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SAR TEST REPORT . @o

B B

The following samples were submitted and identified on behalf of the client as: e
Equipment Under Test Notebook PC
Brand Name HP
Model No. HSN-Q09C
Company Name HP Inc.
Company Address 3390 East Harmony Road, Fort Collins Colorado, USA

80528
Standards |IEEE/ANSI C95.1-1992, IEEE 1528-2013,

KDB616217D04v01r02,KDB865664D01v01r04,
KDB865664D02v01r02,KDB447498D01v06,

KDB248227D01v02r02
FCCID B94-8265D2WG
Date of Receipt Jan. 05, 2018
Date of Test(s) Jan. 08, 2018 ~ Jan. 12, 2018
Date of Issue Mar. 22, 2018
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
Clerk / Annie Chang Asst. Supervisor / Afu Chen| Asst. Manager / John Yeh

@g\f Chen e ok

Date: Mar. 22, 2018

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.

PR S I+ S B SRRV BRI 7 PR 00 o BB A RTR 2 U EE L -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 000 @MOIOMO0 ODM 00000O00COMDOOMO and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at 000 @O0MO0 OO0 0000000 D000 O Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/37# # 7 % % 37+ A £ Fl % 7 1 §& 134 5%
s BRBRPERGF P | 1(886R2) 2299 B279 f (886 2) 2298 0488 www.tw.sgs.com
Member of SGS Group



SGES

Report No. : EN/2018/10001

Page :

Revision History

2 of 117

Report Number

Revision

Description

Issue Date

EN/2018/10001

Rev.00

Initial creation of document

Mar. 15, 2018

EN/2018/10001

Rev.01

1st modification

Mar. 22, 2018

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.

PIERSE T

documents, subject to Terms and Conditions for Electronic Documents at 000 @O0MO0 OO0 0000000 D000 O Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/37# # 7 % % 37+ A £ Fl % 7 1 §& 134 5%

i IERIERY Bl FI 7 - IR B RFIO0 « 4 HF 435 4 2 I P+ T G et -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 000 @MOIOMO0 ODM 00000O00COMDOOMO and, for electronic format

SHMSRARELGF LR P | 1(886R) 2299 B279

f (886 @) 2298 D488 www.tw.sgs.com
Member of SGS Group




Report No. : EN/2018/10001
Page: 3 of 117

Contents

1. General INformation.......ccoc i
1.1 TeStiNg LaDOratOry ... .. ..t 4
1.2 Details Of APPICANT. ......ooi et 4
1.3 DeSCription Of EUT .....eiiiiiiii et e e ere e s 5
B LS YT o 1= o | 32
1.5 0Operation DESCHIPLION ... e 32
1.6 The SAR Measurement SYSTEM.. ...t 35

1.7 SYStEM COMPONENTS ....eiiiiiiiiie ettt e e e et e e e e b e e e e enbe e e e e e nneeeeeannnes 37
1.8 SAR System VerifiCation ..........oo e 39
1.9 Tissue Simulant Fluid for the Frequency Band ... 41
L O = 2= V[V = (o g T (Yot =T [V = 43
1.11 Probe Calibration ProCEAUIES ..........uuiiiiiieieeiccieieee ettt a e e e e e 44

1.12 Test Standards and LiMitS .........eeiiiiiii e 47
2. Summary of ReSUIS .....ccccceeemrrr i sssssssn s ssssssnnnns s 49
3. Simultaneous TransmMisSSioN ANAlYSIS......cccciiiiiiiiiismmmnr s 52

3.1 Estimated SAR CalCUlAtioN..........oooiiiiiiiei e 53

3.1 SPLSR evaluation and @nalySiS .........uuuiiiuiiiiiiiiee et 53
4. InStruments LiSt ... s D 1
LT 11 (== T U] =T 1= ) 58
6. SAR System Performance Verification ............ccccviiiemmniiinnsiicceeennnnnsssssseennnns 7 1
7. DAE & Probe Calibration Certificate ........cuueeemmmmmmmmmmmmmmmeeeeceeeeceeeeeeessesseesee s e s nesssenennnnnes 76
8. Uncertainty Budget...........cooiiimmmriiinnsseeemmn s 92
9. Phantom DeSCHPHION...... e 94
10. System Validation from Original Equipment Supplier........cccccciiriiiiiismennniennnnnnn 95

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 Uiﬂ#ﬁﬁ%‘l['Q%‘Tiliﬂ?:ti/*ifﬁﬂx Fif [ﬁJE\*jﬂi‘fifﬁ#x@ W?’@O‘« ° ¢ﬂ§f}7{~%’:’; £ ﬂl?{yi'l?’ﬁ‘ > T\P‘ﬁﬂiﬁ 7
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 000 @MOIOMO0 ODM 00000O00COMDOOMO and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at 000 @O0MO0 OO0 0000000 D000 O Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/37# # 7 % % 37+ A £ Fl % 7 1 §& 134 5%
s BRBRPERGF P | 1(886R2) 2299 B279 f (886 2) 2298 0488 www.tw.sgs.com
Member of SGS Group



Report No. : EN/2018/10001
Page: 4 of 117

1. General Information

1.1 Testing Laboratory

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

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

1.2 Details of Applicant

Company Name HP Inc.

3390 East Harmony Road, Fort Collins Colorado, USA
80528

Company Address
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1.3 Description of EUT

Equipment Under Test |Notebook PC

Brand Name HP

Model No. HSN-Q09C

FCC ID B94-8265D2WG

Integrated Module ~ |WLAN/BT orand hame : intel

odel Name : 8265D2W

Mode of Operation %\é\llteAtlng&z.ﬂ a/b/g/n(20M/40M)/ac(20M/40M/80M)
WLANB802.11 a/b/g/n(20M/40M)/ ’

Duty Cycle ac(20M/40M/80M)
Bluetooth 1
WLANB802.11 b/g/n(20M) 2412 — 2472
WLANB802.11 n(40M) 2422 — 2462
WLAN802.11 a/n(20M)/ac(20M) 5.2G | 5180 — 5240
WLAN802.11 n(40M)/ac(40M) 5.2G |5190 — 5230
WLANB802.11 ac(80M) 5.2G 5210
WLANB802.11 a/n(20M)/ac(20M) 5.3G | 5260 — 5320
WLANB802.11 n(40M)/ac(40M) 5.3G | 5270 — 5310

(TQHF;;’Q“G”CV Range | AN802.11 ac(80M) 5.3G 5290
WLANB802.11 a/n/ac(20M) 5.6G 5500 — 5720
WLANB802.11 n/ac(40M) 5.6G 5510 — 5710
WLANB802.11 ac(80M) 5.6G 5530 — 5690
WLANB802.11 a/n(20M)/ac(20M) 5.8G | 5745 — 5825
WLAN802.11 n(40M)/ac(40M) 5.8G |5710 — 5795
WLAN802.11 ac(80M) 5.8G 5775
Bluetooth 2402 — 2480
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WLANB802.11 b/g/n(20M) — 13
WLAN802.11 n(40M) 3 — 11
WLAN802.11 a/n(20M)/ac(20M) 5.2G | 36 — 48
WLANB802.11 n(40M)/ac(40M) 5.2G 38 - 46
WLAN802.11 ac(80M) 5.2G 42
WLANB802.11 a/n(20M)/ac(20M) 5.3G | 52 — 64
WLAN802.11 n(40M)/ac(40M) 5.3G 54 — 62

&hsggﬂ)'\‘“mber WLANB802.11 ac(80M) 5.3G 58
WLAN802.11 a/n/ac(20M) 5.6G 100 — 144
WLANB802.11 n/ac(40M) 5.6G 102 — 142
WLAN802.11 ac(80M) 5.6G 106 — 138
WLAN802.11 a/n(20M)/ac(20M) 5.8G | 149 — 165
WLANB802.11 n(40M)/ac(40M) 5.8G 151 — 159
WLAN802.11 ac(80M) 5.8G 155
Bluetooth 0 — 78

Antenna Information

Vendor INPAQ INPAQ

Antenna Main (PIFA) Aux (PIFA)

Part Number | DQ6LB020016MDA-LTE8LBLB-02-001) DQ6LB020016(MDA-LTESLBLB-02-001)

Frequency 2.4G 5.2G 5.5G 5.8G 2.4G 5.2G 5.5G 5.8G

Gain (dBi) -2.26 -1.27 0.48 0.44 -2.73 -0.41 0.81 -1.97
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Max. SAR (1g) (Unit: W/Kg)

Antenna Band Measured| Reported |Channel| Position
WLAN802.11 b 0.97 0.99 6 Back side
WLAN 802.11n(40M) 5.2G 0.62 0.62 38 Back side

Main |WLAN802.11 n(40M) 5.3G 0.89 0.89 62 Back side
WLAN802.11 n(40M) 5.6G 1.18 1.19 102 | Back side
WLANB802.11 ac(80M) 5.8G 0.86 0.86 155 | Back side
WLAN802.11 b 0.82 0.82 6 Top side
Bluetooth (GFSK) 0.16 0.22 78 Top side
WLAN802.11 n(40M) 5.2G 0.52 0.52 38 Top side
WLAN802.11 n(40M) 5.3G 0.61 0.61 62 Top side
WLANB802.11 n(40M) 5.6G 0.82 0.82 134 Top side
WLANB802.11 ac(80M) 5.8G 0.86 0.86 155 Top side

Aux

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’*ﬂ#f’,ﬁ%\’ [EEapiEing *ifﬁ[h Fif [ﬁJET]U*"FiFWQ \'&‘?{90‘« ° Mﬂ;ﬁﬁ Faw N ﬂj?;p.?—pl s 7\@?{{("5 Wizl -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 000 @MOIOMO0 ODM 00000O00COMDOOMO and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at 000 @O0MO0 OO0 0000000 D000 O Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/37# # 7 % % 37+ A £ Fl % 7 1 §& 134 5%
s BRBRPERGF P | 1(886R2) 2299 B279 f (886 2) 2298 0488 www.tw.sgs.com
Member of SGS Group



SES

Report No. : EN/2018/10001
Page: 8 of 117

WLAN802.11 a/b/g/n(20M/40M)/ac(20M/40M/80M) conducted power table:

Antenna
Band

SISO

MIMO

Chain 0

Chain 1

Chain0+1

WLANB802.11b

Vv

Vv

WLAN802.11g

WLANB802.11n(20M)

WLANB802.11n(40M)

WLANS802.11ac

< <<

WLANB802.11a

WLAN802.11n(20M) 5G

WLAN802.11n(40M) 5G

WLANB802.11ac(20M) 5G

WLANS802.11ac(40M) 5G

WLANS02.11ac(80M) 5G

< K< K< I K< I K< K< |K<IKI<

< K< K< I K< I K< K< K<<

< I <K<K I<
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Tablet Mode

Main Antenna
Max.
Rated
Frequency Avg. Average
Band Mode Channel (MHz) Data Ratg Power + power
Max. (dBm)
Tolerance
(dBm)
1 2412 17.00 16.91
6 2437 17.00 16.94
802.11b 11 2462 1Mbps 17.00 16.90
12 2467 16.50 16.40
13 2472 8.50 8.41
1 2412 17.00 16.90
6 2437 17.00 16.93
802.11¢g 11 2462 6Mbps 17.00 16.91
12 2467 11.50 11.43
13 2472 -2.50 -2.52
2450 MHz 1 2412 17.00 16.90
6 2437 17.00 16.94
802.11n-HT20 11 2462 MCSO0 17.00 16.92
12 2467 11.50 11.45
13 2472 -2.50 -2.54
3 2422 17.00 16.90
6 2437 17.00 16.99
8 2447 17.00 16.88
802.11n-HT40 5 5450 MCSO0 16.00 1508
10 2457 12.50 12.45
11 2462 -2.50 -2.58
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Main Antenna
Max.
Rated
Frequenc Avg. Average
Band Mode Channel (I\lez) Y Data Ratd Power + power
Max. (dBm)
Tolerance
(dBm)
36 5180 15.00 14.99
40 5200 15.00 14.93
802.11a 44 5220 | OMPPS 500 14.92
48 5240 15.00 14.96
36 5180 15.00 14.97
40 5200 15.00 14.98
802.11n-HT20 44 5220 MCS0 15.00 14.92
48 5240 15.00 14.91
5.15-5.25 GHZ 36 5180 15.00 14.91
40 5200 15.00 14.96
802.11n-VHT20— 5220 ] MOS0 500 14.95
48 5240 15.00 14.93
38 5190 15.00 14.99
2.11n-HT4 M
802.11n-HT40 =2 5230 CS0 500 | 1494
38 5190 15.00 14.95
802.11n-VHT40 MCSO0
n 46 5230 15.00 | 14.92
802.11n-VHTS80| 42 5210 MCSO0 14.00 13.95
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Main Antenna
Max.
Rated
Frequenc Avg. Average
Band Mode Channel (I\lez) Y Data Ratd Power + power
Max. (dBm)
Tolerance
(dBm)
52 5260 15.00 14.99
56 5280 15.00 14.96
802.11a 60 5300 | °MPPS 500 14.95
64 5320 15.00 14.04
52 5260 15.00 14.91
56 5280 15.00 14.98
802.11n-HT20 —¢0 5300 | M0 500 14.92
64 5320 15.00 14.95
5 25.5.35 GHA 52 5260 15.00 14.92
56 5280 15.00 14.96
2.11n-VHT2 M
802.11n 50 5300 CS0 500 14.94
64 5320 15.00 15.95
54 5270 15.00 14.96
2.11n-HT4 M
802.11n-HT40 —> 5310 CS0 500 14.97
54 5270 15.00 14.98
802.11n-VHT40 MCSO0
n 62 5310 15.00 14.04
802.11n-VHT80| 58 5290 | MCSO | 12.00 11.99
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Main Antenna

Max.

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

Tolerance

(dBm)
100 5500 15.00 14.91
802.11a 120 5600 6Mbps 15.00 14.94
140 5700 15.00 14.92
100 5500 15.00 14.91
120 5600 15.00 14.95
802.1Mn-HT20 0 T 5700 | MO0 4500 | 1492
144 5720 15.00 14.93
100 5500 15.00 14.97
120 5600 15.00 14.91
802.11n-VHT20 140 5700 MCS0 15.00 14.98
144 5720 15.00 14.94
5600 MHz 102 5510 15.00 14.96
118 5590 15.00 14.85
802.1n-HT40 o1 5670 | M50 4500 | 1497
142 5710 15.00 14.84
102 5510 15.00 14.99
118 5590 15.00 14.94
802.11n-VHT40 134 5670 MCS0 15.00 14.95
142 5710 15.00 14.89
106 5530 13.50 13.48
802.11n-VHT80[ 122 5610 MCSO0 15.00 14.97
138 5690 15.00 14.99
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Main Antenna
Max.

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

Tolerance

(dBm)
149 5745 15.00 14.94
802.11a 157 5785 6Mbps 15.00 14.96
165 5825 15.00 14.91
149 5745 15.00 14.91
802.11n-HT20 157 5785 MCSO0 15.00 14.94
165 5825 15.00 14.98
149 5745 15.00 14.97
5800 MHz 802.11n-VHT20| 157 5785 MCSO0 15.00 14.94
165 5825 15.00 14.96
151 5755 15.00 14.97
802.11n-HT40 = T 5705 | MOS0 500 T 1299
151 5755 15.00 14.93
80211V 0— T 5705 | MCS0 500 | 1496
802.11n-VHT80| 155 5775 MCSO0 15.00 14.99
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Aux Antenna
Max.
Rated
Frequency Avg. Average
Band Mode Channel (MHz) Data Ratg Power + power
Max. (dBm)
Tolerance

(dBm)
1 2412 17.00 16.96
6 2437 17.00 16.99
802.11b 11 2462 1Mbps 17.00 16.98
12 2467 16.00 15.98
13 2472 8.50 8.46
1 2412 17.00 16.93
6 2437 17.00 16.92
802.11¢g 11 2462 6Mbps 17.00 16.90
12 2467 10.50 10.45
13 2472 -2.50 -2.54
2450 MHz 1 2412 17.00 16.93
6 2437 17.00 16.97
802.11n-HT20 11 2462 MCSO 17.00 16.94
12 2467 10.50 10.42
13 2472 -2.50 -2.56
3 2422 17.00 16.97
6 2437 17.00 16.99
8 2447 16.50 16.46
802.11n-HT40 5 5450 MCSO0 16.00 1593
10 2457 12.50 12.41
11 2462 -2.50 -2.55
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Aux Antenna
Max.
Rated
Frequenc Avg. Average
Band Mode Channel (I\?IHz) Y|Data Rate Power + power
Max. (dBm)
Tolerance
(dBm)
36 5180 15.50 15.41
40 5200 15.50 15.47
802.11a 44 5220 | OMPPS M550 15.42
48 5240 15.50 15.43
36 5180 15.50 15.49
40 5200 15.50 15.41
2.11n-HT2 M
80 n 0 44 5220 CS0 15.50 15.44
48 5240 15.50 15.46
5.15-5.25 GHz 36 5180 15.50 15.49
40 5200 15.50 15.46
802.11n-VHT20 ) 5220 MCSO0 1550 1547
48 5240 15.50 15.42
38 5190 15.50 15.49
2.11n-HT4 M
802.11n-HT40 —, ¢ 5230 CS0 550 15.42
38 5190 15.50 15.46
2.11n-VHT4 M
802.11n 026 5230 CS0 550 15.43
802.11n-VHT80| 42 5210 MCSO0 14.00 13.98
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Aux Antenna
Max.
Rated
Frequenc Avg. Average
Band Mode Channel (I\?IHz) Y|Data Rate Power + power
Max. (dBm)
Tolerance
(dBm)
52 5260 15.50 15.40
56 5280 15.50 15.49
802.11a 60 5300 | OMPPS 550 15.48
64 5320 15.50 15.46
52 5260 15.50 15.42
56 5280 15.50 15.41
2.11n-HT2 M
802.11n-HT20 —¢5 5300 CS0 550 15.46
64 5320 15.50 15.44
5.25-5.35 GHz 52 5260 15.50 15.45
56 5280 15.50 15.47
802.11n-VHT20 50 5300 MCSO0 1550 15.43
64 5320 15.50 15.41
54 5270 15.50 15.43
2.11n-HT4 M
802.11n-HT40 —=5 5310 CS0 550 15.49
54 5270 15.50 15.43
2.11n-VHT4 M
802.11n 052 5310 CS0 550 15.47
802.11n-VHT80| 58 5290 MCSO0 12.00 11.98
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Aux Antenna

Max.

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

Tolerance

(dBm)
100 5500 15.50 15.45
802.11a 120 5600 6Mbps 15.50 15.41
140 5700 15.50 15.43
100 5500 15.50 15.44
120 5600 15.50 15.47
802.11n-HT20 140 5700 MCSo 15.50 15.45
144 5720 15.50 15.43
100 5500 15.50 15.48
120 5600 15.50 15.41
802.1In-VHT20 70T 5700 | M0 550 | 1547
144 5720 15.50 15.42
5600 MHz 102 5510 15.50 15.48
118 5590 15.50 15.39
802.11n-HT40 134 5670 MCS0 15.50 15.49
142 5710 15.50 15.38
102 5510 15.50 15.45
118 5590 15.50 15.48
802 1In-VHTA0 30T 5670 | V%0 [1550 | 1541
142 5710 15.50 15.38
106 5530 14.00 13.96
802.11n-VHT80| 122 5610 MCSO0 15.50 15.37
138 5690 15.50 15.49
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Aux Antenna

Max.

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

Tolerance

(dBm)
149 5745 15.50 15.46
802.11a 157 5785 6Mbps 15.50 15.48
165 5825 15.50 15.45
149 5745 15.50 15.43
802.11n-HT20 | 157 5785 MCSO0 15.50 15.49
165 5825 15.50 15.46
149 5745 15.50 15.44
5800 MHz 802.11n-VHT20| 157 5785 MCSO0 15.50 15.49
165 5825 15.50 15.43
151 5755 15.50 15.45
80211n-HT40 = oe T 5705 | MOS0 M550 [ 1549
151 5755 15.50 15.41
8021 1n-VHTA0—F 05705 | MC0 550 | 1543
802.11n-VHT80| 155 5775 MCSO0 15.50 15.49
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Notebook Mode

Main Antenna
Max.
Rated
Frequency Avg. Average
Band Mode Channel (MHZ) Data Ratg Power + power
Max. (dBm)
Tolerance

(dBm)
1 2412 20.00 19.97
6 2437 20.00 19.96
802.11b 11 2462 1Mbps 20.00 19.91
12 2467 16.50 16.44

13 2472 8.50 8.41

1 2412 18.00 17.92
6 2437 20.00 19.97
802.11g 11 2462 6Mbps 17.50 17.46
12 2467 11.50 10.48
13 2472 -2.50 -2.583
2450 MHz i 2412 18.00 | 17.89
6 2437 20.00 19.97
802.11n-HT20 11 2462 MCSO0 17.50 17.42
12 2467 11.50 11.45
13 2472 -2.50 -2.60
3 2422 18.00 17.97
6 2437 19.00 18.97
802.11n-HT40 9 2452 MCSO0 16.00 15.95
10 2457 12.50 12.45
11 2462 -2.50 -2.56
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Main Antenna
Max.
Rated
Frequenc Avg. Average
Band Mode Channel (I\lez) Y Data Ratd Power + power
Max. (dBm)
Tolerance
(dBm)
36 5180 18.00 17.93
40 5200 20.00 19.96
802.11a 44 5220 | OMPPS 5000 19.93
48 5240 19.50 19.46
36 5180 18.00 17.98
40 5200 20.00 19.93
802.11n-HT20 —7 5220 | MCS0 %5000 19.95
48 5240 19.50 19.48
5.15-5.25 GH2 36 5180 18.00 17.82
40 5200 20.00 19.74
802.11n-VHT20 12 5220 MCSO0 20.00 1979
48 5240 19.50 19.30
38 5190 18.00 17.99
2.11n-HT4 M
80 n 0 46 5230 CS0 20.00 19.98
38 5190 18.00 17.83
2.11n-VHT4 M
80 n 0 46 5230 CS0 20.00 19.80
802.11n-VHT80| 42 5210 MCSO0 14.00 13.95
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Main Antenna
Max.
Rated
Frequenc Avg. Average
Band Mode Channel (I\lez) Y Data Ratd Power + power
Max. (dBm)
Tolerance
(dBm)
52 5260 20.00 19.97
56 5280 20.00 19.94
802.11a 60 5300 ] SMPPS 5000 19.98
64 5320 16.00 15.98
52 5260 20.00 19.98
56 5280 20.00 19.95
802.11n-HT20 60 5300 MCS0 20.00 19.96
64 5320 16.00 15.91
5.25-5.35 GH4 52 5260 20.00 19.81
56 5280 20.00 19.75
2.11n-VHT2 M
802.11n %0 5300 CS0 2000 | 19.78
64 5320 16.00 15.81
54 5270 20.00 19.97
802.11n-HT40 —07 5310 | MOS0 450 | 1249
54 5270 20.00 19.81
2.11n-VHT4 M
802.11n %2 5310 CS0 250 | 1431
802.11n-VHT80 58 5290 MCSO0 12.00 11.79
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Main Antenna
Max.
Rated
Frequency Avg. Average
Band Mode Channel (MHz) Data Ratg Power + power
Max. (dBm)
Tolerance
(dBm)
100 5500 16.50 16.46
104 5520 20.00 19.91
802.11a 120 5600 6Mbps 20.00 19.96
136 5680 20.00 19.92
140 5700 16.00 15.99
100 5500 16.50 16.49
104 5520 20.00 19.93
120 5600 20.00 19.94
802.11n-HT20 =T 5680 | MC°° 2000 | 19.91
140 5700 16.00 15.98
144 5720 20.00 19.35
5600 MHz 100 5500 16.50 16.31
104 5520 20.00 19.93
120 5600 20.00 19.79
8021 1n-VHT 20— 3T 5680 | “°°° ["2000 | 19.92
140 5700 16.00 15.95
144 5720 20.00 19.32
102 5510 16.50 16.48
110 5550 20.00 19.91
118 5590 20.00 19.90
802.11n-HT40 126 5630 MCS0 20.00 19.89
134 5670 17.00 16.98
142 5710 20.00 19.88
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Main Antenna
Max.
Rated
Frequency Avg. Average
Band Mode Channel (MHz) Data Ratg Power + power
Max. (dBm)
Tolerance

(dBm)
102 5510 16.50 16.33
110 5550 20.00 19.82
118 5590 20.00 19.80
802.11n-VHT40 126 5630 MCS0 20.00 19.81
5600 MHz 134 5670 17.00 16.83
142 5710 20.00 19.98
106 5530 13.50 13.47
802.11n-VHT80| 122 5610 MCSO0 17.50 17.41
138 5690 20.00 19.85
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Main Antenna
Max.

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

Tolerance

(dBm)
149 5745 20.00 19.97
802.11a 157 5785 6Mbps 20.00 19.94
165 5825 20.00 19.99
149 5745 20.00 19.98
802.11n-HT20 157 5785 MCSO0 20.00 19.98
165 5825 20.00 19.95
149 5745 20.00 19.79
5800 MHz 802.11n-VHT20| 157 5785 MCSO0 20.00 19.81
165 5825 20.00 19.79
151 5755 20.00 19.96
802.11n-HT40 = o —T5705 | M°S0 MZ000 | 19.07
151 5755 20.00 19.81
802 In-VHT 40— e T 5795 | M50 m2000 | Tos1
802.11n-VHT80| 155 5775 MCSO0 17.50 17.49
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Aux Antenna
Max.
Rated
Frequency Avg. Average
Band Mode Channel (MHz) Data Ratg Power + power
Max. (dBm)
Tolerance

(dBm)
1 2412 18.00 17.86
6 2437 20.00 19.84
802.11b 11 2462 1Mbps 18.50 18.46
12 2467 16.00 15.89
13 2472 8.50 8.26
1 2412 18.00 17.84
6 2437 20.00 19.86
802.11¢g 11 2462 6Mbps 17.00 16.94
12 2467 10.50 10.40
13 2472 -2.50 -2.64
2450 MHz 1 2412 18.00 | 17.83
6 2437 20.00 19.86
802.11n-HT20 11 2462 MCSO0 17.00 16.79
12 2467 10.50 10.25
13 2472 -2.50 -2.81
3 2422 17.00 16.96
6 2437 19.00 18.90
802.11n-HT40 9 2452 MCSO0 16.00 15.89
10 2457 12.50 12.32
11 2462 -2.50 -2.60
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Aux Antenna
Max.
Rated
Frequenc Avg. Average
Band Mode Channel (I\(jIHz) Y|Data Rate Power + power
Max. (dBm)
Tolerance
(dBm)
36 5180 17.50 17.48
40 5200 19.50 19.49
802.11a 44 5220 | EMPPS 5000 19.82
48 5240 19.50 19.39
36 5180 17.50 17.47
40 5200 19.50 19.45
802.11n-HT20 — 5220 | M50 %000 19.92
48 5240 19.50 19.43
5.15-5.25 GHZ 36 5180 17.50 17.27
40 5200 19.50 19.26
2.11n-VHT2 M
802.11n 022 5220 CS0 %000 19.73
48 5240 19.50 19.26
38 5190 18.00 17.94
802.11n-HT40 46 5230 MCS0 20.00 19.96
38 5190 18.00 17.79
2.11n-VHT4 M
802.11n 026 5230 CS0 000 19.79
802.11n-VHTS80 42 5210 MCSO0 14.00 13.91
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Aux Antenna
Max.
Rated
G UETE Avg. Average
Band Mode Channel (I\(jIHz) Y|Data Rate Power + power
Max. (dBm)
Tolerance
(dBm)
52 5260 20.00 19.91
56 5280 20.00 19.89
802.11a 60 5300 | MPPS 50700 19.93
64 5320 16.50 16.18
52 5260 20.00 19.94
56 5280 20.00 19.93
2.11n-HT2 M
802.11n-HT20 —¢5 5300 CS0 —26.00 19.74
64 5320 16.50 16.42
5.25-5.35 GHz 52 5260 20.00 19.75
56 5280 20.00 19.73
2.11n-VHT2 M
80 : 0 60 5300 CS0 20.00 19.69
64 5320 16.50 16.31
54 5270 20.00 19.72
802.11n-HT40 —5 5310 | MOS0 500 14.72
54 5270 20.00 19.62
802.11n-VHT40 62 310 MCSO0 1% 00 1468
802.11n-VHT80| 58 5290 MCSO0 12.00 11.65
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Aux Antenna
Max.
Rated
Frequency Avg. Average
Band Mode Channel (MHz) Data Ratg Power + power
Max. (dBm)
Tolerance
(dBm)
100 5500 17.50 16.90
104 5520 20.00 19.89
802.11a 120 5600 6Mbps 20.00 19.92
136 5580 20.00 19.88
140 5700 16.00 15.89
100 5500 17.50 17.47
104 5520 20.00 19.85
120 5600 20.00 19.90
802.11n-HT20 136 5580 MCS0 20.00 19.86
140 5700 16.00 15.96
144 5720 20.00 19.21
5600 MHz 100 5500 17.50 17.31
104 5520 20.00 19.83
120 5600 20.00 19.70
802 1In-VHT20— 55T 580 | M°°° 2000 | 19.86
140 5700 16.00 15.89
144 5720 20.00 19.27
102 5510 16.50 16.44
110 5550 20.00 19.92
118 5590 20.00 19.90
802.11n-HT40 126 5630 MCS0 20.00 19.91
134 5670 17.00 16.95
142 5710 20.00 19.61
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Aux Antenna
Max.
Rated
Frequency Avg. Average
Band Mode Channel (MHz) Data Ratg Power + power
Max. (dBm)
Tolerance

(dBm)
102 5510 16.50 16.28
110 5550 20.00 19.87
118 5590 20.00 19.76
802.11n-VHT40 126 5630 MCS0 20.00 19.82
5600 MHz 134 5670 17.00 16.79
142 5710 20.00 19.60
106 5530 14.00 13.95
802.11n-VHT80| 122 5610 MCSO0 18.50 18.45
138 5690 20.00 19.47
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Aux Antenna

Max.

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

Tolerance

(dBm)
149 5745 20.00 19.81
802.11a 157 5785 6Mbps 20.00 19.87
165 5825 20.00 19.91
149 5745 20.00 19.90
802.11n-HT20 | 157 5785 MCSO0 20.00 19.91
165 5825 20.00 19.89
149 5745 20.00 19.73
5800 MHz 802.11n-VHT20| 157 5785 MCSO0 20.00 19.72
165 5825 20.00 19.73
151 5755 20.00 19.92
802.11n-HT40 159 5795 MCSo 20.00 19.93
151 5755 20.00 19.73
802 1IN VHTA0— 5T 5705 | M©°0 2000 | 19.7
802.11n-VHT80[ 155 5775 MCSO0 17.50 17.45
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Bluetooth conducted power table:
1Mbps 2Mbps 3Mbps
IVIdA. IVIidA. IVIdA.
Frequency| Rated Rated Rated
Mode Channel (MH2) Avg. Aﬁ:ﬁgg Avg. Aﬁ:igg Avg. Aﬁiige
Power + &Bm) Power + &Bm) Power + &Bm)
Max. Max. Max.
Toloavana Taoloavana Taolavana
CH 00 2402 9.26 7.87 6.82
BR/EDR | CH 39 2441 11.50 10.86 8.00 7.91 7.00 6.91
CH 78 2480 9.42 7.49 6.95
Frequency CIAS
iz Ll (MHz) Max. Rated Avg.Power Average Output Power (dBm)
+ Max. Tolerance (dBm) g P
CH 00 2402 6.91
LE CH 20 2442 7 6.96
CH 39 2480 6.96
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1.4 Test Environment

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

1.5 Operation Description

Report No. : EN/2018/10001
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Use chipset specific software to control the EUT, and makes it transmit in maximum
power. Measurements are performed respectively on the lowest, middle and
highest channels of the operating band(s). The EUT is set to maximum power level
during all tests, and at the beginning of each test the battery is fully charged.

The device was tested based on KDB inquiry as below,

Tablet mode
WLAN

Back/top/bottom/right/left sides_0mm with power reduction

(SAR measurement for laptop mode is not required since the distance between

WLAN antenna and keyboard bottom is > 20cm)

|

204 25mm

WLAN  WLAN
Aux  Main
l l19.8mm
j [ e
¢ I190mm * 97mm =
4 268mm——1—*
204 25mm

217.25mm

Front view of tablet mode

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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Note:
802.11b DSSS SAR Test Requirements:

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:

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

Initial Test Configuration:

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

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.

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

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.

BT and WLAN Aux use the same antenna path, but they can’t transmit at the
same time.
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9.

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

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

11.

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)

According to KDB447498D01v06, SAR test exclusion evaluation for
surfaces/edges of tablet mode is not required since SAR measurements for all
the surfaces/edges were performed. Also, SAR measurement for NB mode is
not required since the distance between antenna and keyboard bottom is larger
than 20cm.
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1.6 The SAR Measurement System

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

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

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

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

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

Mass orursnl Serves g DASYS

— S oy o

—tETD — &

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

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

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

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

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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1.7 System Components

EX3DV4 E-Field Probe

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

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

Frequency |10 MHz to > 6 GHz

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

+ 0.5 dB in tissue material (rotation normal to probe axis)

Dynamic 10 uW/g to > 100 mW/g

Range Linearity: £ 0.2 dB (noise: typically < 1 uyW/g)

Dimensions |Tip diameter: 2.5 mm

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

ELI

Construction

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

Shell
Thickness

2+0.2mm

Filling Volume

Approx. 30 liters

Dimensions

Major axis: 600 mm
Minor axis: 400 mm

DEVICE HOLDER

Construction

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

Device Holder
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1.8 SAR System Verification

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

Z ¥
Spacer X
I
r ihE 3D Probe positioner
/ 7 :;\\\ :
f T
L | - “~._ Field probe
¥ | Bl |

- — [ Flatphantom

\l B
N i 4 T G

Dipole

Dir. coupler

———y’ Amp
Signal e o
generator‘=~= | /3 = e ———

Low
pass

IPM

Fig. b The block diagram of system verification
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Measured
Validation Frequency L TEIELE | el SAR-1g Deviation Measured
; SIN SAR-1g SAR-1g .
Kit (MHz) Wi Wi normalized to (%) Date

D2450V2 | 727 | 2450 | Body 50.6 12.9 51.6 1.98% | Jan. 08,2018
5200 | Body 728 7.55 755 3.71% | Jan.09,2018

D5GHZV2 | 1023 5300 | Body 76.1 7.55 755 -0.79% | Jan.10,2018
5600 | Body 79.6 7.93 79.3 -0.38% | Jan.11,2018
5800 | Body 75.9 7.99 79.9 5.27% | Jan.12,2018

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

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

The depth of the tissue simulant in the flat section of the phantom was = 15cm £ 5
mm (Frequency <3G) or =2 10 cm £ 5 mm (Frequency >3G) during all tests. (Fig. 2)

Tar M r
Tissue Measurement MEEEEE| DieTe?:(ta:ic Targgt ) D?eallzzt :S Lz u.re.d
Type Date Frequency e Conductivity, Carseni Conductivity, | % dever | % devo
(MHz) er o (S/m) er o (S/m)
2402 52.764 1.904 53.751 1.914 -1.87% -0.52%
2412 52.751 1.914 53.724 1.929 -1.85% -0.80%
2422 52.737 1.923 53.702 1.937 -1.83% -0.72%
2437 52.717 1.938 53.615 1.954 -1.70% -0.85%
Jan, 08. 2018 2441 52.712 1.941 53.585 1.960 -1.66% -0.96%
2447 52.704 1.947 53.604 1.973 -1.71% -1.33%
2450 52.700 1.950 53.612 1.977 -1.73% -1.38%
2462 52.685 1.967 53.551 1.986 -1.64% -0.97%
2480 52.662 1.993 53.491 2.014 -1.57% -1.08%
5190 49.028 5.288 49.470 5.132 -0.90% 2.94%
Jan, 09. 2018 5200 49.014 5.299 49.507 5.150 -1.01% 2.82%
Body 5230 48.974 5.334 49.275 5.225 -0.62% 2.05%
5270 48.919 5.381 49.145 5.296 -0.46% 1.58%
Jan, 10. 2018 5300 48.879 5.416 49.221 5.331 -0.70% 1.57%
5310 48.865 5.428 49.037 5.348 -0.35% 1.47%
5510 48.594 5.661 48.378 5.679 0.44% -0.31%
5530 48.566 5.685 48.328 5.701 0.49% -0.29%
5590 48.485 5.755 48.142 5.822 0.71% -1.17%
Jan, 11. 2018 5600 48.471 5.766 48.248 5.811 0.46% -0.77%
5610 48.458 5.778 48.105 5.840 0.73% -1.07%
5670 48.376 5.848 47.894 5.945 1.00% -1.66%
5690 48.349 5.872 47.819 5.995 1.10% -2.10%
5775 48.234 5.971 47.508 6.118 1.51% -2.47%
Jan, 12. 2018
5800 48.200 6.000 47.583 6.146 1.28% -2.43%

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

Frequenc Ingredient Total
uency

Mode Preventol
(MHz) DGMBE | Water |Salt 57 Cellulose |Sugar| amount

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

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

Table 3. Recipes for Tissue Simulating Liquid
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1.10 Evaluation Procedures

The entire evaluation of the spatial peak values is performed within the
Post-processing engine (SEMCAD). The system always gives the maximum
values for the 1 g and 10 g cubes. The algorithm to find the cube with highest
averaged SAR is divided into the following stages:
1. The extraction of the measured data (grid and values) from the Zoom Scan.
2. The calculation of the SAR value at every measurement point based on all
stored data (A/D values and measurement parameters)
3. The generation of a high-resolution mesh within the measured volume
4. The interpolation of all measured values from the measurement grid to the
high-resolution grid
5. The extrapolation of the entire 3-D field distribution to the phantom surface
over the distance from sensor to surface
6. The calculation of the averaged SAR within masses of 1g and 10g.
The probe is calibrated at the center of the dipole sensors that is located 1 to
2.7mm away from the probe tip. During measurements, the probe stops shortly
above the phantom surface, depending on the probe and the surface detecting
system. Both distances are included as parameters in the probe configuration file.
The software always knows exactly how far away the measured point is from the
surface. As the probe cannot directly measure at the surface, the values between
the deepest measured point and the surface must be extrapolated. The angle
between the probe axis and the surface normal line is less than 30 degree.
In the Area Scan, the gradient of the interpolation function is evaluated to find all
the extreme of the SAR distribution. The uncertainty on the locations of the
extreme is less than 1/20 of the grid size. Only local maximum within —2 dB of the
global maximum are searched and passed for the Cube Scan measurement. In
the Cube Scan, the interpolation function is used to extrapolate the Peak SAR
from the lowest measurement points to the inner phantom surface (the
extrapolation distance). The uncertainty increases with the extrapolation distance.
To keep the uncertainty within 1% for the 1 g and 10 g cubes, the extrapolation
distance should not be larger than 5mm.
The maximum search is automatically performed after each area scan
measurement. It is based on splines in two or three dimensions. The procedure
can find the maximum for most SAR distributions even with relatively large grid
spacing. After the area scanning measurement, the probe is automatically moved
to a position at the interpolated maximum. The following scan can directly use this
position for reference, e.g., for a finer resolution grid or the cube evaluations. The
1g and 10g peak evaluations are only available for the predefined cube 7x7x7
scans. The routines are verified and optimized for the grid dimensions used in
these cube measurements.
The measured volume of 30x30x30mm contains about 309 of tissue.
The first procedure is an extrapolation (incl. Boundary correction) to get the points
between the lowest measured plane and the surface. The next step uses 3D
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interpolation to get all points within the measured volume. In the last step, a 19
cube is placed numerically into the volume and its averaged SAR is calculated.
This cube is the moved around until the highest averaged SAR is found. If the
highest SAR is found at the edge of the measured volume, the system will issue a
warning: higher SAR values might be found outside of the measured volume. In
that case the cube measurement can be repeated, using the new interpolated
maximum as the center.

1.11 Probe Calibration Procedures

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

1.11.1 Transfer Calibration with Temperature Probes

In lossy liquids the specific absorption rate (SAR) is related both to the
electric field ( £) and the temperature gradient (57 /st ) in the liquid.

SAR = C g,
ot
whereby o is the conductivity, p the density and ¢ the heat capacity of the

liquid.

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

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

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

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

Considering these problems, the possible accuracy of the calibration of

E-field probes with temperature gradient measurements in a carefully

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

combination of the waveguide techniques and the thermal measurements

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

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

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

with the estimates given in [2].

1.11.2 Calibration with Analytical Fields

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

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

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

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

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

points must be considered in the assessment of the uncertainty:

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

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

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

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

based generally on criteria published by the American National Standards

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

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

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

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

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

National Council on Radiation Protection and Measurements (NCRP) in

“Biological Effects and Exposure Criteria for Radio frequency Electromagnetic

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

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

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

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

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

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

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

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

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

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

Uncontrolled Controlled Environment

Human Exposure Environment Occupational
General Population P
Spatial Peak SAR
(Brain) 1.60 W/kg 8.00 W/kg
Spatial Average SAR
(Whole Body) 0.08 W/kg 0.40 W/kg
Spatial Peak SAR 4.00 W/kg 20.00 W/kg

(Hands/Feet/Ankle/Wrist)
Table 4. RF exposure limits

Notes:

1. Uncontrolled environments are defined as locations where there is potential exposure of
individuals who have no knowledge or control of their potential exposure.

2. Controlled environments are defined as locations where there is potential exposure of
individuals who have knowledge of their potential exposure and can exercise control
over their exposure.
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2. Summary of Results

WLAN Main Antenna

Averaged SAR over 1
Antenna Mode Position DI(?::;:G CH (';,lrﬁj) Msgw:?tf?\/l':ig A’\\//gé;iﬁgr Scaling ’ (W/kg) ’ pF:;;
Tolerance (dBm) (dBm) Measured | Reported

Back side 0 1 2412 17 16.91 102.09% 0.903 0.922 -

Back side 0 6 2437 17 16.94 101.39% 0.972 0.986 58
Back side* 0 6 2437 17 16.94 101.39% 0.969 0.982 -
Top side 0 1 2412 17 16.91 102.09% 0.770 0.786 -

WLAN 802.11b

Top side 0 6 2437 17 16.94 101.39% 0.792 0.803 -
Bottom side 0 6 2437 17 16.94 101.39% 0.000 0.000 -
Right side 0 6 2437 17 16.94 101.39% 0.070 0.071 -
Left side 0 6 2437 17 16.94 101.39% 0.004 0.004 -

Back side 0 38 5190 15 14.99 100.23% 0.616 0.617 59
Top side 0 38 5190 15 14.99 100.23% 0.400 0.401 -
WLAN 850_22'é1 n(4om) Bottom side 0 38 5190 15 14.99 100.23% 0.002 0.002 -
Right side 0 38 5190 15 14.99 100.23% 0.082 0.082 -
Left side 0 38 5190 15 14.99 100.23% 0.002 0.002 -
Back side 0 54 5270 15 14.96 100.93% 0.779 0.786 -

Back side 0 62 5310 15 14.97 100.69% 0.887 0.893 60
Back side* 0 62 5310 15 14.97 100.69% 0.877 0.883 -
WLAN 850?3&1 n(40M) Top side 0 62 5310 15 14.97 100.69% 0.471 0.474 -
’ Bottom side 0 62 5310 15 14.97 100.69% 0.010 0.010 -
Nain Right side 0 62 5310 15 14.97 100.69% 0.015 0.015 -
Left side 0 62 5310 15 14.97 100.69% 0.005 0.005 -

Back side 0 102 5510 15 14.96 100.93% 1.180 1.191 61
Back side* 0 102 5510 15 14.96 100.93% 1.140 1.151 -
Back side 0 134 5670 15 14.97 100.69% 0.884 0.890 -
WLAN 85026'é1 n(4oM) Top side 0 134 5670 15 14.97 100.69% 0.602 0.606 -
. Bottom side 0 134 5670 15 14.97 100.69% 0.015 0.015 -
Right side 0 134 5670 15 14.97 100.69% 0.014 0.014 -
Left side 0 134 5670 15 14.97 100.69% 0.005 0.005 -

Back side 0 138 5690 15 14.99 100.23% 0.789 0.791 62
Top side 0 138 5690 15 14.99 100.23% 0.553 0.554 -
WLAN 805261(; ac(80M) Bottom side 0 138 5690 15 14.99 100.23% 0.011 0.011 -
Right side 0 138 5690 15 14.99 100.23% 0.014 0.014 -
Left side 0 138 5690 15 14.99 100.23% 0.005 0.005 -

Back side 0 155 5775 15 14.99 100.23% 0.855 0.857 63
Back side* 0 155 5775 15 14.99 100.23% 0.849 0.851 -
WLAN 802.1ac(80M) |  Top side 0 155 | 5775 15 14.99 100.23% | 0.618 0.619 -
5.8G Bottom side 0 155 5775 15 14.99 100.23% 0.010 0.010 -
Right side 0 155 5775 15 14.99 100.23% 0.017 0.017 -
Left side 0 155 5775 15 14.99 100.23% 0.006 0.006 -

* - repeated at the highest SAR measurement according to the KDB 865664 D01
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WLAN Aux Antenna
Averaged SAR over 1
Antenna Mode Position Dl(?]?'):e CH (';/ﬁ:) MlggwRe?T?\/lg;g A’\\//z.a;lgzgr Scaling ’ (W/kg) ’ pF:;;
Tolerance (dBm) (dBm) Measured | Reported

Back side 0 6 2437 17 16.99 100.23% 0.526 0.527 -

Top side 0 6 2437 17 16.99 100.23% 0.815 0.817 64
Top side* 0 6 2437 17 16.99 100.23% 0.808 0.810 -
WLAN 802.11b Top side 0 11 2462 17 16.98 100.46% 0.776 0.780 -
Bottom side 0 6 2437 17 16.99 100.23% 0.001 0.001 -
Right side 0 6 2437 17 16.99 100.23% 0.026 0.026 -
Left side 0 6 2437 17 16.99 100.23% 0.002 0.002 -
Back side 0 39 2441 115 10.86 115.88% 0.135 0.156 -
Top side 0 0 2402 10.41 9.26 130.32% 0.163 0.212 -

Top side 0 39 2441 115 10.86 115.88% 0.170 0.197 65
Bluetooth (GFSK) Top side 0 78 2480 10.89 9.42 140.28% 0.156 0.219 -
Bottom side 0 39 2441 115 10.86 115.88% 0.000 0.001 -
Right side 0 39 2441 115 10.86 115.88% 0.001 0.001 -
Left side 0 39 2441 115 10.86 115.88% 0.000 0.001 -
Back side 0 38 5190 155 15.49 100.23% 0.453 0.454 -

Top side 0 38 5190 155 15.49 100.23% 0.515 0.516 66
WLAN 8222'(1; n(4om) Bottom side 0 38 5190 15.5 15.49 100.23% 0.010 0.010 -
Right side 0 38 5190 15.5 15.49 100.23% 0.019 0.019 -
Left side 0 38 5190 15.5 15.49 100.23% 0.013 0.013 -
Back side 0 62 5310 15.5 15.49 100.23% 0.562 0.563 -

Aux WLAN 021 17(40M Top side 0 62 5310 15.5 15.49 100.23% 0.606 0.607 67
513G Bottom side 0 62 5310 15.5 15.49 100.23% 0.010 0.010 -
Right side 0 62 5310 15.5 15.49 100.23% 0.022 0.022 -
Left side 0 62 5310 15.5 15.49 100.23% 0.012 0.012 -
Back side 0 134 5670 155 15.49 100.23% 0.767 0.769 -
Top side 0 102 5510 155 15.48 100.46% 0.814 0.818 -

Top side 0 134 5670 155 15.49 100.23% 0.821 0.823 68
WLAN 83%(1;n(40M) Top side* 0 134 5670 155 15.49 100.23% 0.811 0.813 -
Bottom side 0 134 5670 155 15.49 100.23% 0.013 0.013 -
Right side 0 134 5670 155 15.49 100.23% 0.023 0.023 -
Left side 0 134 5670 155 15.49 100.23% 0.014 0.014 -
Back side 0 138 5690 155 15.49 100.23% 0.685 0.687 -

Top side 0 138 5690 15.5 15.49 100.23% 0.727 0.729 69
WLAN 8%262 ac(8oM) Bottom side 0 138 5690 15.5 15.49 100.23% 0.002 0.002 -
Right side 0 138 5690 15.5 15.49 100.23% 0.029 0.029 -
Left side 0 138 5690 15.5 15.49 100.23% 0.015 0.015 -
Back side 0 155 5775 15.5 15.49 100.23% 0.816 0.818 -

Top side 0 155 5775 15.5 15.49 100.23% 0.860 0.862 70
WLAN 802.1ac(80M) | Top side” 0 155 | 5775 155 15.49 100.23% | 0.857 0.859 -
5.8G Bottom side 0 155 5775 15.5 15.49 100.23% 0.010 0.010 -
Right side 0 155 5775 155 15.49 100.23% 0.057 0.057 -
Left side 0 155 5775 155 15.49 100.23% 0.017 0.017 -

* - repeated at the highest SAR measurement according to the KDB 865664 D01
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Note:
reported SAR _ P2(mW) 10(%)(d3m)

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

Simultaneous Transmission Scenarios:

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

Note:

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

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

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

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

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

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

3.1 SPLSR evaluation and analysis

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

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

The ratio is determined by (SAR1 + SAR2)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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2.4 GHz WLAN MIMO

o o Max. Max.
No. Conditions Position WLAN Main | WLAN Aux SAR Sum SPLSR

Back side 0.986 0.527 1.513 ZSAR<1. 5,

Not required

Top side 0.849 0.817 1666 | Analzedas

below

2.4 GHz WLAN Main , >SAR<1.6,

1 + WLAN Aux Bottom side 0.000 0.001 0.001 Not required

Right side 0.127 0.026 0153 | ZOAR<1S,

Not required

Left side 0.007 0.002 0.009 ZSAR<1. 5,

Not required

WLAN Main
Peak

SAR Coordinates (cm) sSAR | Location Simultaneous
Conditions Position [ Value (W) Separation | SPLSR | Transmission

(W/kg) g Distance SAR Test

X y V4 (mm)
WLAN Main 0.849 -0.64 13.80 -0.27

Top side 1,689 65.4 0034 | S¢LOR<004

ot required

WLAN Aux 0.817 -0.60 7.26 -0.29

Top view
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5 GHz WLAN MIMO

i . Max. Max.
No. Conditions Position WLAN Main | WLAN Aux SAR Sum SPLSR
Back side 1.191 0.818 2009 | Anabzedas
below

Top side 0.619 0.862 1481 | ZSAR<IS,

Not required

5 GHz WLAN Main , >SAR<1.6,

2 + WLAN Aux Bottom side 0.015 0.013 0.028 Not required

Right side 0.082 0.057 0.139 ESAR<1 5,

Not required

Left side 0.006 0.017 0023 | ZSAR<S,

Not required

WLAN Main
Peak

SAR Coordinates (cm) sSAR | Location Simultaneous
Conditions Position | Value (Wkg) Separation | SPLSR | Transmission

(W/kg) g Distance SAR Test

X y V4 (mm)
WLAN Main 1.191 9.82 12.70 -0.23

Back side 2.009 78.09 0.036 SPLSR<Q'O4’

Not required

WLAN Aux 0.818 10.20 4.90 -0.20

Front view
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2.4GHz WLAN Main + BT

- . Max.
No. Conditions Position WLAN Main BT SAR Sum SPLSR
Back side 0.986 0.156 1442 | ZSAR<1S,
Not required
Top side 0.849 0219 1068 | ZSAR<1S,
Not required
3 | 24GHzWLANMain | g o iside | 0.000 0.001 0.001 2SAR<1.6,
+BT Not required
Right side 0.127 0.001 0.128 2ZSAR<1 6,
Not required
Left side 0.007 0.001 0.008 2SAR<1.6,
Not required
5GHz WLAN Main + BT
No Conditions Position e BT SARSum | SPLSR
: WLAN Main u
Back side 1.191 0.156 1.347 2SAR<1.6,
Not required
Top side 0.619 0.219 0.838 2SAR<1.6,
Not required
4 | SGHzZWLANMain | oo 0 side 0.015 0.001 0.016 2SAR<1.6,
+BT Not required
Right side 0.082 0.001 0083 | ZSAR<1S,
Not required
Left side 0.006 0.001 0.007 2SAR<1.6,
Not required
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4. Instruments List
: Serial Date of last |Date of next
SR LET evies I7pe number calibration | calibration
Dosimetric
SPEAG E-Field EX3DV4 3770 Apr.27,2017 |Apr.26,2018
Probe
System D2450V2 727 Apr.21,2017|Apr.20,2018
SPEAG Validation
Dipole D5GHzV2 1023 Jan.20,2017|Jan.19,2018
Data acquisition
SPEAG Electronics DAE4 856 Apr.28,2017 |Apr.27,2018
DASY 52 Calibration | Calibration
SPEAG Software V52.8.8 N/A not required|not required
SPEAG Phantom ELI N/A Callbrat!on Callbrat_lon
not required|not required
: Network
Agilent A E5071C |[MY46315263|Sep.08,2017|Sep.07,2018
nalyzer
, Dielectric Calibration | Calibration
Agilent Probe Kit 85070E  \MY44300677 not required|not required
Agilent D“atg:jsfe“ro“a' 772D |MY52180142|Apr.13,2017|Apr.12,2018
, RF Signal
Agilent Generator N5181A [MY50144143|Mar.01,2017|Feb.28,2018
Agilent Power Meter | E4417A |MY52240003|Dec.21,2017|Dec.20,2018
MY52200003|Dec.21,2017|Dec.20,2018
Agilent Power Sensor | E9301H
MY52200004|Dec.21,2017|Dec.20,2018
Digital
TECPEL DTM-303A| TP130077 [Mar.17,2017|Mar.16,2018
thermometer
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5. Measurements

Date: 2018/1/8
WLAN 802.11b_Body Back side_CH 6_Main_0mm
Communication System: WLAN 2.45G; Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; o = 1.954 S/m; & = 53.615; p = 1000 kg/m?
Phantom section: Flat Section
Ambient temperature: 22.6°C; Liquid temperature: 22.9°C

DASY5 Configuration:

o Probe: EX3DV4 - SN3770; ConvF(7.47,7.47, 7.47); Calibrated: 2017/4/27;

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

« Electronics: DAE4 Sn856; Calibrated: 2017/4/28

« Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (51x121x1): Interpolated grid: dx=12 mm, dy=12 mm
Maximum value of SAR (interpolated) = 1.44 W/kg

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

Reference Value = 2.668 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 2.08 W/kg

SAR(1 g) = 0.972 W/kg; SAR(10 g) = 0.412 W/kg

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

dB

-4.40
-8.80

-13.19
-17.59

21.99 4
0 dB = 1.50 W/kg = 1.76 dBW/kg
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Date: 2018/1/9
WLAN 802.11n(40M) 5.2G_Body Back side_CH 38 _Main_0mm
Communication System: WLAN 5G; Frequency: 5190 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5190 MHz; 0 = 5.132 S/m; & = 49.47; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 21.4°C; Liquid temperature: 21.5°C

DASY5 Configuration:

« Probe: EX3DV4 - SN3770; ConvF(4.61, 4.61, 4.61); Calibrated: 2017/4/27;

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

o Electronics: DAE4 Sn856; Calibrated: 2017/4/28

« Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x141x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 1.46 W/kg

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

Reference Value = 3.209 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 2.80 W/kg

SAR(1 g) = 0.616 W/kg; SAR(10 g) = 0.162 W/kg

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

dB

-10.00
-20.00
-30.00
-40.00

-50.00

0 dB = 1.34 W/kg = 1.27 dBW/kg
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Date: 2018/1/10
WLAN 802.11n(40M) 5.3G_Body Back side_CH 62_Main_0Omm
Communication System: WLAN 5G; Frequency: 5310 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5310 MHz; 0 = 5.348 S/m; & = 49.037; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 21.7°C; Liquid temperature: 21.3°C

DASY5 Configuration:

o Probe: EX3DV4 - SN3770; ConvF(4.61, 4.61, 4.61); Calibrated: 2017/4/27;

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

o Electronics: DAE4 Sn856; Calibrated: 2017/4/28

« Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x141x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 2.10 W/kg

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

Reference Value = 2.957 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 4.32 W/kg

SAR(1 g) = 0.887 W/kg; SAR(10 g) = 0.218 W/kg

Maximum value of SAR (measured) = 1.91 W/kg

dB

-10.00
-20.00
-30.00
-40.00

-50.00

0 dB = 1.91 W/kg = 2.81 dBW/kg
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Date: 2018/1/11
WLAN 802.11n(40M) 5.6G_Body Back side_CH 102_Main_O0mm
Communication System: WLAN 5G; Frequency: 5510 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5510 MHz; 0 = 5.679 S/m; & = 48.378; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.0°C; Liquid temperature: 21.7°C

DASY5 Configuration:

o Probe: EX3DV4 - SN3770; ConvF(3.98, 3.98, 3.98); Calibrated: 2017/4/27;

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

o Electronics: DAE4 Sn856; Calibrated: 2017/4/28

« Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x141x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 3.10 W/kg

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

Reference Value = 3.153 V/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 6.37 W/kg

SAR(1 g) =1.18 W/kg; SAR(10 g) = 0.349 W/kg

Maximum value of SAR (measured) = 2.88 W/kg

dB

-10.00
-20.00
-30.00
-40.00

-50.00

0 dB = 2.88 W/kg = 4.59 dBW/kg
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Date: 2018/1/11
WLAN 802.11ac(80M) 5.6G_Body Back side_CH 138_Main_0mm
Communication System: WLAN 5G; Frequency: 5690 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5690 MHz; 0 = 5.995 S/m; & = 47.819; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.0°C; Liquid temperature: 21.7°C

DASY5 Configuration:

« Probe: EX3DV4 - SN3770; ConvF(4.38, 4.38, 4.38); Calibrated: 2017/4/27;

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

o Electronics: DAE4 Sn856; Calibrated: 2017/4/28

« Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x141x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 1.61 W/kg

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

Reference Value = 4.591 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 4.80 W/kg

SAR(1 g) = 0.789 W/kg; SAR(10 g) = 0.221 W/kg

Maximum value of SAR (measured) = 2.07 W/kg

dB

-10.00
-20.00
-30.00
-40.00

-50.00

0 dB = 2.07 W/kg = 3.16 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: 2018/1/12
WLAN 802.11ac(80M) 5.8G_Body_ Back side_CH 155 _Main_0mm
Communication System: WLAN 5G; Frequency: 5775 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5775 MHz; 0 = 6.118 S/m; & = 47.508; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.3°C; Liquid temperature: 22.0°C

DASY5 Configuration:

« Probe: EX3DV4 - SN3770; ConvF(4.38, 4.38, 4.38); Calibrated: 2017/4/27;

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

o Electronics: DAE4 Sn856; Calibrated: 2017/4/28

« Phantom: Body

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x141x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 2.16 W/kg

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

Reference Value = 3.609 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 5.50 W/kg

SAR(1 g) = 0.855 W/kg; SAR(10 g) = 0.194 W/kg

Maximum value of SAR (measured) = 2.35 W/kg

dB

-10.00
-20.00
-30.00
-40.00

-50.00

0 dB = 2.35 W/kg = 3.71 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: 2018/1/8
WLAN 802.11b_Body Top side_ CH 6_Aux_Omm
Communication System: WLAN 2.45G; Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; 0 = 1.954 S/m; & = 53.615; p = 1000 kg/m?
Phantom section: Flat Section
Ambient temperature: 22.6°C; Liquid temperature: 22.9°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(7.47, 7.47, 7.47); Calibrated: 2017/4/27;

e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn856; Calibrated: 2017/4/28
« Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (51x151x1): Interpolated grid: dx=12 mm, dy=12 mm
Maximum value of SAR (interpolated) = 1.22 W/kg

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

Reference Value = 2.514 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 1.67 W/kg

SAR(1 g) = 0.815 W/kg; SAR(10 g) = 0.349 W/kg

Maximum value of SAR (measured) = 1.27 W/kg

dB
4.48
8.95
-13.43

-17.90

-22.38
0dB =1.27 W/kg = 1.04 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: 2018/1/8
Bluetooth(GFSK) Body Top side_ CH 39 _Aux_Omm
Communication System: Bluetooth; Frequency: 2441 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2441 MHz; 0 = 1.96 S/m; & = 53.585; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.6°C; Liquid temperature: 22.9°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(7.47, 7.47, 7.47); Calibrated: 2017/4/27;

e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn856; Calibrated: 2017/4/28
« Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (51x151x1): Interpolated grid: dx=12 mm, dy=12 mm
Maximum value of SAR (interpolated) = 0.411 W/kg

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

Reference Value = 2.641 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.354 W/kg

SAR(1 g) = 0.170 W/kg; SAR(10 g) = 0.071 W/kg

Maximum value of SAR (measured) = 0.268 W/kg

dB
-5.22
-10.44
-15.66

-20.88

-26.10 sl
0 dB = 0.268 W/kg = -5.72 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/9
WLAN 802.11n(40M) 5.2G_Body Top side_CH 38 _Aux_Omm
Communication System: WLAN 5G; Frequency: 5190 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5190 MHz; 0 = 5.132 S/m; & = 49.47; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 21.4°C; Liquid temperature: 21.5°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(4.61, 4.61, 4.61); Calibrated: 2017/4/27;

e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn856; Calibrated: 2017/4/28
« Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x201x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 1.15 W/kg

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

Reference Value = 2.766 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 3.02 W/kg

SAR(1 g) = 0.515 W/kg; SAR(10 g) = 0.122 W/kg

Maximum value of SAR (measured) = 1.23 W/kg

dB

-10.00
-20.00
-30.00

-40.00

-50.00 A
0dB =1.23 W/kg = 0.90 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: 2018/1/10
WLAN 802.11n(40M) 5.3G_Body Top side_CH 62_Aux_Omm
Communication System: WLAN 5G; Frequency: 5310 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5310 MHz; 0 = 5.348 S/m; & = 49.037; p = 1000 kg/m?
Phantom section: Flat Section
Ambient temperature: 21.7°C; Liquid temperature: 21.3°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(4.61, 4.61, 4.61); Calibrated: 2017/4/27;

e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn856; Calibrated: 2017/4/28
« Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x181x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 1.35 W/kg

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

Reference Value = 3.109 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 2.58 W/kg

SAR(1 g) = 0.606 W/kg; SAR(10 g) = 0.172 W/kg

Maximum value of SAR (measured) = 1.31 W/kg

dB

-10.00
-20.00
-30.00

-40.00

-50.00 :
0dB =1.31 W/kg =1.17 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/11
WLAN 802.11n(40M) 5.6G_Body Top side_CH 134_Aux_Omm
Communication System: WLAN 5G; Frequency: 5670 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5670 MHz; 0 = 5.945 S/m; & = 47.894; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.0°C; Liquid temperature: 21.7°C

DASY5 Configuration:

o Probe: EX3DV4 - SN3770; ConvF(3.98, 3.98, 3.98); Calibrated: 2017/4/27;

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

o Electronics: DAE4 Sn856; Calibrated: 2017/4/28

« Phantom: Body

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x181x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 2.07 W/kg

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

Reference Value = 3.273 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 4.55 W/kg

SAR(1 g) = 0.821 W/kg; SAR(10 g) = 0.220 W/kg

Maximum value of SAR (measured) = 1.74 W/kg

dB
-10.00
-20.00

-30.00
-40.00

A

-50.00 ¥
0dB =1.74 W/kg = 2.41 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/11
WLAN 802.11ac(80M) 5.6G_Body_Top side_ CH 138_Aux_0mm
Communication System: WLAN 5G; Frequency: 5690 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5690 MHz; o = 5.995 S/m; & = 47.819; p = 1000 kg/m?
Phantom section: Flat Section
Ambient temperature: 22.0°C; Liquid temperature: 21.7°C

DASY5 Configuration:

o Probe: EX3DV4 - SN3770; ConvF(4.38, 4.38, 4.38); Calibrated: 2017/4/27;

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

o Electronics: DAE4 Sn856; Calibrated: 2017/4/28

o Phantom: Body

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Body/Area Scan (61x181x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 1.92 W/kg

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

Reference Value = 2.716 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 4.03 W/kg

SAR(1 g) = 0.727 W/kg; SAR(10 g) = 0.198 W/kg

Maximum value of SAR (measured) = 1.69 W/kg

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

Reference Value = 2.716 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 2.80 W/kg

SAR(1 g) = 0.497 W/kg; SAR(10 g) = 0.115 W/kg

Maximum value of SAR (measured) = 1.20 W/kg

dB
-10.00
-20.00

-30.00
-40.00

-50.00

0 dB = 1.20 W/kg = 0.79 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/12
WLAN 802.11ac(80M) 5.8G_Body_Top side_CH 155 Aux_O0Omm
Communication System: WLAN 5G; Frequency: 5775 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5775 MHz; 0 = 6.118 S/m; & = 47.508; p = 1000 kg/m?
Phantom section: Flat Section
Ambient temperature: 22.3°C; Liquid temperature: 22.0°C

DASY5 Configuration:

« Probe: EX3DV4 - SN3770; ConvF(4.38, 4.38, 4.38); Calibrated: 2017/4/27;

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

o Electronics: DAE4 Sn856; Calibrated: 2017/4/28

o Phantom: Body

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Body/Area Scan (61x181x1): Interpolated grid: dx=10 mm, dy=10 mm
Maximum value of SAR (interpolated) = 2.53 W/kg

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

Reference Value = 3.347 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 5.67 W/kg

SAR(1 g) = 0.860 W/kg; SAR(10 g) = 0.223 W/kg

Maximum value of SAR (measured) = 1.98 W/kg

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

Reference Value = 3.347 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 4.65 W/kg

SAR(1 g) = 0.643 W/kg; SAR(10 g) = 0.142 W/kg

Maximum value of SAR (measured) = 1.58 W/kg

dB
-10.00
-20.00

-30.00
-40.00

-50.00

0dB =1.58 W/kg = 1.99 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: 2018/1/8
Dipole 2450 MHz_SN:727
Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.977 S/m; & = 53.612; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.6°C; Liquid temperature: 22.9°C

DASY5 Configuration:

o Probe: EX3DV4 - SN3770; ConvF(7.47, 7.47, 7.47); Calibrated: 2017/4/27;

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

« Electronics: DAE4 Sn856; Calibrated: 2017/4/28

« Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (51x51x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 21.3 W/kg

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

Reference Value = 100.8 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 27.7 W/kg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 5.8 W/kg

Maximum value of SAR (measured) = 20.1 W/kg

dB

-4.60
-9.21
-13.681
-18.42

-23.02

0 dB =20.1 W/kg = 13.03 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: 2018/1/9
Dipole 5200 MHz_SN:1023
Communication System: CW; Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; 0 = 5.15 S/m; & = 49.507; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 21.4°C; Liquid temperature: 21.5°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(4.61, 4.61, 4.61); Calibrated: 2017/4/27;

e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn856; Calibrated: 2017/4/28
« Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (51x51x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 15.7 W/kg

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

Reference Value = 56.06 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 34.0 W/kg

SAR(1 g) = 7.55 W/kg; SAR(10 g) = 2.09 W/kg

Maximum value of SAR (measured) = 16.2 W/kg

dB
-10.00
-20.00

-30.00
-40.00

-50.00

0 dB = 16.2 W/kg = 12.10 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: 2018/1/10
Dipole 5300 MHz_SN:1023
Communication System: CW; Frequency: 5300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; 0 = 5.331 S/m; & = 49.221; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 21.7°C; Liquid temperature: 21.3°C

DASY5 Configuration:

o Probe: EX3DV4 - SN3770; ConvF(4.61, 4.61, 4.61); Calibrated: 2017/4/27;

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

o Electronics: DAE4 Sn856; Calibrated: 2017/4/28

« Phantom: Body

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

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

Reference Value = 54.71 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 36.0 W/kg

SAR(1 g) =7.55 W/kg; SAR(10 g) = 2.06 W/kg

Maximum value of SAR (measured) = 16.3 W/kg

dB
-8.08
-16.16

-24.25
-32.33

-40.41

0 dB = 16.3 W/kg = 12.12 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: 2018/1/11
Dipole 5600 MHz_SN:1023
Communication System: CW; Frequency: 5600 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; 0 = 5.811 S/m; & = 48.248; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.0°C; Liquid temperature: 21.7°C

DASY5 Configuration:
» Probe: EX3DV4 - SN3770; ConvF(3.98, 3.98, 3.98); Calibrated: 2017/4/27,

e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn856; Calibrated: 2017/4/28
« Phantom: Body

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

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

Reference Value = 55.01 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 39.8 W/kg

SAR(1 g) =7.93 W/kg; SAR(10 g) = 2.15 W/kg

Maximum value of SAR (measured) = 17.5 W/kg

dB
-10.00
-20.00

-30.00
-40.00

-50.00

0dB = 17.5 W/kg = 12.43 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/12

Dipole 5800 MHz_SN:1023

Communication System: CW; Frequency: 5800 MHz; Duty Cycle: 1:1

Medium parameters used: f = 5800 MHz; 0 = 6.146 S/m; & = 47.583; p = 1000 kg/m?
Phantom section: Flat Section

Ambient temperature: 22.3°C; Liquid temperature: 22.0°C

DASY5 Configuration:

o Probe: EX3DV4 - SN3770; ConvF(4.38, 4.38, 4.38); Calibrated: 2017/4/27;

o Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn856; Calibrated: 2017/4/28
Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (51x51x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 17.4 W/kg

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

Reference Value = 55.20 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 39.9 W/kg

SAR(1 g) =7.99 W/kg; SAR(10 g) = 2.16 W/kg

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

dB

-10.00
-20.00
-30.00
-40.00

-50.00

0dB = 17.4 W/kg = 12.41 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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7. DAE & Probe Calibration Certificate
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OC Voltage Measurement
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Appendix (Additional assessments oulside the scope of SCS0108)
1. DC Voltage Linearity
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8. Uncertainty Budget

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

A c D e f g h=c*f/e i=c*g/e k
Source of Uncertainty E‘r’]':“;';?rig g::ﬁlbll't'ltg Div  |Divvale [ci(tg)  |ci(10g) S;ac’;‘:gity Sr:ac’;‘:gity vi, or Veff
Measurement system

Probe calibration 6.55% N 1 1 1 1 6.55%) 6.55% o
Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% ©
Isotropy, Hemispherical 9.60% R V3 1.732 1 1 5.54% 5.54% w
Modulation Response 2.40% R /3 1.732 1 1 1.40% 1.40% o
Boundary Effect 1.00% R V3 1.732 1 1 0.58%) 0.58%) @
Linearity 4.70% R V3 1.732 1 1 2.71% 2.71% o
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% w
Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% @
!"ZL"’:S";‘*Z’V‘:’IZ;;’;’;) 1.75%| R V3 1732 1 1 1.01% 1.01%| =
?;:embie”t condition - 300% R J3 1732 1 1 1.73% 173%| =
E;Cq;::*sm conditions - 300%| R V3 1732 1 1 1.73% 173%|  «
l’\:/g:;t:'nea’r:ic::ilti?;set:ictions 040% R 3 1732 1 1 0.23% 023%| =
Z;’Egg;fgf:::g:‘ge" 290% R V3 1732 1 1 1.67% 1.67%|
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% o
Test Sample related

Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90% M1
Device Holder Uncertainty 3.60% N 1 1 1 1 3.60% 3.60%| M1
Drift of output power 5.00% R V3 1.732 1 1 2.89% 2.89% @
Phantom and Setup

Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% w
Liquid permittivity (mea.) 1.51% N 1 1 0.64 0.43 0.97% 0.65% M
Liquid Conductivity (mea.) 2.94% N 1 1 0.6 0.49 1.76% 1.44% M
S:ggg‘iify“a”da’d RSS 11.89% 11.81%
R
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Measurement Uncertainty evaluation template for DUT SAR test (0.3-3G)

A c D e f g h=c*f/e i=c*gl/e k
Source of Uncertainty Eﬂféﬁg‘l’% E:Zf’rﬁfﬂ't'z Div  |Divvale |ci(lg) |ci(10g) S;i':r’;ity f;ac':r’;ity vi, or Veff
Measurement system

Probe calibration 6.00% N 1 1 1 1 6.00%) 6.00%) co
Isotropy , Axial 3.50% R /3 1.732 1 1 2.02% 2.02% oo
Isotropy, Hemispherical 9.60% R /3 1.732 1 1 5.54%) 5.54%) o
Modulation Response 2.40% R /3 1.732 1 1 1.40% 1.40% oo
Boundary Effect 1.00% R /3 1.732 1 1 0.58%) 0.58%) £
Linearity 4.70% R /3 1.732 1 1 2.71% 2.71% oo
Detection Limits 1.00% R /3 1.732 1 1 0.58%, 0.58%, oo
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% o
Response time 0.80% R /3 1.732 1 1 0.46%) 0.46%) B
Integration Time 2.60% R /3 1.732 1 1 1.50% 1.50% o
xfaasssu;ez\'/(:’;;;;gfv 1.75% R /3 1.732 1 1 1.01% 1.01% oo
S()Fiszmbiem condition - 300%| R /3 1732 1 1 1.73% 173%| oo
Z';;’E:;es”t conditions - 300%| R /3 1732 1 1 1.73% 173%| oo
Bg’cf;ﬁg':’:;'m ions 040%| R /3 1.732 1 1 0.23%) 0.23%| oo
zsosscfifgiﬁ;:g:me" 290%| R /3 1.732 1 1 1.67% 1.67%| oo
Post-processing 1.00% R /3 1.732 1 1 0.58%) 0.58%) B
Max SAR Eval 1.00% R V3 1.732 1 1 0.58%) 0.58%) co
Test Sample related

Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| M1
Device Holder Uncertainty 3.60% N 1 1 1 1 3.60% 3.60%| M1
Drift of output power 5.00% R /3 1.732 1 1 2.89% 2.89% £
Phantom and Setup

Phantom Uncertainty 4.00% R /3 1.732 1 1 2.31% 2.31% o
Liquid permittivity (mea.) 1.87% N 1 1 0.64] 0.43 1.20% 0.80%) M
Liquid Conductivity (mea.) 1.38% N 1 1 0.6 0.49 0.83% 0.68% M
S:c”;ggifysmdard RSS 11.51% 11.46%
R
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9. Phantom Description

Schmid & Pariner Engineering AG

S p e a g

Zeughayssirasss 43, 8004 Zurich, Switzerland
Fhaone +4&1 44 245 8700, Fax +41 44 245 977%
info@speag corn, Mlpfewy Speag.com

Certificate of Conformity / First Article Inspection

ltem Ovwal Flat Phantom ELI 5.0
Type No QD OVA D02 A
Seres No 1108 and higher
Manufacturer Untersee Composites
Knebelstrasse 8, CH-8268 Mannenbach, Switzerand
Tests

Complete tests were made on the prototype unite QD OVA 001 A, pre-series units QD OVA 001 B as
well as on some series units @D OVA 001 B. Some tests ars mads on all seriss units QD OVA 002 A

Test Requirement Details Units tested
Shape Intemal dimensions, depth and | Bottom elliptical 600 x 400 Prototypes
sagging are compatible with mm, Depth 190 mm,
standards dimension compliant with [1]
for f=> 375 MH=
Material thickness | Bottom: dimension compliant with all
2.0mm +/- 0.2mm [2] for f = 800 MH=z
Material rel. permittivity 2 — 5, rel. permittivity 3.5 - 0.5 Material
parameters loss tangent < 0.05, atf< 6 loss tangent = 0.05 samples
GHz
Material Com patibility with tissue Compatible with SPEAG Phantoms,
resistivity simulating liquids . liquids. ** Material
sample
Sagging Sagging of the flat section in within tolerance for filling Prototypes,
tolerance when filled with height up to 155 mm samples
tissue simulating liquid.
**  Mote: Compatibility restrictions apply certain liquid components mentioned in the standard,

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

Standards
]

to Radiofrequency Electromagnetic Fields®, Edition 01-01

21

IEEE 1528-2003, "Recommended Practice for Determining the Peak Spatial-Average Specific

OET Bulletin 65, Supplement C, “Evaluating Compliance with FCC Guidelines for Human Exposure

Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues, December 2003

[3]

wireless communication devices - Human models, instrumentation, and procedures - Part 1:
Pracedure to determing the specific absorption rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", 2005-02-18

IEC 62209-1 ed1.0, "Human exposure o radio frequency fizlds from hand-hel and body-mounted

[4] IEC 62209-2 ed1.0, “"Human exposure to radio frequency fields from hand-held and body-mounted
wireless communication devices - Human models, instrumentation, and procedures - Part 2:
Procedure to determine the specific absorption rate (SAR) for wireless communication devices used
in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", 2010-03-30

Conformity

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

Date

Signature / Stamp

26.7.201
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10. System Validation from Original Equipment Supplier

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, A004 Zurich, Switzerland

mow

accradited by the Swese Accreditation Sarvice (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreament for the recognition of calibration certificates

ciemt  SGS-TW (Auden)

Schwelzerlacher Kalibrierdienst
Service suisse d'étalonnage
Sarvizio svirzero di laratura
Swiss Callbration Service

Accreditation Mo.: SCS 0108

Cerlificate Ho: D2450V2-727_Apri7

|CALIBRATION CERTIFICATE

Object D2450V2 - SN: 727

Catbralion procedure)s]

QA CAL-05.v9

Galibration dste April 21, 2017

Calibration Equipment used (METE critical for calibration)

Thés calioration cenlficate documents the traceability to natonal standards, which realize the physical units of measuremants {(51).
Tha reasuremans and ihe uncaraidios with conlidancs probabilify @ gven on he fallowing pages and am pan of e catilicals.

All celibretions heve been conducted n the closed eboratony feciity: emvironment temperature (22 = 3°C and humidity < 700,

Calibration procedure for dipole validation kits above 700 MHz

| Primary Stancargs | 0 # Cal Data (Conificate Mo.) Scheduled Calibration
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Calibration Laboratory of S,
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Accrisdied by e Swiss Accreditation Senioa (SAS)
The Swiss Accreditation Service is one of the signatorins to the EA
Multilateral Agresment lor the recognlion of calibration cerlilicates

Glossary:

TSL tissue simulating higquid

ConvF sensitivity in TSL/ NORM ®,y,z
A not applicable or not measured

Calibration is Performed According to the Following Standards:

Report No. : EN/2018/10001
Page: 96 of 117

s Schweizarischer Kalibrierdianat

Service sulsse d'dtalonmago
Sarvizio svizzero di taratura

S swiss Calibration Sarvica

Aeereditation Ne.: 'SCS 0108

a) |EEE Std 1528-2013, “IEEE Recommended Praclice for Delermining the Peak Spatial-
Averaged Specific Absorption Hate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues', June 2013

b} 1EC 62208-1, "Procedure to measure the Specific Absarplion Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz 1o 3 GHz)",

February 2005

o) |EC B2209-2, "Procedure 1o determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30

MHz to & GHz)", March 2010

d) KDB B656E64, "SAR Measuremenl Requirements far 100 MHz o 6 GHz"

Additional Documentation:
a) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the freguenacy indicated,

+ Aptenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented

parallel to the body axis.

s Feed Poinf Impedance and Return Loss: These parameters are measured with the dipale
positionad under the liquid filled phantom, The impedance stated is transfarmed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low

reflected power. No uncerainty required.

« Electrical Dejay; One-way delay between the SMA connector and the antenna feed point.

No unceriainty reguired.

= SAR measured: SAR measured al the stated antenna input power.
s  SAR normalized: SAR as measured, normalized to an input power of 1 W at the anienna

connector.

s SAR for nominal TSL parameters: The measured TSL parameters are used 1o calculale the

naminal SAR result.

The reporied uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage faclor k=2, which fer a normal distribution corresponds lo a coverage

probability of approximately 95%.
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Report No. : EN/2018/10001

Page: 97 of
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantem
Distance Dipole Center - TSL 10 mm wilh Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mhodm
Measured Head TSL parametars (22,0 =0.2)°C IFT2E6% 1.87 mhaim =6 %
Head TSL temperature change during test <0.5°C —_— -—-
SAR result with Head TSL
SAR averaged over 1 cm® (1 g} of Head TSL Condition
SAR measured 250 mW inpul power 13.4 Wikg
SAR for nominal Head TSL paramsters normalized to 1W £2.2 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measurad 250 mW input power 5,18 Wikg
SAR for nominal Head TSL parameters nommalized to 1W 24.3 Wikg £ 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Body TSL parameters 22.0°C 52.7 1.85 mholm
Measured Body TSL paramalers (22.0£0.2)°C 525+ 6% 2.03 mhaim + 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.9 Wikg
SAR for nominal Body TSL parameters normalized to 1TW 50.6 W/kg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input powsr 6.01 W/ikg
SAR for nominal Body TSL parameters normalized to 1W 23.8 Wikg = 16.5 % (k=2)
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Report No. : EN/2018/10001
Page: 98 of 117

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impadance, transformed o fead paint 56304+21j0
Retum Loss - 24.0dB

Antenna Parameters with Body TSL

Impedance, transtormed to feed point 5112 +4.1j02
Relurn Loss -27.5dB

General Antenna Parameters and Design

| Eectrical Delay {one direction) | 1,148 ns

After lang term use with 100W radiated power, anly a slight warming of the dipole near the feedpoint can be measurac.

The dipole is made of standard semirgid coaxial cable. The center conductor of the feeding line Is directly connected to the
sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according 10 the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on January 09, 2003
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DASYS5 Validation Report for Head TSL

Date: 21.04.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN; 727

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

Medium parameters used: f = 2450 MHz; o = 1.87 S/m; & = 37.7; p = 1000 kg/m
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349, ConvF(7.72, 7.72, 7.72); Calibrated: 31.12.2016;
«  Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn601; Calibrated: 28.03.2017
»  Phantom: Flat Phantom 5.0 (front): Type: QD 000 P50 AA; Serial: 1001
= DASYS2 52.10.0(1442); SEMCAD X 14.6.1IN7413)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grnd: dx=5mm, dy=3mm, dz=5mm

Reference Vulue = 1098 Vim; Power Dl = -0.06 dB

Peak SAR (extrapolaed) = 27.3 W/kg

SAR(T g) = 13.4 W/kg; SAR(10 g) = 6.18 Wikg

Maximum value of SAR (measured) = 21.1 Wikg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =211 Wikg = 1324 dBW/kg
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Impedance Measurement Plot for Head TSL

Report No. : EN/2018/10001
Page: 100 of 117
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DASYS Validation Report for Body TSL
Date: 21.04.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial; D2450V2 - SN: 727
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: f= 2450 MHz; o = 2.03 §/m; & = 52.5; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79); Calibrated: 31.12.2016;
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 28.03.2017
= Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
«  DASYS2 52, 10.0(1442); SEMCAD X 14.6.10(7413)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mn, dz=5mm

Reference Value = 103.0 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolaled) = 25.4 Wikg

SAR( g = 12.9 W/kg; SAR(10 g) = 6.01 W/kg

Maximum value of SAR (measured) = 2000 Wikg

dB
]

“5.00

-10.0D0
-15.00
-20.00

-25.00

0dB =200 W/kg =130l dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Lobaraiory of .

Sehmid & Panner i“";:'f""'-. {' g e
Enginaopng A3 s o Rarrin wilanies M bewlien

qum.aE; 1014 Zurich, S Eeevit e LS 5 Bwiss Callbrsion Serrice

LT e

Acrrrebiuil ry s Siosars Sl ke Bapice |EAS] Accranting e s SCS BT0H

The Gwitn Assreditatinr Serngs is sne ol (e sigmaledon joiho E&

MlIEaRR A S Sne i b Al [E ST

Glossary:

T5L tiesue simulating Aguld

CamF sensitivity in TSL / NORM wy 2

MfA not applicable or nol Mmdasuisd

Calibration is Pacformed According to the Following Standards.

a) |EEE St 1528-2013, "IEEE Recommanded Practice far Determining the Pask Spailal
Byvaraged Specific Absorption Hate (SAR) in the Huoman Head from Wireless
Communications Devces. Measurement Techniques™, Juna 2013

) |EC £2208-2, "Procedurs o determine the Specific Absorplion Aate (SAR) for wirs|oss
commuricalton devees used in close praximity bo the hurman body (frequency mnge of 30
M-z 1o & GH21", Mansh 2010

o) KOH BE5ER4, 'SAR Measurement Raguirements for 100 MHz 1o & GHE'

Additional Documentstion:
d) DASY4/5 System Handboaok

Methods Applied and Interpratation of Parameters:

v Measurermen! Condilions: Further details are avalimble liom Ihe Validston Repan at the encl
ot the carilicata. Al figuras sizted In the certllicate are vald at the frequancy Indicatad.
Anfenna Paremelars with TSL: The dipols is mounted with the spacer o posiion s laen
point exactly balaw the cantér marking of the flal phattom section, with tha ams orientadl
paraile to the body ks,

s Fusd Poinl impedancs and Reicin Loss: These parametars are measured with the dipole
pusiioned under the lguld lled phantem. The impedance slaled is transfomead Iram he
measrement at the SMA connector to the feed point, The Returm Loss enilres 0w
reflectad power. Mo Uncertainty required,

¢ Eectrical Delay One-way datay batwesn the SMA conneelod and ihe antenna fead painL
Mo uncansinty remquired.

¢  SAR meagsured; SAR measured al the stalsd anienna Input power.

s SAA normalized: SAR 28 measursd, nuimealized 1o an inpul powel of 1 W at the antanna
connEcton

«  SAR far naming! TSL paramelars; This measdred TSL paramerars sre usen fo caloukate he
nominal SAR rasull

The reporied uncerainty ol measulamant s staled as the standard uncenzinty of measummeant
mulfipled by the coverags tactar k=2 which Ior 8 normal distribution corresponds to 8 coverage
prefability of aporoxmatzly 85%.

Csfificais bga) PSS Hya (088 Jad™ Fag=Ei| &
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Measuramenl Condilions
DASY mystemn configursiion, as Rbr s I'I_.ll._hlf;l_l__l.L! ML L

DASY Varsion DASYS VB2 AE

Extrapalation Acharzad Exirapalation

Phaokam E Modulsr Flat Phartom V5.0

Distance Dipole Center - TSL 10 men with Sascar _ :

2oom Soon Resolutson dix, diy = 4,00, d2 = 1.4 T Graer Hafo = 1.4 (2 dirscbon) !
S200 MHz = 1 MHz
e

Fresuency i '
5600 MHz 2 1 ke

Head TSL parameters at 5200 MHz
Tha fallawing parameters and caioulabars were apolied.

Temparalure Parmitiuity Conductisity
Mol Head TSL parsmatons x20'c 3.0 4.6 mhiaim.
Measured Hesd TEL parainsiers 2002 T 354 6% 4. A5 imhodm =8 %
Henrd T5L temperature ahange during losi a1 < 05T -
SAR resull with Head TSL at 5200 MHz2
SAR avaraged over 1 om’ |1 g) ol Head TSL Caredilion
SAR marssumd 108 mvY inpLa pavwes 7.55 Wy _Ir
SAR far nominal Aead TEL pararmeseis noemalized to 1W 782 Wikg = 18.9% [k=2) !
| S8 aversged over 10 em” (10 g) of Head TSL GLn oo |
— —
SAR messLne 00 AT B B | 208 Wiky
| SAR For ramitral Hesa TSL oammaters normllzed b W | 1.5 Wikg + 19,5 % (e}
Cntifeate Mo DOGEHeVE 0 JardT Paga & &l 75
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Head TSL parameters at 5300 MHz
Tne tolowing paramesrs and caculations wars & pplied
f Temporaturs Parmittivity Conduetivity
Kominal Hesd TSL parameters | 207 354 4.76 mho'm
Measured Head TSL parameiens 1220 2 0.2 " 3H2=6% 4,50 mivem 2 6%
Hmad TSL temperaturs change during test o« 0630 —_ —_
SAR result with Head TSL at 5300 MHz
BAR averaged over 1cm® (1 g} of Head TSL Caondibon |.
SAR maasured 100 AV mpal povet B.22 Wik
5aR for nomngl Head TSL paramsiors mommialized o 1w MDW{ g = 168 % (k=2)
| SAR averaged aver 10 cm® (10 ) of Head TSL comdiian
SAH measred 100 miy it poassar 235 Wikg
EAR for nomingl Hemd TSL parameuss nonmetzed kW 23.3 Willeg =198 % (k)

Head TSL paramslers at 5600 MHz

Thea follpwing parematnms and calcualions wers applied.

Tamparatura Pormittvity Condudtivily |
Homiingd Hoad T5L parameters 22?1} LA B4 F miin
Mesgured Heat TSL porameters (E2k=02) "C M TabE" sahmham G %
Head THL ismpergiure changs dunng tesi <0.57C o
SAR result with Head TSL at 5600 MHz
SR averaged ovar | em’ {1 gj of Head TSL Condon
SAR reasLned G0 W inpult poraar = B2 Wikn
SAH for nominal Head TSL pammaters narpeimed o 1W .7 'I'l.lll}g o 159 % (k=)
SAR averaged over 10 em™ (30 g) of Hesd TSL | candilicn
BAH maseunad | 100 mW inpls posir 2.53 Wikg

SAR Tor nominal Head TEL paramsers

-| runmalizad (o "W

207 Wikg = 18.5 % (k=2}

CrtiliEaie Moo DSGEHaYE R o lan T
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Head TSL parametars at 5800 MHz

i *odlowing paramaiors and calcuSl ons weis sppike
Temperalure Permittivity Conduatiiity
Mominal Head TSL paramaters TR0 53 52T mho'/m
L] d Head TEL p & (22002 G | L2 5% 5[5 mbmimes G %
et ] o e ]
Head TEL temperature chmange diiring 1=sl = L5'C | ~— —
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 sm” {1 g) of Head TSL Condfan
SAR measud 100 i INDUE Dower 782 Wig
SAA e nominal Head TSL paramatars rarrmeiead i 1W TTE Wikg & 198 % (k=2]
SAR averaged over 10 em’ {10 g) of Hesd T5L cariition :
SARA maasured & m\ inpu povees 222 Wiy |
S5AH far nominal Head TEL pararmisters nosmalized 1o W 220 Wikg = 19.8 % (k=2)
Genifizate Moo DSGEHV2-1025_AaniT Faga§ ol 15
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Body TSL paramaters at 5200 MHz
Th foliowing pammatars and oalculallone wara apEl'ﬁd S
Temperturs Parmittivity Canductivity
Mominal Bady TSL parsmaters 0'C 8.0 3.30 rbstm
Measured Body TEL parameters (2.0 0.2} "C A7.5 28 % E3g minaim-= 8%
| Blady T5L temperaturs shange during test 205 = [ 5
SAA result with Body TSL at 5200 MH=
SAR averaged oves 1 am’ (1 g) of Body TSL Candition
AR messrad 100 mW inpuit poer 2 Wik

ZAR o noeminal Body 754 pammetsrs

normalized o 1W

726 Wikg 2 199 % (=2}

| sAR muernged over 10 cm® [10 4} of Body TSL

CrEn osar

SAR imaasiret

100 Y mput powsr

205 Wikg

Sﬁl{:r naminal Body TSL pammralers

nafmeszed i 1N

0.3 Wiy = 1808 % (k=2)

Body TSL paramelers at 5300 MHz

Thee dpllcrwireg pemmeaiors and calcualions wens appiied

Tamperature Permillivily Comvmutivity
Mominal Body TSL parametors 220G dBG 542 minom
| Memsured Body TSL paramaters 220202 G 47 326% Elfll}'”llli"'l'i_ﬁ'-
i Bloey TSL temperature change during test <05°C —- —
SAR result with Body TSL at 5300 MHz
SAR overaged over 1.em” (1 g) of Body T51 Gonditian A=
SAH mansuned 1060 MW Inald posser TEI Wy
EAF for nominal Budy TSL parametss normalized o 1W TE.1 Wikg = 19.9 % (k=2} |
|_5!H averagad over 10 om’ (10 g) of Body TSL pondsan | |
[ ZAR messued Jila Y el powar | 718 Wikg
EAR far pominal Body TSL pammalos finmmirszed |0 | .3 'H_':'hlﬂ-i 19.5 % (k=)

Cerfilieain Mo DEGHA21025 Ml 7
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Body TSL parameters at 5600 MHz
The fofiowing paramatars and ealculalions wsra applad.
| Tamparniura Parmiteity Canductivity
| Mominal Body T5L paremaiers &2.07C 185 577 mbaim
i Messured Dody TSL parsmeiers (E2.0=02)°C 6.6 + 6% 5080 mhiolin < § =
| Baody TEL lemperaline change during 1est <8 T — --
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 o (1 g of Body TEL Carelilion =
SAR massured FO0 i rp oy 8.02 Wikg

SAR for namenal Body TEL prosnsiiss

npemallzed ta TW

78,6 Wikg = 16.9 % (k=2)

SAR sveragad over 10 em” (10 g) of Bady TSL

otk

SAR measurad U0 Y INpLL potssr 226 Wikg
BAR tor normiral Body TSL paramstars it in AW _T24 Wlkeo = 155 % (k2]
Body TSL parameters at 5800 MHz
Tt Tiellowing parameiars A calculalions wers aapied -
Teinperaium Pormittivity Condbuciivily
Mominsl Body TSL paramsters 220G 28 .00 mifa'm
Maasirad Bady TSL parameters (32 0= 0.E) G #EILE% | B17mhoim=G%
hﬂ;;:ly TEL tempariure change during tesl < GE'C —
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 em” (1 g of Body TSL Sandilien

B4R mansurnd

PO FVY LR pawer

7L WA

| SAR far nommad Bocly TEL paramelss

nramalized 0 7W

750 Wikg = 19,9 % (ke2)

SAR averaged over 10 cm” (10 g) of Bady TSL

condiian

SAF measumed

A00 vy Input powar 215 Wekg
SAH fiw riminal Body TSL parameatars narnakaed i TW 21,1 Wikig & 1005 '3_&:1'::2;
Capmiicass Mo OSGHaVE0E3_lanl7 Page 7 al 13
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Appendix (Additionsl assessments oulside the scope of SC5 0108)

Antenna Parameters with Head TSL at 5200 MHz

[ Impadanas Iransfomad o feed poml 4B 60 -6.7 K |
i Felum Loss - 354 0B
Antenna Parameters with Head TSL at 5300 MHz
Impedance, mnsicrman o faed paing 480018 jL
Pl Loss By
Antenna Paramelers with Head TSL at 5600 MHz
Impetancs, fransicamed to feed poin 54,1 61- 0.2 &
Fedurm Loss -282 08

Antenna Parameters with Head TSL at 5800 MHz

Impadance, mansformed 1o feed pomi

S5ALE+ 20

Felum Lass = -248 -:l_lé
Antenna Parameters with Body TSL at 5200 MHz
Irpedance, ansformad 1o keed paind a5 - T.00 |
Fetum Loes T
Antenna Paramelers with Body TSL at 5300 MHz
| Impadanca, transtormed Lo feed poin B1.0 8- 1.0
| Retum Loss 57,0
Antenna Parameters with Body TSL at 5600 MHz
impadance, translarmed 1o feed ol 560158
Haium Loss -252 dB |

Antenna Parameters with Body TSL at 5800 MHz

Impesdanca, frarsiormad to faed poird

Return Logs

BEGLL+ 2T )
16 dB

Cerificale Mo, DSEHZVZ-A0R _tanif

Pagatinl 15
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General Antenna Parameters and Design

| Electrical Delay (ona dirachoni 1189 =

Afer long tamm use with 100W radiated pawer, anly a slighl warming ol the dipale near the Ieadpoinl Gan be measured

The dpols is rade of standand samingid coeial cabla, Tha contar conductar of (ha Fesding lirs (g dirsctly cannacied o the
sRcond arm of the dipale. The antenrd is thanalons shor-cliculted tor DC-signals, On some ol the dipoles, smell erd caps
ate gddad 1o the dipale armes in order to mprove metching when loatged according to tha posion as axplainad in fe
*Moaswmement Conditions” peragraph. The SAR data am nol aflecéd by this change. The averall dipale kanglh s sl
accoring to the Standard

Mo excessiee foros must be applied Lo the dipole arme, bacsuse thay might band ar tha saldared senneclions near the
leadpoin! may be damaged

Additional EUT Data

Manulaciured oy SPEAG |
Manufactuned on February 05, 2004
Carificate Mo DEGHZVE-1023_Jan17 Pags 9 of 18
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DASYS Validation Raport Tor Head TSL

e 20000200 T
Tast Labomisry: SPEAG, Zuelch, Switterlznd
INLT: Lhipade 1356012V 2; Type: DSGHZVE; Serial: DSGHzY2 - SN:1023

Comrrianibczit o Systens TTD 0 - CW

Freguency; 3200 MHz, Frequency: 5300 MHz, Frequency: 3600 Mz, Froguency; SR M1
Mestivm parameders used: [= 5200 MHL 0 =445 8/m; & = 354, p= 1000 kaim’

Modinm parametens used: §= 5300 MH# 0= 435 Sim: &= 35.2: p = 1000 kghn”

Moediun porameters wsed: | = 5600 MH2; 0 = 983 5/m; &= 34.7:p = 1000 kg/im' ,

sedinm JHrmETers psed: F= 5800 MHz: o= 508 S/ g = 34.4; p= 1000 kg.fm'

Phuntom sectiosy; Flar Section

Messurement Standand: DASYS (IEBEAEC ANST ORI, 15211

DASY 52 Configuralion:

& Mpobe: BEX3DVA - SN3503; ConvRid 76 5,70, 5760 Calibraed: 30 12,2006, ConyFiS 55,335,
450 Calibirsted. 31122006, ConvFCE08, 509, 500y Calibnned: 21 12,2000, ConyFE 00 5.m
5,00 1; Calibrated: 31 1320016

o SensorSirfuce; | 4mm (Mechunicil Sutface Daieetion|
& Elecwonics: DARA Snol ;. Calbeatesd; Ds01.2007
o  Phantom: Flid Pingom 3,0 froat: Type: QD 000 750 AA] Serial; 1001

s DASYST SLERCIZ5R) SEMCAD X 14,6, 10072720

Dipole Calibration for Head Tissue/Pin=100m W, dist=1tmm, (=5200 MH/Loom Sean.
dist=1.dumm (Hx8x TV Cube B: Mewsurement grod: de=timm, dy=4mm, de=1.5a001

Relerence Value = 70,58 Vs Power Dinft = -0, U8 dB

Pizik SAR {extmpolated v= 276 Wikg

SARY g) =755 Whg; SAR0 gl =206 Wiy

st value of SAR {messuredy= 174 Wikg

Dipale Calibration for Head Tissue/Pin=100mW, dist=10mm, F=3300 MHz/Zoom Scar,
flist=1.4mm (BxBx 7 Cube 0: Measiremnenl grid dxsdmm, dy=4tmm, di=1.4mm

Relerence Yalie=73.01 ¥ Power Dnifi = 0405 dB

Peak SAR (estrapolatedh= 31,6 Wiky

SAR[L p) = 822 Wik SAR(I0 pi = 235 Wikg

Mazximum vilue of SAR fmessursd) = 193 Wikg

Dipote Calibration for Head Tissue/Pin=100mW, dist=10mum, [=56040 MHz/Zoom Scan,
dizt=1.4mm (Ex8x7)Cobe 0 Measunemen! grl. di=dmim, dys4min, de=14me

Reference Value = 71 84 Wi, Power Deifl = (00406

Pk SAR [extrapoleted) = 33,2 Wiky

SAR(D g = 5,22 Wikgs SARI0 g) = 233 Wiky

Maximum value of SAR (meusarid) = 193 Wikg

Camicnsa ha: DOGHZV2-1020_ M1 7 Pags 10 '0F 15
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Dipole Calibration for Hesd Tissue/Plo=100mW, dist=10mm, (=580 MHzZ.oom Scan,
dist=1.4mm (BxBx7 W Cube U Mesurement prid: dx=3mm. dy=4mm. dz=1.4mm

Reference Yaloe = 6984 Yim; Power Drifi =-0.0& dB

Pizik SAR (extmpalaced) = 327 Wikg

SAR(L g)= 7,82 Wike: SAR(L0 g} = 2.22 Wiky

Maxinms valusz of SAR (measured) = 19.5 Wik

0dB =174 Wikg=124) dBW/kg

Gamfumtn Mo D5GHY2-1023_Jan1? Frge 11 of 18
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Impedance Measurement Plot for Head TSL

CH2 =11 LG

= dBS REF =70 df

2B Jdan 2T
3. 5ReT pF

1:-2 3447 dE

Report No. : EN/2018/10001
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LE1412:34

o DR, PR AR MiT

u 7L B GSE e

CHZ R kers

-3 B

Cow %0905 GHz
wa-I15170 dB
T = .\_q‘? — LRGN GHs
e—— : I L]
ia 550008 GHz
Hla
START = RARODD Bal FHE §T 0P € DECLEDA DDD HHE

Canficaie No: DEGHZVE-1023_Jan7
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DASYS Validation Feport for Body TSL

[T A E R T I T
Test Laboraory: SPEAG, Zugich, Switzertand
DUT: Dipabe DSGHEY 2 Type: DEGH2YI; Secial: DSGHRYE - Shalid

i apnmundcaing System: LTEE 0 - W

Frequency: 3200 MHz, Fregquency: 5300 MHz, Frequency: 5600 MH. Frequency: 3800 MHx
Medium punumelers used: 7= 3200 MHz; 5 =536 3im; & = A7 8 = 1000 LE."m -

Mediam parumeters used; F=FMU MHz =55 Sim; g =47 X p= 1O ki

Medinm parameters wsed: = Sa0HMHz; o= 5.4 Sim g = 4hs; p= 100 ki,

Medinm prarameters used: [= 5800 MEZ; =617 3'ny & =403 p = G kr_‘;"lTl

Phantomn section: Flug Secion

Measuremen Standard; DASYS (IEEENECIANS] OG3, 15-2061 1)

DALY 2 Configuration:

+ Probe EX3DVY - SNI30%; CogvF(5.20, 5.3%, 5,295 Caltbegied! 31 V2 X006, ConvF{T.04, 504,
500 e Calibrated: 31122006, ConvF(4.57, 4.57. 4.57% Calibralad, Vi 12,2006, ConvF(4.48, 4,45,
A 4hy Calilwaeed: 31.02.2016;

s Sepsr-Surdace; | Amm i Mechaivieal Surface Detegion
«  Eleeironics: AEL Soid 1, Califwaied: (8.0 2017
v Phuntom- Flst Phicnien 520 (bueky; 1 ype:; Q0 (00 P30 AAC Seaal VHE

& DASYS2 S2R.8(1258); SEMUAD X 146 [7372)

Dipule Calibration for Body Tissue/Pin=1(0mW., dist=10nm, f=5200 MHz/Zoom Scan,
dist=1,4mm (8x8xT W Cube 0: Measircment gid: de=dmm, dy=mm, ds=|4mm

Referente ¥alue = 6354 ¥im; Power Dall = {16 dB

Peak SAR (exirapolacd) =281 Wikg

SAR g) =732 Wk SAR g = 2.05 Wikg

i maam value of SAR (misisured) = 16.6 Wik

Dipole Calibration for Body Tissoe/Pin=100mW. dist=1{mm, r=5300 MILZoom Scan,
dist=1.4mm (BxBxTVCube ; Messwement grid: dx=Lmn, dy=4mm, dz=| 4mm

Relerence Value = 66,593 ¥im; Powe Diif = -0,07 (B

Ieaik SAR (extapolated) = 300 Wikg

MAKRI] g} =760 Wikg: SARILD g) = 2.15 Wkg

Maximum value of SAR {measured ) = 17.0 Wik

Dipole Calibration for Body TissuePin=100mW, dist=10mm, I=5600 MHuZoom Scan,
dist=1.dmm (SxExTICube b Mesiemem grid: da=4mm, dy=$mii, di=1Amm

Relerence Value = 5709 Vim; Power Dol = 00017 UB

Peak SAR (extrupolated) = 33.7 Wike

SARIL g = S.02 Wikss SAR(ID g =226 Wik

Musiiniam vidoe of SAR (mewired) = 189 Wikg

Carffcein Mo D5GHIY 1020 _dant? Fago 14 o 1B
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Ipole Calibration for Body Tissue/Pin=100mY, dist=10mm, F=5% MHzZoom Scan,
dist=1.4mm (BxBxT ) Cobe 0 Measurement grid: dx=4mm, dy=3mn, dz=14mm

Relemence YWalue = 63,14 VWim: Power Drift = -0.06 dB

Peak SAR {L'xlrupnl:lll:\cil =340 Wikg

SAR(L g) = 64 Wiikg; SAR(10 g) = 213 Wiky

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

-20.00
-30.00

-40.00

S0

0.dB = 16,6 Wikg = 12.20 dBW/kg

Carficate Mo DEGHEW2-1023_Jan1? Fajge 140118
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Impedance Measurement Flot for Body TSL

1= 48,8730

~B.3TEE 7t

20 Jan 2017
2871 pF

13:53:42
N IPR.008 aan Mt

CH1 Herkers

B 2 1828 0
-532,43 mn
Car = 3P0 Bz
1 3t
m i =5aRa0
48 mE,ms
P
i SsaGHE BHE
LE
HLd
CHZ E14 LG 5 ol REF =28 A-Z2EEd dE T ZE.008 90 HHg
CHE Hir s
n o= 36975 of
Car T BDE0R GHr
L 1 ¥ F-26ATL o8
- — = mE0R00 GHz
o : e .-f
! R A=z = dil
forg b ,% ¥ = Bhdab eHz
i a

Hid

Lol
STRET 5 EREA08 SO0 MHE
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