantom Mzdular Fiat Phantom

Distanca Dipale Cantar - THL 10 mim wilh Spaser

Zoom Scan Resolution e, oy, dz = 5 ren

Freguency 2450 MHz + 1 MHz
Head TSL parameters

The ffiowing parsmetens and calculEtions wens sppled

Temperature Permiltivity Conduativity

Marinal Hesd TSL paramelers 220°C a2 180 mhoim

Bleasured Head TSL paramelers (220 +0.2) °C 400+ 8% 1.53 mbam £ 6%

Head TSL temperature change during test = 0.6 G ranm m=aa
SAR result with Head TSL

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

SAR maasured 250 mW inpul power 1228 Wikg

SAR for nominal Hoad TSL parameters narmalized 1o 1W 51.0 Wiky = 17.0 % (k=2}

SAR avaraged over 10 cm? (10 g) of Head TSL oandilion

5AR massured 250 mW input power 5.82 Wikg

SaR for nomingl Head TSL paramalers marmalied o 1W 2.7 Wikg = 16.5 % (k=2)
Body TSL parameters

T'mammeEramwmmvm-lnﬂld

Tamperature Parmittivity Conduetivity

Maminal Body TSL parameters 2200 L 1.95 mbodr

Meagured Body TSL parameters (22002 G ST 6% 188 mho/m £ & %

Body TSL lemperatune changs during lest =050 e
SAR result with Body TSL

mlmwlu#ﬂg}dﬂmmL Condition

SAR measurad 5D miW input powar 12,5 Wikg

HAR tor nominal Body T5SL parameters normalized to W 48.8 Wikg = 17.0 % (k=2)

SAR averaged cver 10 em® {10 g} of Hody TSL candifion

SAR measurad 250 W Inpiut poweer 5,58 Wikg

SAR for nominal Body TSL paramelens: narmalizad 1o 1W 23.3 Wikg = 16.5 % (k=2)
Cartificate No: C24B0V2-T27 _ApriG Page 3ol B
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadancs, ranslormesd b lead point | ERA+ 200

Returm Logs | - P54 4B

Antenna Parameters with Body TSL

Impedance, Iranslanmed o leed paint B2 2+ 4.0 2

Aeturn Lass - 2549dB

General Antenna Parameters and Design

Elrctricar] Dedary (one directian) 1148 rs

Afver long term use with 100W radiatad power, anly a slhight warming of the dipole near the fecdpoint can be measumed,

Thie dipple is made of standard seminigid cosaxial cabie, The cerer conducion al the Teeding line is direclly connechad bo the
asacond anm of tha dipoke. The antenna is tharafora short-circuitad for DC-signals. On soma of the dipoles, small and caps
are addad io 1he dipale arms: in onder ko improve metching when loadad according e tha posilion as axplained in the
“Measurement Condiliona® paregraph. The SAR dala ame nol allacted by this change. The owerall dipoke kenglh ks abill
accarding o the Standard,

Mo axcassive fonse must be applied 1o the dipale arms, because they might Bend or the soldesesd carnestions near the
teedpoing may be damagad.

Additional EUT Data

Marutactured by SPEAG
Manudactured on | Januany O, 20003
Cortificata Mo CRASIVE. 727 _Aarl Pags 4 ol &
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DASYS Validation Report for Head TSL
Drate: 19042016

Test Laboratory: SPEAG, Zunch, Swirzerland
DUT: Dipole 2450 MHz; Typer D2450V2; Serial: D2450V2 - SN: 727
Communication System: UTD 0 - CW; Frequency: 2450 MHz
Medium parameters used: = 2450 MHz: o = 183 Sim: = 40; p= 1000 kg'm?
Phantions seetion: Flat Section
Measusement Standard: DASYS (IEERAECIANST C63.19-201 1)
DASYS2 Configuration!

+  Pmobe: EX3DV4 - SNT349; ConwF(7.78, 7.76, 7.76]; Calibrated: 31.12.2015;

+  Semsor-Surfuce: |Ldmm (Mechanical Swface Detection)

»  Blectromics: DAL Sn6i] ; Calibrated: 300123015

o Phaniom: Flar Phaotom 5.0 fronty; Type: QDOMPS0AA; Serial: 1001

+ DASYS2 525811258 SEMCAD X 14.6.00(7372)

Dipule Calibration for Head Tissue/Pin=250 mW, d=10mm/Zomm Scan (7x7x7V/Cube 0:
Measurement gnd: ds=5mm, dy=Smm, de=5mm

Relerence Value = 1121 ¥m; Power Dnft = 0.05 dB

Peuk SAR (extrapolated) = 25,7 Wike

SAR(I gi= 128 W/kg: SARID g) = 593 Wikg

Mlaximum valoe of SAR (measured) = 20.8 Wika

1000
-15.00

~20.00

-25.00

Ol = 208 Wikg = 1318 dBW/kg

Comifcate Mo DZ450V2-T2T_AprE Page o A
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Impedance Measurement Plot for Head TSL

CHE 14 & U P8

D

FER LB 2 N

15 Mpr 2816
ZMILT 5 ADOLER g

LEv1n s
2 ANAE0 PRg RHT

25424 4B 7 TR0 POE MMz

ETART 2 250,000 BOE FHZ

BETOF 2 636008 084 Wz

Cerilicale o; D2450Y2-T27_Aprid
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Calibration Laboratory of a‘*t\';}:" ; g Sctwelmrincher Kallbrerdianal
Schmid & Partner - E o Sevich s dissionmag
Engineering A S Smrvigic i i taratu
thnng:nwﬂag-ﬁ. B4 Turich, Switmiand Rﬁ%ﬁ S Swiss m Em"

Acrioeiind by P Seims Acoiathalion Sevile (SA5)
The Swiss Accredilaiicn Service i cna ol tha aignaicries lo e EA
Mulbiateral dgreement ker B recagnifan of calfiraicn oerlifcalns

Beoditatien Mo SCS 0108

ciient  SGS-TW |Auden) Corticats Mo DEGHZV2-1023 Jan1B
CALIBRATION CERTIFICATE |
Do) DSGHZY2 -5M; 1023 |
[ alfbansion proendussis) Qo CAL-22 v2

Caitration procedura lor dipoka validalion kits belwaen 3-56 GHz
oo dee January 26, 2016 |

Tris oaioroamon oot doaimes [hs |
Ties and [ha il

ty W realisl whileli daslzn W | il af 1]
wilh conbdence probabdiby s given on s folos g peces snd seoe can of ihs cerFcats,

AJ caliorabore hawe Desan conducihs in T ciopad Bbomiory faciiny. amdormen fempamee (22 e 3150 and hamldily - 70%,

Calration Enupmest ired IMETE cidoal fo calbraien|
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Aorecra] B Kafa Fokavic Tedwical Manage
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Pomer sensoe FE QLR LIS TR AF-0et 15 [Mo, 21702223 Oi-18
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Tipa-N mismateh combisalion S84 BIMT.2 | DEET on-Apr-ih (Mo 2170215 W16

Hafersrion Prola FERS0E S8 3503 31 Dae-15 {No. ENG-2503_Deois Dec-18

DAES M B A0S (Mo DAELEN _Dec1s) Dpc-16

Sarnadaiy Stariaids oE Chsci Uats n hows) Selvrhided Chisch

AF geseralor RES SWMT-0G6 1T 15 n-15 i hossee chisck Jun- Sy In fouss cheok: Jun- 18
Marworh Aralyzar HP BTSSE LISET3E0REA L4305 V=Y o siifes Ereica Cd-15] In hiiga chack Oct-18

Ml

meiasd Janiivy 260, 200 A

Camtoate Mo D5GHZV2-1023 _Jan1B

e

Fafe 1ol 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%fﬂﬁ%ﬁi i@%‘?ﬂﬂ?x‘ﬁ/%ﬁh Fif [ﬁJEﬁlﬂ%ﬁﬁlLﬁ |'{>1?‘|'901 o iﬁéfﬁ 2 ﬁl?‘iF‘l?‘F‘ ’ Tﬁ‘ﬁﬂiﬁfiﬁl o

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




Report No. : E5/2016/A0004
Page: 127 of 140

Calibration Laboralory of AT 3

Schrend & Pariner Py C Suyviee sulsse O fial o
Engineenng AG e vl aitzen & sl

EviigAmisssianim T, 004 Zurlih, Switsaiie B S e ciniliraniin Smvica

A il Py ® 0 S i decna linan) Sandca B4 tccredimiion Ha | S5 0108

The Swiss Accrecsstmn Servics @ orm o il signaleriee b he B8
Mulliiatarsd Agrooment tor e recog niten dl cassmbion cerllicaing

Glossary:

TSL ligzue simulating lkuid

ConvF gansitivity in TSL ! NORM x v,z
i not applicable or not measgered

Calibration |s Perlormed According o the Following Standards:

s} |EEE Sid 1528-2013, YEEE Recommended Frartice for Determining the Peak Spefisl-
Averaged Spacific Absompfion Rate (SAR) in the Human Head fom Wiralass
Communications Devices; Measuremen! Techniguas®, June 2013

o} IEC 62208-2, "Procadure ta delarmine the Speciic Absarption Rate (SAR) for wirsless
comimunicafion devices wsed I Close proximity fo the himan body (frequency mnge of 30
WHE to & SHE)", March 2010

&) KDB BESEE4, "SAR Measurement Requirements lor 100 MH2 1o B GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Mgthods Applied and Interpretation of Parameters:

s Measuremant Conditions: Further detaila are available trom the Valdation Report at the end
of the cartilicate. Al figures stated in the cerificate are valid at tha freguancy indicabed.

s« Apienna Parameters with TSL:- Tha dipala s mounted with the spacer to positicn itz leed
paint exactly below the canteér maming of tha flat phantom aaction, with tha ams oflented
parallel lo the body dxis.

s Fuyod Point fmpedance and Aeium Loss! These paranieters are measured with the dipole
positioned under the fiquid (iiled phantom. The impedance stated is tranatormed from ihe
measuremen al lhe SMA conrector to the feed point, The Retum Loss ensures low
reilacied power. Mo uncertainty required,

= Elecirical Defay: One-way delay batwesn he SMA connectar snd the artenna fesd point,
Mo uncertainty requinsd.

& SAHR megsured SAR megsured st the stated aniennig Il pows,

v SAR normalized: AR Bs messured, nommalized to an input posear of 1 W al ihe antenna
connectar.

«  SAR for nominal TSL paramalers: The measured TEL pammeters gre Usad to cakoulata tha
neminal SAH resull,

The reported uncartainly of measurement is stated as the slandard uncertainty of measurament
mulfipfled by the coverage factor k=2, which for a normal distmbutisn correspends o4 coverage
probability of approdimataly 35%.

Caartifiteasd hd. DEEHEY2- 1023 o 18 Fegs 2ol 18
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Measurement Gonditions
DASY sysbem configurstion, as far &s not given on pags 1.

DASY ¥Wersion DASYs \a2baa

Extrapodation Advanced Extrapalation

Phantom IModular Flat Pharmemn VED

Distance Dipole Cemtar - TSL 10 mm with Spacar

Zoom Scan Rasolution da, dy = 4.0 mm, dz = 1.4 mm Graded Aatio = 1.4 (£ diraction)
5200 MHz « 1 MHz

Frerey oot
E800 MHz + 1 MHz

Head TSL parameters at 5200 MHz
The following paramabars and calculations ware appliad,

Temparaturs Permittivity Conductivity
Mominal Head TSL parameters 200 36.0 4.86 mho'm
Measured Head TSL parameters (22.0+0.2)°C 2% 451 mhafm = 6%
Head TSL temparature change during tost <05 — _—

SAR result with Head TSL at 5200 MHz

SAR averaged ower 1 om? {1 g) of Head TSL Condition

SAH measurad 100 MW inpLT power T.74 Wikg

SARA for nominal Head TSL paramaters rarmalized o 1W TR0 Wik = 199 % (k=2)

SAR averaged over 10 cm® (10 g} of Head TSL wondilion

SAR mensinad 100 el inpul powr 2.23 Wiy

SRR lor nomiral Head TSL paramasars noemalized o 1W 22.1 Wikg + 1985 % (k=2)
Ceerlificals Moo DSGEHzVE1023_Jan1d Faga Gal 15
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Head TSL parameters at 5300 MHz
This lallawing pararnslens and caleulElions wn applied.
Temperature Parmittivity Conductivity
Mominal Haad TSL paramaters 220G 35.8 4,78 mbadi
Measured Head TSL parsmelers (220 +0:2) "2 ELR Y 460 mho'm £ 8 %
Head TSL temperature ehange during test = 0.5"°C -
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Canditicn
SAH measunad 100 mW Input power .03 Wikg
SAR lor nomiral Head TSL paramatars mioemalized b W TO.8 W/ kg = 18,8 % (k=2}
SAR averaged over 10 cm® (10 g) of Head TSL COnamon
SAR measured 0K s it ot 233 Wiy
SAR lor nominal Head TSL paramesers nommalized o 1W 23,1 Wikg £ 195 T (k=2)
Head TSL parameters at 5600 MHz
Tha following paramatars and calculations wara appliad.
Temparature Parmittivity Conductivity
Heminal Head TSL paramaters 2200 R 5,07 mhaim
Measured Head TSL parameters (#2000 0,25 34,7 h 6 % 490 mhoim & & %
Head TEL temperature change during test 0.5 — —
SAR result with Head TSL at 5600 MHz
SAR averaged ower 1 cm® (1 g of Head TSL Conditian
SAR measuwred 100 mW input power B3 Wikg
SAR lar maminel Haed TSL paramatars nomalized 1o 1W B2.6 Wikg £ 19.9 % (k=2)
SAR aversged ower 10 cm” (10 g) of Head TSL candition
SAR measuraed 100 W inpu power 2,53 Wikg
LaH for nominal Hasd TSL paramaters raarmalized 1o 1% mwmgns.s%:h:::p

Cerlificate Mo: DSEHZV2-1023_Jan16 Page 4 af 15
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Head TSL parameters at 5800 MHz
The fellowing peramatars end calculations ware appliad,
Temparature Parrmittivity Cenductivity
Mominal Head TEL parameters 2o a83 52T mhofm
Measumed Head TSL parameters (#2008 0 344G W 540 mba'm = & %
Hagd TEL temperature changs durbng test =05 —_ —_
SAR result with Head TSL at 5800 MHz
HHn‘.’lq;Ide:l‘I’[‘lg}dl‘h.lﬂL Condition
5AR measured 1400 miW input pawer 7.78 Wikg
SAR for nomingl Hasd TSL paramsterns noirmeizad 1o 1 W T73 Wikg & 19,9 3% (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condificn
AR measured 00 W Inpie power 2. Wiy
SAH for nominal Haad TSL parameters namrmaleed o 1W 22.0Wikg £ 19.5 % (k=2)

Caifificats My DSZHEVZ-1023_Jan 16 Pape Sof 1B
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Enlly TSL parameters at 5200 MHz
The lolowing parameters and calculations wees applied.
Tamperaiure Parmittivity Canductivity
Hominal Body TSL parameters 220°C 49.0 5.30 b
Measured Body TSL parameters [220 02 °C 71 +6% BT mho'm + & %
Body TSL temperature change during test =050 .
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm® (1 g} of Body TSL Cendition
EAR measured 100 MW mpat posar 745 Wikg
SAR for nomisal Body TSL paramelsng normalized e 10 1.9 Wk = 1908 % (k=2)
SAR averaged over 100em® {10 g} of Body TSL condifion
S5AR magsured 100 W input power 205 Wiky
SAR far nominal Bedy TSL parameters narmaizod to 1W 20.3 Wiko £ 19,5 % (=2}
Body TSL parameters at 5300 MHz
The folowing parameders and calculations were applied,
Temperatre Pesmitlivity Conductivity
Mominal Body TSL parameiers & st AE 542 mha/m
Measured Body TSL paramelers (20 =02 C 46,9 5 % 5.50 mhodm + 6 %
Body TSL temperature change during fest = 057G — —
SAR result with Bedy TSL at 5300 MHz
SAR averaged oves 1 em® {1 g) ol Body TSL Caondition
SAR measined 100 mW input power 757 Wikn
AR for nominal Bady TEL parametars nofmalized to 1W 75.1 Wikg & 19.9 % (k=2)
SAR aweraged over 10 am® (10 §) of Bady TSL condtion
S4R maasured 100 Y iUt poswar 214 Wil
S4R for nominal Body TSL paremeiers nomnalized o W 1.2 Wikg & 19.5 % (k=2)

Cerificale Me: DEGHZV2-1023_Janie
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Body TSL parameters at 5600 MHz
T Tallewi and calouations wens applbad,
Terngerature Parmittivity Conductiity

Hominal Body TSL parameters =R Rl i 485 5.77 mhofm

Maasured Body TSL parametars (2.0 4 0.5 "0 A6+ 0 % 581 mibam = 6%

Baody TEL temperalure change during test =05 —_ -
SAR result with Body TSL at 5600 MHz

SAR sveraged cver 1 em® (1 g} of Body TSL Conditian

SAR mamsured 100 MW inpul poaar 7RO Wikg

SAR for nominal Body TEL parameders norrnalized o 1W 783 Wikg £ 19.9 % [k=2)

HFImgIdmﬂﬂnn"ﬂﬂg}uand;TSL condigicn

S4F maasured 100 mW input porwer 273 Wikg

S4R tor nominal Body TSL paramederns normalized o 1W 221 Wikg = 19.5 % (k=2)
Body TSL parameters at S800 MHz

The following paramesars and ciloulatians weoe applied.
Temperature Permittivity Conductivity

Mominal Body TSL paramaters =0 483 E00 mho'm

Measured Body TSL paramalens (220 0.2} "0 A6,0 0 G % 618 mho/m a 6%

Body TSL temparature change during teet <050 —_ —_
SAR result with Body TSL at 5800 MHz

SAR averaged ower 1 em?® {1 g) of Body TSL Candition

SAR measuiad 100 MW Input powes 7.58 Wikg

SAR for nominal Bady TSL paramalars reormalizad o 1W 75.3 Wikig 2 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL candilicn

SAA measumad 100 MW Dl powes 213 Wikg

SAA for nominal Body TSL paramatars rarmelized 1o 18 21.1 Wikg = 19.5 % [k=2)
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Appendix (Additional assessments cutside the scope of SCS 0108)

Anmtenna Parameters with Head TSL at 5200 MHz

impedence, fmnsiormad to faed paint A1 40 - B4 2
Feerturn Liss -21.4dB

Antenna Parameters with Head T5L at 5300 MHz

Impedanca, rarstomed to faed poin ARG L 47

Faturn Loss -27A dB

Antenna Parameters with Head TSL at 5600 MHz

Impadanca, ransformed o feed poinl B45101- 1.4

Feturn Lass 26,3 dB

Antenna Parameters with Head TSL at 5800 MHz

| Impedance, transformed o feed poinl 5580 +22H!
Hedum Lass -24.5 4B

Antenna Parameters with Body TSL at 5200 MHz

Impedance, transfanmed 1o leed paint 494 61 -6.8 |8
Hetum Lass - 23308

Antenna Parameters with Body TSL at 5300 MHz

Irpedanca, ranstomead 10 feed point B0L9 £ - 240

Ratum Loss -31.602

Antenna Parameters with Body TSL at 5800 MHz

Irpedance, Wanstormad to feed point BEOD-01 0
Fetum Loss 25,0 da
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Antenna Parameters with Bedy TSL at 5800 MHz

Impedance, iranslormed o l2ed point E64 0+ 2.4 0
Raturn Loss - ¥ dB

General Antenna Parameters and Design

| Etacricai Dalay one direstion) I 1138 18 |

Alter long lerm use wifh 100W rediated paveer, only a slight warming of tha dipcla near tha feedpaint can be messured,

The dpole Is made of standard semirigid coaxial cable. The sarer conductor of the leeding Tne is dreclly conneded Lo the
gacand am of tha dipoba, The antenna is thanabara shor-girauibed for DC-sgnals. On some of the dipales, small end cags
are addid 1o (e digole amms in orde o improve masching whan leadad acconding 1o the position &5 explaingd in the
“seasurament Candilions" paragraph. The SAR dala are nol allecbed by tis changs, The averall dpsde lengh e il
accarding te fhe Slandard,

Ko excesshe loiee must ba applisd tothe dipak arms, because thay might bend ar the soldered connections naar e
feadpoint may be demaged.

Additional EUT Data

Marufactured by SPEAG
Manufactured on Feloruary 05, 2004
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DASYS Validation Report for Head TSL

Date: 26.01.2016
Test Laboratory: SFEAG, Furich, Swilzerland

DUT: Dipole D3GHzY2: Type: DSGHzV2; Serial: DSGHzV2 - SN: 1023

Communication System: U 0 - COW; Frequency: 5200 MHz, Frequency: 3300 MHz, Frequency: 5600
MHz, Frequency: 5300 MHz

Medium parameters used: [ = 5200 Mz =451 5m; &= 35.2; p= 1000 kg/m* , Medinom parameters
used: f=5300 MHz; 0 = 4.6 5/m; & = 35.1; p = 1000 J-gg.ﬁuj , Medinm paramerers used: f= 5600 MHz, a =
4.9 Sm; g = 3.7, p= 1000 kg/m® |, Mediom parameters ased: £ = 5800 MHz; 0= 5.1 8fm; =344, p=
1000 ket

Phantom section: Fliat Sectiodn

Measurement Standard; DASY S ([EEEABC/ANST Co3.19-2011)

DABYS2 Configuration:

«  Probe; EX30W4 - SN3503; ConvF{3.59, 5.59, 5.5%); Calibrated: 31.12.2015, ConvF(5.25, 5.25,
5.25); Calibeated: 31.12.2015, ConvFid.99, 4.99, 4.9%); Calibrated: 31.12.2015, ConvF{4.95, 4.95,
4.95); Calibrated: 31.12.2015;

= Sensor-Sorface: | 4mm {Mechanical Surface Detection)

« Elecronics: DAF4 Sn601; Calibrated: 30122015

«  Phamtoon: Flat Phantom 5.0 (front); Type: QDIOPS0AA; Serial: 1001
= DASYSI 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mum, [=5200 MHz/F.omm Scan,
dist=1.4mm {Ex8x7)/Cube 0: Measarement grid: dx=4mm, dy=4mm, dz=1.4mn

Reference Value = 72,68 Vim; Power Dirift = 0.07 dB

Peak 3AR (extrapolmed) = 28,1 Wikg

SAR(I g) = 7.74 Wikg; SAR(10 g) = 2,23 Wikg

Maximum value of SAR (measured) = 17,8 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHx/Zoom Sean,
dist=1.4mm (Bx8xTWCube 0: Measurement grid: dxz=4mm, dy=imm, dz=1_4mm

Reference Value = 73.14 Vim; Power Doft = 00,04 dB

Peak SAR (extrapolated) = 2000 Wikg

SAR(L g} = 8.03 Wikg; SAR(10 g) = 233 Wikg

blairmum value of SAR (measured) = 18.7 Wikg

Dipole Calibration for Head Tissug/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (3xBxTWCube 0: Measurement grid: dx=4mm, dy=4mm, de=1dmm

Reference Value = T332 Vim; Power Drill = (.08 dB

Pk SAR (extrapolated) = 32.6 Wikg

SARIL g) = £31 Wihkas SAR(LO g) = 238 Wikg

Maximum valwe of SAR (measured) = 19.8 Wik

Carlificats Moo DSGHZY2-1023_laniE Paga 10 af 15
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Dipole Calibration for Head Tissue/Pin=10mW, dist=10mm, f=5500 MHzFoom Scan,
dist=1.4mm (Ex8x7 W Cube 0: Measurement grid: de=dmm, dy=4mm, dz=1.4mm

Reference Yalue = 70015 Wim: Power Drift = 0,04 dB

Peak SAR (extrapolated) = 3100 Wikg

SAR(1 ) ="7.78 W/kg: SAR(10 g) = 2.22 Wikg

Maximum value of SAR (measured) = 153 Wikg

-10.0n
-15.00
-20.00

-25.00

0 dB = 15.8 Wike = 12.74 dBW kg
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Impedance Measurement Flol for Head TSL

2 Jan FEE 1Ziigs T

EE &11 il Fa 19 SLWES & -u.u_l:!i o EEZ%3 pF 9 TP PAE &30 Hez
w
CHA Harkers
Del T ALEAS G
] 238 5
& X = IMRA0 GHT
L
| A "
[ e
i Sl Hz
' ' *hE3 0
;;-\:. nMERARSHE
Hld
CHZ Has LOB B OBy REF =79 ::li : 2:-Z1.390 dE N TAELEAE S Rz
. 4 1 + 4 4 ! . B |
Del | i T T T 1 | LB T CHI Markass
l I T T 1 T 1 T 1 | T-E7 4L 0B
4 i 1 1 | | | 5 3RA0R BHz
[ 4i-2R,271 ah
e —— P}
= 5 T =l % AANAE GHE

4 2" | y 4 4 .t—"_l_'_‘—_g'”d T 1 =24, 516 dB
g ! \?\ i ,r";L | 5 BARAE GHT

Hid T 1 T T T
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DASYS Validation Report for Body TSL

Drate: 25.01.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV - SN: 1023

Communicetion Svstem: UID O - CW; Frequency: 5200 MHz, Frequency: 3300 MHz, Frequency: 5600
MHz, Frequency: S50 MHz

Medium parameters used: F= 5200 MHy; o= 537 Sim; & =471 p= 1000 kgim® . Mediom parametess
psed: f= 5300 MHz; 5 = 5.5 S/m; £ = 46.9; p= 1000 kpfm? , Medinm parameters used: [ = 5600 MHz; 6 =
5,01 Sim; g = 46.4; p= 1000 kg/m® , Medium parameters used: ©= 5800 MHz; o = 6,19 Sim; & = 46, p =
1000 kgfm®

Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMEC/ANST CA3.19-2011)

DASYS5E Configuration:

«  Probe: BXIDWA - SM3503; ConvE(4. 99, 4.99, 4,909 Calbrated: 31.12.2005, ConvF(4.75, 4.75,
4,75 Calibrated: 31.12.2015, ConvF(4.35, 4.35, 4,35}, Calibrated; 3112, 20135, ConvF(4.27, 4.27,
4,277 Calibrated: 31122015,

«  Sensor-Sucface: 1dmm (Mechanical Surface Detection)
s Elecironics: DAE4 Sne01; Calibrated: 3001220405
= Phantom: Flat Fhantom 5,0 (kack); Type: QDOODPE0AA; Serial: 10032

o DASYSZ 52 B R(1258): SEMCAD X 146, 10{7T372)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Z0oom Scan,
dist=1.4mm (8x8xTWCube 0: Measurement grid: drsdmm, dy=4mm, dz=1.dmm

Reference Yaloe = 66.72 Vim, Power Drift = -0.01 dB

Peuk SAR (extrapolated) = 27.1 Wikg

SAR( g) = 7.25 Wikg; SAR(10 g) = 2,05 Wikg

Maximum value of SAR (measured) = 16,8 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, F=5300 MHzZoom Scan,
dist=1.4mm (8x8x 7 Cube 0; Measurement grid; dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 6743 Vim; Power Diifi = 0.02 dB

Peak SAR (extrapolated) = 29,1 Wikg

SAR(1 g = 7.57 Wikg: SAR(10 g) = 2.14 Wikz

Maximum valoe of SAR (measured) = 17.7 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (BxBxTWCuobe (i Measurement grid: dx=4dmm, dy=4mm, dz=1.4mm

Refesence Value = 67.67 Vim; Power Drift = -0.01 dB

Peak SAR (exirapolated) = 32.6 Wikg

SAR(L gl = 7.89% Wikg; SAR(0 gh=2.23 Wikg

Mlaxionum value of SAR {measured) = 15,1 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHzZoom Scan,
dist=1.4mm (8x8xTWCabe 0 Measurement grid: du=dmm, dy=4mm, dz=14mm

Reference Value = 65.76 Vim, Power Drift = 0002 dB

Peak SAR (extrapoluied) = 33.0 Wikg

SAR( ) = 7.59 Wikg: SAR(10 g) = 2.13 Wikg

Maximum value of SAR (measared) = 18,5 Wikg

di
0

-6.00

-i0.0@

0dB = 15.5 Wikg = 12.67 dBW/kg
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Impedance Measurement Plot for Body TSL
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