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AAA WLAN 668 |+ J_F
1 AM WLAN 865 | 20
AAA WLAN 864 | 206 %
10730__| AAA WLAN g_g 29, F
T10731__| AAA WLAN 42 | 29.
10732__| AAA WLAN 846 | 20,
10733 | AAA LAN A0 | 29,
_1_8% AA CS WLAN +0,
1 AAA CS - WLAN 3 £0,
10736 | AAA | IEEE B02.11ax (BOMHz. MCSS, 99pc duly Cyce) WA 7 | 20,
(10737 | AAA | IEEE 802.11ax (8OMHz, MCSS, Sipc duty cyche| WLAN 838 |2 .oE
1 AM EE| W< 11ax (UMM CS FpC AUty CyCwe %N F 3
1 AAA | IEEE 802.11ax (BOMMz, MCSS, S9pc duty cyck N Y
1 AAA | IEEE 802.11ax (BOMHz, MCS9, 99pc duty cyc WLAN . $96% |
10741 | AAA | IEEE 802 11ax (B0MHz, MCS10, 99pc duty cyck WLAN : $96% |
@% AAA | IEEE 8021 1ax (80MHz, MCS1 Y Cyce N 43 | 490% |
1074 AAA | IEEE 802 1 1ax (160MHz, MCSO0, S0pc duty cych 94 | 296% |
10744 | AAA | IEEE 802 HOMHz, MCS1, S0pc duty cyce N Kl 2
(10745 | AAA_| IEEE 802 11ax (160MHz, MCS2, 90pc duty cye WLAN 83 | 20
10746 | AAA | IEEE BOZ 11ax (160MHz, MCS3, S0pc duty cycle) WLAN 11 | 29,
10747 | AAA_| IEEE 802 11ax (160MHz, MCS4, 90pc duty cyche WLAN 904 | 2968%
| 10748 | AAA | IEEE 802.11ax (160MHz. MCSS, 90pc duty cyce) WLAN 29,
10749 | AAA_| IEEE 802.11ax (160MHz MCS6, 90pc duly oy WLAN g 40
| 10750 | AAA | IEEE 802.11ax (160MH: J0pC duty Cycle) WLAN ). £9
10751 | AAA | IEEE 8021 1ax (160MHz MCSS_ 00pc duly cych) WLAN +0,
10752 | AAA | IEEE 8021 1ax (160MHz. MCS9, 90pc duty Oyc WLAN 1| 206
10753 | AAA | IEEE B02.11ax (180MHz, MCS10, 90pc duly Cye WLAN 900 | 4086
JQ% AAA | IEEE 802.11ax (160MMHz. MCS11, 80pc duty oyc WLAN BO4 | 20
107 AAA | IEEE 802.11ax (160MHz, MCS0_99pc duty cyc WLAN B84 | 206
10756 | AAA | IEEE 802.11ax (160MHz, MCS1, $8pc duty cyc WLAN 877 | +06
10757 | AAA | IEEE 8021 1ax (160MHz, MCS2. 990 Guty Cyo WLAN 877 | 06
710768 | AAA E B02.1 1ax (160MHz, MCS3. 90pc Oy Cyc WLAN 60 | 96%
AAA | IEEE 802 11ax (160MHz, NCS4, 99pc duty oyce WLAN 158 1 206 % |
1 AAA | IEEE B02.11ax (160MHz, MCS5. SGpc duty cycle) WLAN 49 | 2906
10761 | AAA | IEEE 802 11ax (160MHz, MCS8, 99pc duty cycie! WLAN 56 | 206
[10762__| AAA_| IEEE B02 11ax (160M¥z, MCS7, 99pc duty cyce, WLAN 840 | 20.6%
AAA | IEEE 802 BOMHzZ, MCS8, 99pc duty cycle] WLAN ;ﬁ___ )
1 AAA | IEEE 802 BOMHz, MCS9, 99pc duty cyce) WLAN 854 | +08
10765 m EE 802 oM MCS 10, 89¢ cyCe! WLAN 854 | +06
10766 EE B02.11ax (160MHz. MCS11, 90p oYc WLAN 851 | +06
10767 | AAB | 50 NR (CP-OFDM, 1 RB, 5 MHz, QPSK_ 15 kHz) SGNRFR1 | 799 | £ ..3'
e e _ 10D _
10768 | AAB | 5G NR (CP-OFDM, 1 RB, 10 MHz, QPSK, 15 kHz) u'somsm 801 | t96%
70760 | AAB | 5G NR (CP-OFDM. | FB, 15 MHz. OPSK, 15 kHZ) SGNRFR1 | B0V | 96 %
70770 | AAB | 5G NR (CP-OFDM, 1 RB, 20 MiHz, QPSK, 15 ki) %ﬁ\’iﬁ 802 | 208% |
10771 | AAB | 5G NR (CP-OFDM. 1 RB, 25 MHz, QPSK, 15 kHz) s&mms 802 | 296%
10772 | AAB | 5G NR (CP-OFDM, 1 RB, 30 Mz, OPSK, 15 bz) SGNRFR1 | 823 | 298%
S TOO
10773 | AAB | 5G NR (CP-OFDM. 1 RB, 40 MHz, QPSK, 15 kHz) ufsomm1 803 | 200%
10774 | AAB | 50 NR (CP-OFDM, 1 RB, 50 MHz, GPSK, 15 kHz) SGNRFR1 | 802 | t06%
10776 | AAB | 5G NR (CP-OFDM, 50% RB, 10 MHz, OPSK. 15 kHz) %unrm 830 | t06%
10778 | AAB | 56 NR (CP-OFDM, 50% RB, 20 MiHz, QPSK, 15 kHz) SGNRFR1 | B34 | t06%
10780 | AAB | 5G NR (CP-OFDM, 50% RB, 30 MMz, QPSK, 15 kHz) s&lﬁm 1| 638 | £00% |
10781 | AAB | 50 NR (CP-OFDM. 80% RB, 40 MHz, OPSK, 15 kHz) SGNRFR1 | B38 | £006% |
10D
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(10762 | AAB | 6G NR (CP-OFDM. 50% RB. 50 Mz, QPSK. 15 kHz) W' 843 [ x06% |
10763 | AAB | 5G NR (CP-OFDM, 100% RB, 5 MiHz, QPSK, 15 kHi) SGNRFR1 | B31 | +96%
0764 | AR | 56 R [CP-OFOM T00% RB. 0 Wiz GPEI T8 W) SONAFRT | BB T9E%
G786 AAB | 5 NR (P -OF W, T00% B, 15 W5, GPSK_ 15 SONAFRT | 590 398w
107866 | AAB | 50 NR (CP-OF DM, 100% RB, 20 MHz, QPSK, 15 kHz) ?ﬂ'ﬁﬂu 835 | 206 % |
-TOTT [ ARE 5 N (CP-OF D T00% B, B W PR T ) L R T
10788 | AAB | 56 NR (CP-OFDM, 100% RB, 30 Mz, QPSK, 15 kHz) gﬁ'ﬁh 830 | 200% |
10780 | AAB | 5G NR (CP-OF DM, 100% RS, 40 MHz. GPSK, 15 kiz) SGNRFR1 | 837 | t96% |
o0 AR | 5 WGP 0RO, T00% B 50 W GPSK. T8 %0 NRFRT |8 T8N ]
10701 | AAB | 56 NI (CP-OFDM, 1 RB, 5 Wiz, QPSK, 30 i) %ﬁﬁ 783 | £96% |
70782 | AAB | 5G NR (CP-OFDM, 1 RB, 10 MHz. QPSK, 30 WHz) %1 782 | 06%
70703 | AAB | 50 NR (CP-OFDM, 1 RB, 15 MHz, OPSK, 30 k) %1 795 | 08 % |
10704 | AAB | 5G NR (CP-OFDM, 1 RB. 20 MHz, OPSK. 30 kHz) %ﬁﬁfﬁ 782 | z00%
10785 | AAB | 5G NR (CP-OFDM, 1 RB. 25 MHz, QPSK. 30 kHz) s&mﬁm 784 | 296%
0796 AR | 56 NRCP-OF DN T A, 36 Wiz GPSK S0 RPN TE T To%
(10797 | AAB | 5G NR (CP-OFDM. 1 RB, 40 MHz. QPSK. 30 kHz) %Wm 801 | 206%
10798 | AAB | T RB, 50 MHz. 30 W) SGNRFR1 | 760 | 0.6% |
(10798 | AAB | 6G NR (CP-OFDM, 1 RB, 60 MHz. OPSK. 30 kiz) gmm 793 | t06%
0801 | AAB | 5G NR (CP-OFOM, 1 RB, B0 MHz, QPSK, 30 12) SGNRFR1 | 709 | +66% |
O | ARS | 56 W (GP-OFO. T RB 00 We GPSK 30 AT TN
10803 | AAB | 5G NR (CP-OFDM, 1 RB, 100 Mz, OPSK. 30 kHz) nrgguTr‘m 793 | =98 % |
70806 | AAB | 5G NR (CP-OFDM, 50% HB, 10 MHz. GPSK. 30 kiHz) NRFR1 | 634 | 296% |
TG506 | ARB | 56 RGP OF DV, 50% B, 75 Wia GPSK 300 S0 WAFRT |37 598 ]
10800 | AAB | 5G NR (CP-OF DM, 50% RB, 30 MHz. OPSK, 30 kHz) o:g:ﬁa B34 | 96%
10810 | AAB | 5G NR (CP-OFDM. 50% RB, 40 MHz. QPSK. 30 kHZ) 5GNRFR) | 834 | 206%
TORTT | AAB 50 WA (CP ¥ ONL 0% . 8 Wi PSR S0 QAT | 5% [ TIEw
10817 | AAB | 50 NR (CP-OFDM, 100% RB. 5 MHz, QPSK. 30 kHz) s?';éTm B35 | t96%
10818 | AAB | 5G NR (CP-OFDM, 100% RB, 10 MHz, QPSK, 30 kHz) %ﬁ'ﬁt B34 | 206% |
TORT6 | AB | 56 N (CP-GFON T00% B, 78 Wiz, GPBK 307 SRR IS [ T0e%
10820 | AAB | 5G NR (CP-OFDM, 100% RB, 20 MHz. QPSK, 30 kHz) %m B30 | £0B%
10821 | AAB | 50 NR (CP-OFDM, 100% RB, 25 MHz. QPSK, 30 kiHz) %Wﬁa B41 | 2006%
10822 | AAB | 5G NR (GP-OFDM., 100% RB, 30 MHz, GPSK, 30 kHz) %1 B4l | 206% |
10823 | AAB T 30 WHz) a'(girna 836 | t06%
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10824 | AAB | 6G NR (CP-OFDM, 100% RB. 50 Mz, GPSK. 30 kHz) % NRFR1 | 830 | 06%
70826 | AAB | 4G NR (CP-OFDM, 100% RB, 60 Mz, QPSK, 30 k) SGNRFR1 | 841 | £9.6% |
10827 | AAB | 5G NR (CP-OFOM, 100% RB. 80 MHz. OPSK, 30 kHz) T«?‘ﬁt 842 | 206%
o535 78 | 6 N [CF-OF DN T00% T WG, P 00— 50 NRFRT | B4 [ 98]
10829 | AAB | 5G NR (CP-OFDM, 100% R, 100 MHz, OPSK. 30 kHz) g%iﬁn 840 | £90%
10830 | AAB | 56 NR THB, 10 MHz, 60 kH) a‘g.ﬁ’ii': 763 | 296 % |
06T AAE | SO (CP-OFON,T B TS W8, PR S0 SoNRERT 77 TR e R
10832 | AAB | 5G NR (CP-OFDM, 1 R8, 20 MHz, OPSK_ 60 kHz) I%%‘Fﬁ 774 | 208%
10833 | AAD | 5G NR (CP-OFDM, 1 RB, 25 MHz, QPSK. 60 kHz) ;?Wm 770 | £00%
(10634 | AAB | 6O NIR (CP-OFDM. 1 RB, 30 MHz, QPSK_ 80 kHz) ?iﬁ'ﬁis 775 | £06% |
6855 | AAB |5 W [CP-OFONL T B, 40 W, GPSK. B0 SONRFRT 770 398 %
10836 | AAB | 50 NR (CP-OFDM. 1 RB, 50 MHz. OPSK. 60 kHz) %ﬁm 766 | £90% |
oRST | AAB 50 N (G OF DT R, SO W PR S %'%m CRETLY
10639 | AAB | 5G NR (CP-OFDM, 1 RB, 80 MiHz. OPSK. 80 b SGNRFR1 | 770 | 208 %
10840 | AAB | 5G NR (CP-OFDM, 1 RB, 90 Mz, OPSK. 60 bHz) SGNRFR1 | 767 | 400%
10847 | AAB | 1HE, 100 MHZ., 60 kHz) %1 771 | £96% |
10643 | AAB | 5G NR (CP-OFDM, 50% RB, 15 MHz. QPSK, 60 kHz) ng'pt_nTm 846 | +006%
10844 | AAB | 5G NR (CP-OFDM. 50% RS, 20 MiHz. OPSK_ 60 hHz) E‘oﬁiﬁa B34 | 296%
10646 | AAB | 5G NR (CP-OFDM, 50% RB, 30 MHz. QPSK. 60 kHz) %Tm 841 | :90%
(10864 | AAB | B0 NR (CP-OFDM., 100% RB. 10 MHz. OPSK_ B0 WHz) | SONRFRT | B34 | 206 % |
10855 | AAB | 5G NR (CP-OFDM. 100% RB. 15 MMz, QPSK. 00 kHz) s?';i?m 830 | 206%
76866 ARG | 50 R [CP-OFDNL T00% R 0 W, GBI 80 i) L EE T Ty
10857 | AAB | 56 NR (CP-OFDM, 100% RB, 25 MHz, QPSK, 60 kHz) s&m'ﬁTm 835 | t06% |
10868 | AAB | 50 NR (CP-OFDM, 100% HB, 30 MHz. QPSI. 50 kHz) ?‘Wm 836 | 106 %
10858 | AAB | 5G NR (CP-OFDM. 100% RB. 40 MHz. OPSK. 60 kiHz) gpw 834 | t06%
10860 | AAB | 5G NI (CP-OF DM, 100% B, 50 Mz, QPSK, 60 kHz) E%m B4t | £06%
10861 | AAB | 5G NR (CP 100% RB, 60 %ﬁl 8B40 | 06 % |
10863 | AAB | 5G NR (CP-OFDM. 100% RB, B0 MHz. QPSK. 60 kHz) stémm_m 841 | 2906%
10864 | AAB | 56 NR (CP-OFDM. 100% RB, 00 Mz, QPSK, 60 k) %‘Fﬁ' Ba7 | 296 % |
10865 | AAB | 56 NiR (CP-OFDM. 100% RB, 100 MHz, QPSK, 60 KHz) se@'??ﬂa a7 20EW
10860 | AAB | 50 NR (DF T-s-OF DM, 1 RB, 100 MHz. QPSK. 30 kHz) si“??a_rm 568 | t06%
70868 | AAB | 5G NR (DF T-5-OF DM, 100% RB, 100 MHz, GPSK, 30 W4z %1 580 | 200% |
10866 | AAC | 56 1RB, 1 120 W) 'I%M 575 | t06% |
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10870 | AAC | 5G NR (DF T-5-OF DM, 100% RB, 100 MHz. GPSK. 120 k) SR | 5 106% |
10871 | "5G NR (DFT-3-OFDM, 1 RB, 100 MHz, 16QAM. 120 kHz) SGNRFRZ | 675 | £06% |
10872 | AAC | 5G NR (DF T-5-OF DM, 100% RB, 100 MHz. 100AM. 120 kHz) %ﬁ 652 | 186%
TO8TS ARG 58 R [DF T+ OFORi T B, 700 W SAOAM TR0 RS | EET T8
10874 | AAC | 50 NR (DF T--OFDM. 100% RB. 100 MHz, G40AM, 120 B2 %’i‘?ﬂ 665 | 96 %
10875 | AAC | 5G NR (CP-OFDW. 1 RB. 100 MHz. QPSK_ 120 kH2) ;gomm 776 | 200%
10676 | AAC | 5G NR (CP-OFDM. 100% RB, 100 MMz, QPSK, 120 ki) ﬁ% B39 | £06%
10877 | AAC | 5G NR (CP-OFDM, 1 RB, 100 MHz, 160AM, 120 kHz) %’Fm 705 | 290%
0878 | ARG 56 R (CP-OF DN T00% A8, 100 Wiz T60AM T20 W) SONRFE | 8aT | T98% |
710670 | AAC | 5G NR (CP-OFDM, 1 RB, 100 MLz, SI0AM, 120 W) %%i‘ﬁﬁ 812 | 06%
10880 | AAC | 5G NR (CP-OFDM, 100% RB, 100 Mz, B40AM, 120 kHz) ;gomm 838 | t06%
To8aT | AAG | 56 N (BFT+-OFOW. T A, 50 Wie. GPSK TR0 ) gm CEETILY
10882 | AAC | 5G NI (DF T-5-OF DM, 100% RB, 50 MHz. OPSK. 120 kHz) | SONRFR2 | 506 | 290 %
10883 | AAC | 5G NR (DFT-5-OFDM, 1 RB. 50 MHz, 100AM, 120 kHz) E’W 657 | z06%
T008T T A B0 R DT OF DN, 0% T SO W TR T e 0 WRFE |88 | 198
10888 | AAC | 6G NR (OF T-a-OF DM. 1 RB, 50 MHz. B40AM. 120 kHz) 13'3«—»:3 601 | 2106%
10866 | AAC | 5G NR (DF T-5-OFDM, 100% B, 50 MHz, GAOAM, 120 kHz) %%aﬁa 605 | t06%
10887 | AAC | 5G NR (CP-OFDM, 1 RB, 50 Mz, QPSK, 120 k) SGNRFRZ | 7.08 | £06% |
10888 | AAC | 50 NR (CP-OF DM, 100% RS, 50 MHz. QPSK. 120 kHz) s?m 835 | £90% |
0660 AAG | 56 NR (CP-OFON B 50 Wz TO0AN. TR0 %0 AP BE [ T0E% ]
76890 ARG | 53 R (CP-OF D, T00% B 50 W 160N 1200 S NAFE | 840 588
10801 | AAC | 5G NR (CP-OFDM. 1 RB. 50 MHz. G4QAM. 120 kHz) ;g'%iﬁu 813 | t06% |
10892 | AAC | 5G NR (CP-OFDM, 100% RB, 50 MHz, G40AM., 120 4z) z 841 | +06%
;mmummnmmmmw-mw‘“~ and = expe for the saquare of the
Cortificate No: EX3-3617_Jan20/2 Page 30/ 23

©Copyright. All rights reserved by CTTL. Page 158 of 318



ANNEX H Dipole Calibration Certificate
750 MHz Dipole Calibration Certificate

Calibration Laboratory of S,
Schmid & Partner iﬁ//ﬂﬁﬁ
Engineering AG E T
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘v,,,///'s\\\\\?
“lnln\wy

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

CAICT

N0.120Z260986-SEM02

Schweizerischer Kalibrierdienst

Servizio svizzero di taratura

S
c Service suisse d'étalonnage
S Sswiss Calibration Service

Accreditation No.: SCS 0108

client  CTTL (Auden) Certificate No: D750V3-1017_Jul19

|CALIBRATION CERTIFICATE

Object D750V3 - SN:1017

Calibration procedure(s) QA CAL-05.v11

Calibration date: July 18, 2019

Calibration Equipment used (M&TE critical for calibration)

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration

Power meter NRP SN: 104778 03-Apr-19 (No. 217-02892/02893) Apr-20

Power sensor NRP-Z91 SN: 103244 03-Apr-19 (No. 217-02892) Apr-20

Power sensor NRP-Z91 SN: 103245 03-Apr-19 (No. 217-02893) Apr-20

Reference 20 dB Attenuator SN: 5058 (20k) 04-Apr-19 (No. 217-02894) Apr-20

Type-N mismatch combination SN: 5047.2 / 06327 04-Apr-19 (No. 217-02895) Apr-20

Reference Probe EX3DV4 SN: 7349 29-May-19 (No. EX3-7349_May19) May-20

DAE4 SN: 601 30-Apr-19 (No. DAE4-601_Apr19) Apr-20

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power meter E4419B SN: GB39512475 30-Oct-14 (in house check Feb-19) In house check: Oct-20

Power sensor HP 8481A SN: US37292783 07-Oct-15 (in house check Oct-18) In house check: Oct-20

Power sensor HP 8481A SN: MY41092317 07-Oct-15 (in house check Oct-18) In house check: Oct-20

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-18) In house check: Oct-20

Network Analyzer Agilent E8358A | SN: US41080477 31-Mar-14 (in house check Oct-18) In house check: Oct-19
Name Function Sighature

Calibrated by: Claudio Leubler Laboratory Technician &

Approved by: Katja Pokovic Technical Manager

S

Issued: July 19, 2019

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D750V3-1017_Jul19 Page 1 of 8
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Calibration Laboratory of e\“\@/ 7, g  Schweizerischer Kalibrierdienst
. ~. =
Schmid & Partner ;BE'/{@ C Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland “u, /Tr\\\\\\\\‘ S swiss Calibration Service
11\

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

<)

d)

IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)”, July 2016

IEC 62209-2, "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)", March 2010

KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentation:

e)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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 frequency indicated.
Antenna 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.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D750V3-1017_Jul19 Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

CAICT

N0.120Z260986-SEM02

DASY Version DASY5 V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.9 0.89 mho/m
Measured Head TSL parameters (22.0 £0.2) °C 422+6 % 0.89 mho/m + 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.14 W/kg
SAR for nominal Head TSL parameters normalized to 1W 8.57 W/kg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.39 W/kg
SAR for nominal Head TSL parameters normalized to 1W 5.57 W/kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 555 0.96 mho/m
Measured Body TSL parameters (22.0+0.2) °C 55.1+6 % 0.96 mho/m + 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 2.14 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

8.55 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

250 mW input power

1.41 Wikg

SAR for nominal Body TSL parameters

normalized to TW

5.63 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.1Q-1.3jQ
Return Loss -29.6 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 489 Q-43jQ

Return Loss -27.0dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) 1.041 ns J

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second 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 to 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 J
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DASY5 Validation Report for Head TSL

Date: 18.07.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1017

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; ¢ = 0.89 S/m; & = 42.2; p=1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07) @ 750 MHz; Calibrated: 29.05.2019
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 30.04.2019
o Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
o DASY5252.10.2(1504); SEMCAD X 14.6.12(7470)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 59.72 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.21 W/kg

SAR(1 g) = 2.14 W/kg; SAR(10 g) = 1.39 W/kg

Maximum value of SAR (measured) = 2.84 W/kg

L _4.00
-6.00

-6.00

-10.00

0dB =2.84 W/kg =4.53 dBW/kg
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Impedance Measurement Plot for Head TSL

Flle ¥iew Channel Sweep Calibration Trace Scale Marker System Window Help
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DASYS5 Validation Report for Body TSL

Date: 18.07.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1017

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; ¢ = 0.96 S/m; & = 55.1; p=1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(10.4, 10.4, 10.4) @ 750 MHz; Calibrated: 29.05.2019
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 30.04.2019
o Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005

o DASYS5252.10.2(1504); SEMCAD X 14.6.12(7470)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 55.74 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 3.18 W/kg

SAR(1 g) = 2.14 W/kg; SAR(10 g) = 1.41 W/kg

Maximum value of SAR (measured) = 2.84 W/kg

-6.00

-8.00

-10.00

0 dB =2.84 W/kg = 4.53 dBW/kg
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Impedance Measurement Plot for Body TSL

File W¥iew Channel Sweep Calibration Trace Scale Marker System Window Help
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835 MHz Dipole Calibration Certificate

Calibration Laboratory of ¢\“\\u7'73 Schweizerischer Kalibrierdienst

Schmid & Partner ila%&% c Service suisse d'étalonnage
Engineering AG =N Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland AN Swiss Calibration Service

NN
KA

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client CTTL (Auden) Certificate No: D835V2-4d069_Jul19

[CALIBRATION CERTIFICATE

Object D835V2 - SN:4d069

Calibration procedure(s) QA CAL-05.vi1
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: July 18, 2019

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 8)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration

Power meter NRP SN: 104778 03-Apr-19 (No. 217-02892/02893) Apr-20

Power sensor NRP-Z91 SN: 103244 03-Apr-19 (No. 217-02892) Apr-20

Power sensor NRP-Z91 SN: 103245 03-Apr-19 (No. 217-02893) Apr-20

Reference 20 dB Attenuator SN: 5058 (20k) 04-Apr-19 (No. 217-02894) Apr-20

Type-N mismatch combination SN: 5047.2 / 06327 04-Apr-19 (No. 217-02895) Apr-20

Reference Probe EX3DV4 SN: 7349 29-May-19 (No. EX3-7349_May19) May-20

DAE4 SN: 601 30-Apr-19 (No. DAE4-601_Apr19) Apr-20

Secondary Standards ID # Check Date (in house) Scheduled Check

Power meter E4419B SN: GB39512475 30-Oct-14 (in house check Feb-19) In house check: Oct-20

Power sensor HP 8481A SN: US37292783 07-Oct-15 (in house check Oct-18) In house check: Oct-20

Power sensor HP 8481A SN: MY41092317 07-Oct-15 (in house check Oct-18) In house check: Oct-20

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-18) In house check: Oct-20

Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-18) In house check: Oct-19
Name Function

Calibrated by: Claudio Leubler Laboratory Technician

Approved by: Katja Pokovic Technical Manager

Issued: July 19, 2019

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of ¢\“\‘w””/¢ Schweizerischer Kalibrierdienst
Schmid & Partner iia%-z//ﬁ Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland “, /Iﬁ\\\\\\‘ Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)”, July 2016

c) IEC 62209-2, "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)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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 frequency indicated.

e Antenna 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.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

e SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D835V2-4d069_Jul19 Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
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DASY Version DASY5 V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy,dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 415 0.90 mho/m
Measured Head TSL parameters (22.0+0.2) °C 42.0+6 % 0.91 mho/m +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 input power 2.44 W/kg
SAR for nominal Head TSL parameters normalized to 1TW 9.70 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.58 W/kg
SAR for nominal Head TSL parameters normalized to 1TW 6.29 W/kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55:2 0.97 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 54.9+6 % 0.99 mho/m + 6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.46 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

9.68 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

250 mW input power

1.60 W/kg

SAR for nominal Body TSL parameters

normalized to 1TW

6.32 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.8Q-2.4jQ
Return Loss -32.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 471 Q-3.9jQ

Return Loss -25.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.393 ns J

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second 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 to 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
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DASYS5 Validation Report for Head TSL

Date: 15.07.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d069

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; 6 =0.91 S/m; & =42; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.89, 9.89, 9.89) @ 835 MHz; Calibrated: 29.05.2019
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 30.04.2019
o Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

o« DASY5252.10.2(1504); SEMCAD X 14.6.12(7470)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 63.48 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.58 W/kg

SAR( g) = 2.44 W/kg; SAR(10 g) = 1.58 W/kg

Maximum value of SAR (measured) = 3.22 W/kg

dB

| 0
I ‘2.20
-4.40

-6.60
-8.80
-11.00
0 dB =3.22 W/kg = 5.08 dBW/kg
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Impedance Measurement Plot for Head TSL
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Flle View Channel Sweep Calibration Trace Scale Marker System Window Help
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DASYS5 Validation Report for Body TSL

Date: 18.07.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d069

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; ¢ = 0.99 S/m; &: = 54.9; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(10.16, 10.16, 10.16) @ 835 MHz; Calibrated: 29.05.2019
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 30.04.2019
o Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005

o DASYS5252.10.2(1504); SEMCAD X 14.6.12(7470)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.81 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.65 W/kg

SAR(1 g) = 2.46 W/kg; SAR(10 g) = 1.6 W/kg

Maximum value of SAR (measured) = 3.28 W/kg

dB

I [l
I -2.15
-4.30

-6.44
-8.59
-10.74
0 dB = 3.28 W/kg = 5.16 dBW/kg
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Impedance Measurement Plot for Body TSL
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