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Test Report #: SAR_IRHYT-007-17001_Appendix_C FCC ID:

2AFBP-AT17G

Date of Report:[2017-05-15 IC Cert. No.:

N/A

Tissue Parameters

SAR measurements were made within 24 hours of the measurement of liquid parameters.

Recipe for lig
Water 35-58%
Sugar 40-60%
Salt 0-6%

uids below 1 GHz:

Hydroxyethyl-cellulose <0.3%
Preventol-D7 0.1-0.7%

Recipe for lig
Water 52-75%

uids above 1-3 GHz:

DGBE 25-48%

Salt <1.0%
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Date of Report: [2017-05-15 IC Cert. No.:  [N/A

1.1. 850 MHz

850 MHz Body L.iquid

Frequenc Relative Conductivit Conductivity
Temp y Permativi y
° —m— Target
Date (°C)  (MHz) ty (S/m) = i-gg T o value

824 54.2553 0.9556| | & —e— 5% Liquid
= 1 l‘—— Tolerance

828 54.1745 0.9626] | & 0.98 L1 o— 5% Liquid
S 0. '; o

830 54.1461 0.9672( | B .06 . Y o Tolerance
g 0.

835  54.0726 0.977| | 004 B
[e]

837  54.0466 0.9812| | O 0.92 — | —

2017/10/03 21.2 842 54.0213 0.9919 0'9820 810

843 54.0161 0.9941

847 54.0235 1.0018 Frequency (MHz)

848 54.022 1.0036

849  54.0279 1.0051 Permittivity

59
—=— Target
%‘ 58 + Liquid Value
g 57 *+— 5% Liquid
‘E 56 Tolerance
E 55 — T50fa Liquid
olerance
2 Zg 1Ak A | 2017/10/03
= o
& 52 = —
51
820 840
Frequency (MHz)
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1.2. 1900 MHz
1900 MHz Body L.iquid
Frequenc | Relative | Conductivit Conductivity
Temp y Permativi y
o —m— Target
Date (°C) (MH2) ty (S/m) = L?(;gi | Value
1850  51.7089 1.4768 | 5 157 —e— 5% Liquid
1858  51.6685 1.4854 | 2 -Aﬁf“ Tolerance
S 152 —e— -5% Liquid
1865 51.6488 1.4946 | 5 r("f Tolerance
=)
1873 51.6217 1.5038 | B 147 LA e 2017/04/04
1881 51.5963 1.5127 8 —f—
2017/04/04 | 21.8 1889 51.5592 1.5211 1.42
1897 51.5311 1.5294 1845 1895
1904 51.5055 1.5378 Frequency (MHz)
1908 51.4895 1.5418
1909 51.4827 1.544 Permittivity
1910 51.4816 1.5445 . 56 B Tage
ES) Liquid Value
Z 5 —e— 5% Liquid
€ 54 Tolerance
b —&— -5% Liquid
% 53 Tolerance
Z 5 2017/04/04
2 5l i i —
50 I I
1845 1895
Frequency (MHz)
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1950 M Hz Body Liquid

_ - Conductivity
Temp |Frequency| Relative | Conductivity
Date (°C) (MHz) |Permativity (S/m) 1.6 —#8— Target
€15 Liquid Value
824|  53.4218 09612| | S 156 #— 5% Liquid
825  53.4391 0.9626| | = 1-5421 R Tgefme‘d
1.5 -5% Liqui
826 53.3974 0.9638 ‘(‘2, 15 Tolerance
S 1
827 53.383 0.9651| | © 1-42 e2012/12/01
Q 1.4
835 53.2828 0.9753[| © 144 2012/12/02
2012/12/01| 21 836 53.2768 0.9768 1.42
837 5327 0.9781 1920 1940 1960 1980
846 53.1889 0.9895 Frequency (MHz)
847 53.1789 0.9909
848 53.1677 0.9922 Permittivity
849 53.171 00s8 | o =
824 53.4218 0.9612( [ £ 55 Liquid Value
= ol i
825| 534301 09626| | £ ., > 2% Lauid
826 53.3974 0.9638 E 9= -5% Liquid
S 53 Tolerance
827 53.383 09651 [ .2 e 2012/12/01
835 53.2828 0.9753 § 51
2012/12/02| 21 836 53.2768 0.9768 5 e2012/12/02
837 53.27 0.9781 1920 1940 1960 1980
846 53.1889 0.9895
Frequency (MHz)
847 53.1789 0.9909
848 53.1677 0.9922
849 53.171 0.993
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Test Report #: SAR_IRHYT-007-17001_Appendix_C

FCC ID:

2AFBP-AT17G

Date of Report: [2017-05-15

IC Cert. No.:

N/A

Test Equipment

CETECOM™

SAR 3 Lab for testing on March 10 is identical to SAR 1 for testing April 4. The equipment was the same in both cases but the
name changed due to moving Dasy license key between labs for logistical reasons.

Instrument Supplier / Model Serial No. Calibration Calibration
description Manufacturer (date) Due (date)
Robot Staubli TX90 F11/5G2MAY/ N/A N/A

C/01
SAM Twin Phantom SPEAG SM 000 TO1 DA 1637 N/A N/A
SAM Twin Phantom SPEAG SM 000 TO1 DA 1638 N/A N/A
Elliptical Phantom SPEAG QD OVA 001 BB 1124 N/A N/A
Software SPEAG Dasy52.6.2.482 N/A N/A N/A
Device Holder SPEAG SD 000H01 N/A N/A N/A
Data Acquisition SPEAG DAE4 1265 201600511 | 2018/05/11
Electronics
SAR Probe SPEAG ES3DV3 3323 2016/04/16 2018/04/16
Shared Equipment
Instrument Supplier/ Model Serial No. Calibration (date) Calibration
description Manufacturer Due (date)
835 MHz Dipole SPEAG D835V2 4d113 2016/04/15 2018/04/15
1900 MHz Dipole SPEAG D1900V2 5d135 2016/04/24 2018/04/25
Network Analyzer Agilent N9923A MY51491621 2015/10/05 2016/10/05
Directional coupler Werlatone C6529 11249 N/A N/A
RF Amplifier Vectawave VTL5400 N/A N/A N/A
Dielectric SPEAG DAK-3.5 1023 2015/10/05 2016/10/05
Measurement Kit
Synthesized CW Agilent 8371213 US37101255 NIA N/A
Generator
Power Sensor Agilent EPM MY41400484 2015/10/17 2016/10/17
Power Sensor Agilent EPM MY41400492 2015/10/17 2016/10/17
20 dB Attenuator Huber & Suhner N/A N/A N/A N/A
3 dB Attenuator Huber & Suhner N/A N/A N/A N/A
3 dB Attenuator Huber & Suhner N/A N/A N/A N/A
Radio
L Rohde &
Communications CMW 500 127068 2015/3/12 2018/3/12
Schwarz
Tester
Radio
Communications Rohde & CMU 200 110759 2015/07 2017/07
Schwarz
Tester
900 MHz Body SPEAG MSL 900 110614-1 N/A
Tissue Simulant
1900 MHz Body 2016/08/16,
Tissue Simulant SPEAG MSL 1900 110615-4 2016/09/14 N/A
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Test Report #: SAR_IRHYT-007-17001_Appendix_C

FCC ID:

2AFBP-AT17G

Date of Report:[2017-05-15

IC Cert. No.:  N/A

Equipment Calibration/Performance Documents

1.1.

ES3DV3-SN 3323 Apr 2016

Calibration Laboratory of

AT Sctwolzerisch
Schmid & Partner B4 (s: Service swsse d'otalonnage
Engineering AG % g Servisio svizzero & tarstura
Zeughausstrasse 43, 0004 Zurich, Switzertand AN Swiss Calibration Service

Accrodied by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatodes to the EA
Muttilaternl Agrosment for the recognition of calibration certificates

Accreditation No.. SCS 0108

crent  Cotocom USA Cortficate o: ES3-3323_Apr16
CALIBRATION CERTIFICATE

Oty ES30V3 - SN:3323

Cattraton procedureis) QA CAL:01.8, GA CAL-23.¥5, QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

Caibeation date: April 28, 2016
| This i d the tr ity 1o Sandants, wisch reaize tha physical units of measuremants (1)
| The messursments and with cor dity are given on the following pages and are part of the cenificete.
Al cobt W D D in the dosed y taciity: % senperatien (22 £ 3)°C aned humidity < 70%
Cattwotion Eguipmaent used (MATE criical for calbiraion)
Primacy 0 Cal Datw {Cortificate No | S fod C
Power mater NP SN: 104778 06-Age-16 (No_217-02288412280) Apr-17
Power sensor NRP-291 SN 103244 D6-Agr-18 (No, 217-02288) Apea?
| Powar sensor NRP-291 (SN 103245 06-Ape-18 (Mo, 217-02288) Ape T
Ratoronce 20 dB A SN: §5277 (20 DS-Apr-18 (No, 217-02293) 17
Relorence Probe ES30V2 SN: 2012 31-Duc-15 (No. E53-3013_Dwe15) | Doo-18
DAES SN 860 Z3-Dec-15 (No. DAE4-680_Dec15] Dooc-16
Secondary Standards [+] Check Dartw (n house) Scheduled Check
Power mater E44198 SN: GBa 1283874 | 08-Apr-16 {No. 217-0228502284) In house check: Jun-18
Power sersor E4212A SN MYA4 1288087 Of-Apr-16 (No. 217-02285) In house check: Jun-18
Powet sensor E44124 SN 000110210 08-Apr-16 (No. 217-02284) In howse chace: Jun-t6
RF g HP 8848C SN USH62001700 | 04-Aug-80 (n house check Agr-13) In house check: Jun 10
| Network Analyzer HP 8753 SN US3ITIB0685 18-0ct-01 (in house check Des-15) In house check: Oci-16

Name Fungtion Signature
Catitanod by Michael Weber Lnbortery Tacnnician i
.
Approved by Kl Pokoyic

Y

Issued: Apell 28, 2016

This calibration certficate shal rnot be reproduced mcept in Il wihcul writlen approval of the labcrmtory

Ceontificate No: ES3-3323_Aw16
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Test Report #: [SAR_IRHYT-007-17001_Appendix_C FCC ID: 2AFBP-AT17G
Date of Report: [2017-05-15 IC Cert. No.. |N/A
Calibration Laboratory of A Betiralsitech XSS
Schmid & Partner = i osvompeinon pirestons
Engineering AG - & svizzero
mmmmm Switzedang "»@f’ S mm"::::“
Acomditod by the Swiss Accroditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is ane of the signatories 1o the EA
Multiiateral Agreament for the recognition of calibeation cenificses

Glossary:

TSL tissue simulating hiquid

NORMx,y.2 sensdivity in free space

ConvF sensdivity in TSL / NORMx.y,z

pce diode compressicn point

CF crest factor (1/duty_cycle) of the RF signal

AB,.C.D modulation dependent Enearization parameters

Polartzation ¢ ¢ rotation around probe axis

Polarization 9 4 rotation around an axis that Is in the plane normal to probe axis (at measurement center),
e, 8 =0is normal 10 probe axis

Cannector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:
8) |EEE 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) |EC 62208-1, *Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close

c)

proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005
|IEC 62209-2, *Procedure to determine the Specific Absorplion 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 885664, "SAR Measuremen! Requirements for 100 MHz to 6 GHz"
Methods Applied and Interpretation of Parameters:

NORMx.y,2: Assessed for E-field polarization § = 0 (f < 800 MHz in TEM-cell; f > 1800 MHz R22 waveguide),
NORMx,y,z are only intermedéate values, Le., the uncertalnties of NORMx,y,z does not affect the E”-field
uncertainty inside TSL (see below CanvF)

NORM(Ox.y.z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

DCPx,y.z: DCP are numarical linearization parameters assessed based on the data of power sweep with CW
signal {no uncertainty required). DCP does not depend on frequency nor media.

PAR: PAR Is the Peak fo Average Ratio that is not callbrated but determined based on the signal
characteristics

Axy2 Bxyz. Cryz: Dxyz VRx.y.z. A B, C, D are numerical inearization paramelars assessed based on
the data of power sweep for specific modulation signal. The paramelers do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the dicde.

Canvf and Boundary Effect Parameters. Assessed In flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close 1o the boundary, The sensitivity in TSL corresponds
to NORMYX,y.z * ConvF wheraby the uncerainty corresponds to that given for ConvF, A frequency dependent
ConvF is used In DASY version 4.4 and higher which allows extending the validity from + 50 MHz to = 100
MHz

Spherical isotropy (3D deviation from isotropy): In a field of low gradients realized using a fist phantom
exposed by a patch antenna,

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).

Certificate No: ES3.3323_Aprié Page 2 of 12
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Test Report #:[SAR_IRHYT-007-17001_Appendix_C FCC ID: 2AFBP-AT17G “EQQM
Date of Report: [2017-05-15 IC Cert. No.. |N/A

ES30V3 - SN-3323 Apell 28, 2016

Probe ES3DV3

SN:3323

Manufactured:  January 10, 2012
Repaired: April 14, 2016
Calibrated: April 28, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: ES3-3323_Apri6 Page 3 of 12
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Test Report #:[SAR_IRHYT-007-17001_Appendix_C FCC ID: 2AFBP-AT17G
Date of Report:[2017-05-15 IC Cert. No.. |N/A
ES30V3- SN:3323 April 28, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3323

Basic Calibration Parameters
Sensor X S Y Sensor Z Unc (k=2)
Noem (uVi(Vim}) 0.96 1,06 0.98 101 % |
DCP (mV)" 106.9 106.6 102.7
Modulatlon Calibration Parameters
Communication System Name A B I o VR Une"
dB dBVuy dg mv (k=2)
g oW X 0.0 0.0 1.0 000 | 2104 | 233%
Y 0.0 0.0 1.0 190.7
z 0.0 0.0 1.0 2175
3%11- UMTS-FDD (WCDMA) x| 384 690 19.4 291 | 14922 | 207 %
Yy | 362 59.2 19.8 135.0
Z | 346 674 18.5 1271
tt)vogm GSM-FDD {TDMA, GMSK) X | 1880 20.0 251 930 | 1462 | =1.0%
y | a2r2 995 29.3 1320
Z | 2017 902 26.4 1228
‘1:&0:4- GPRS-FDD (TDMA, GMSK, TN 0-1) X 23m ans 231 6.56 140.4 =217 %
Y | 2506 90.8 240 1489
Z | 1845 85.8 26 135.0
30827- GPRS-FDD (TDMA, GMSK, TN 0-1-2) X 58 60 96 o 242 480 1213 $19%
Yy | s512 909 25.1 1243
e 2 | 1958 865 218 1389
‘1&082& GPRS-FDD (TDMA, GMSK, TND-1-23) | X | 68.69 998 na 355 | 1242 | 219%
Y | 5730 90.8 24.1 1244
Z | 2352 88.0 214 138.7
é?:i- CDMA2000 (1xRTT, RC3) x| 412 66.9 183 397 | 1410 | 208%
T 4.20 674 19.3 1343
zZ | 421 86.7 18.6 1426
10100- | LTE-FDOD (SC-FDMA, 100% R8, 20 X | 686 679 197 8567 | 1380 | £14%
| CAB MHz. QPSK)
Y | 642 67,6 19.7 1280
2 6.56 87.5 19.5 1360
10103- LTE-TDO (SC-FDMA, 100% RS, 20 X | 1135 754 250 929 | 1184 | 230%
CcAB MHz. QPSK)
Y | 1388 199 273 1471
z | 1297 773 258 133.1
10108- LTE-FDO (SC-FDMA, 100% RS, 10 X 644 a4 196 580 1345 1.7 %
CAC MHz. OPSK)
Y 8.42 875 198 1288
Z 6.53 67.3 19.5 136.8
10151- | LTE-TDO (SC-FDMA, 50% RB, 20 MMz, | X | 1201 s 261 928 | 23 | 30%
CAB QPSK)
Y | 1339 79.7 274 1423
2| 1225 76.4 255 1259
10154- LTE-FDO (SC-FDMA, 50% RB, 10MH2. | X | 6.00 66.7 19.3 575 | 1207 | +1.4%
CAC QPSK)
Y | 634 87.7 20.0 149.5
2| 624 £6.9 18.3 1343
Certificate No: ES3-3323_Apr1 Page 4 of 12
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Test Report #:[SAR_IRHYT-007-17001_Appendix_C |FCC ID: 2AFBP-AT17G
Date of Report: [2017-05-15 IC Cert. No.. |N/A
ES30V3- SN:3323 April 28, 2016

10165- LTE-FDD (SC-FOMA, 1 RB. 20 MHz X 5.15 869 198 573 13538 $12%
CA8 CPSK)

Y 517 669 197 130.6

Z 533 86.9 156 139.3
10172 LTE-TDD (SC-FODMA, 1 RB, 20 MHz X 10.41 79.2 271 921 1275 227 %
CA8 QPSK)

X 1273 834 251 1319

Z 12.28 813 2719 146.5
10175 LTE-FDO (SC-FDMA, 1 RB. 10 MMz, X 534 668 195 872 1333 414%
CAC QPSK) S | IS )

— Y 5.40 679 203 148.7

Z 5.31 65,8 19.5 1388 —
10257- LTE-FDO (SC-FDMA_ 50% RB, 20 MMz 2x B.a8 87.2 185 5.81 130.2 £1.4%
AAA CPSK)

Y 6.40 674 198 1259

? 4 6.52 6573 195 1350
10403- CDMA2000 (1xEV-DO, Rev. 0) X 4.08 883 188 376 1291 1.5 %
AAB

Y| 40 | ers | 188 48,7

Z 4.85 67.0 182 134 8

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%.

* The uncenaimisa of Noem X.Y,Z da not afect the E'-Geid uncensnty mside TSL {see Pages 6 ond 7)
* Numerical finesrzation parametar: uncartainty not requred
* Uncertainty i osteemined using Py max, devigtion from linsar response applying rectanguler distribution and is expressed for the square of the

fieks value

Cartificate No: ES3-3323_Apr18
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Test Report #:[SAR_IRHYT-007-17001_Appendix_C FCC ID: 2AFBP-AT17G
Date of Report: [2017-05-15 IC Cert. No.. |N/A
ES30V3-~ SN:3323 Apnl 28, 2018

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3323

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Depth® Unc

f(MHz)® | Permittivity” (&im)* ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 418 0.89 6.21 8.21 8.21 0.70 139 | £120%
835 415 0.90 6.13 6.13 6.13 0.72 1.27 £12.0%
900 415 0.97 5.97 597 597 0.80 1.22 £120%
1750 401 1.37 5.36 5.36 5.36 0.62 1.40 £120%
1900 40.0 1.40 5.08 5.08 5.08 053 1.51 £120%
1850 40.0 1.40 494 494 4.94 0.80 123 | £120%
2300 395 1.67 4,98 4.98 4.98 0.80 125 | 2120%
2450 39.2 1.80 4.68 4.68 4.68 0.80 120 | 2120%
2550 39.1 1.91 4.45 445 445 0.80 1.31 £120%

* Fraquency validty above 300 MHz of + 100 MHz oy apples for DASY vi 4 and higher (see Paga 2), else & & restrcted %o & 50 MMz The
uncertanty is the RSS of the Cornd uncertainty at calibration frequency and the uncentainty for the indicesad frequency Dand. Fraguency vakdaty
below 300 MHz Is £ 10, 25 40, 50 and 70 M for Cornd™ assessmnents a1 30, 64, 128, 150 snd 220 Mi<z respectively, Above 5§ GHz feguancy

vaidity can be extended to £ 110 Mz

“ Al Irequencies below 3 GHz, the vaidity of Sssue parameters (< and o} can b relaed 1o ¢ 107 ¢ liguid compensation formmula s apphed 1o
meagured SAR values. M frequences above 3 GHz, the valdity of 1issue parameters (¢ and o) & restzicted 1o £ 5% The uncertalnty & the RSS of

the ConvE uncertainty for indicatod target E55uUa DRrAMeters
* AphaDepth are Getermined during caibration. SPEAG

that the

0 due 10 the boondary effect aftor compansation

nhways less than £ 1% for frequencies balow 3 GHZ and befow 1 mhnmm}aoruonmummmmmmu»
diamater Wom tha bourdary

Cartificate No: ES3-3323_Aprié
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Test Report #:[SAR_IRHYT-007-17001_Appendix_C FCC ID: 2AFBP-AT17G
Date of Report: [2017-05-15 IC Cert. No.. |N/A
ESI0OV3- SN:3323 Apnl 28, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3323

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unc
f{MHz)® | Permittivity” (Sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (kw2}
750 555 0.96 6.28 6.28 6.28 0.61 143 | +120%
835 55.2 0.97 6.14 6.14 6.14 0.63 140 | £120%
500 55.0 1.05 6.04 6.04 6.04 0.54 152 | $+120%
1750 534 1.49 512 512 5.12 0.60 144 | $120% |
1900 53.3 1.52 4.81 4.81 4.81 0.52 168 | £120%
1950 533 1,52 495 495 4.95 0.67 1.41 £120% |
2300 529 1.81 4,61 4.61 4.61 0.80 127 | $120%
2450 52.7 1.95 4.43 4.43 443 0.80 113 | $120%
2550 526 2,08 4.35 4.35 4.35 0.80 1.08 | +120%

s mevva!ﬂlymmmd:lODMWWy&prDASYﬁ4IMMW(um?] OHIN'erSOMKl The

uncanainty & the RSE of the Com® uncertairty at calbration freg y and the

y for the i

y validty

below 300 MMz & = 10, 25, 40, wmxomvumrmuw 64,128 150mmwumpw'dy Amsawmuw.y

mmymuom«m-nom

" AL frequencies below 3 GHz. the validity of tissue parsmetens (< and o) can be relased to 2 10% if lgud compensation formuda is appied to

maasued SAR values. Al freguencies above 3 GHz, the valdity of Sssus parameterns (x and o} is restricied 1o £ §%. The uncortarty is the RSS of
t- CoenF uncertainty for ndcatod targot tssue parameters

“ AlphaDapth e deteemingd during )
stwayy loss than & ltlemm:G&kmﬁhﬂw:?\mwmu&uxmyumcumlwmmmm

dgametar from e boundary

. SPEAG

that the

Cus 30 the

y effect after compensation is
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Test Report #: SAR_IRHYT-007-17001_Appendix_C FCC ID: 2AFBP-AT17G “EQM
N/A

Date of Report: [2017-05-15 IC Cert. No.:

ES30V3- SN:3323 April 28, 2018

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

15—

14

13+

0.9

08+

Frequency response (normalized)
-
o
]
+
'
>

0 500 1000 1500 2000 2500 3000
f (MHz)

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certificate No: ES3-3323_Apc16 Page 8 of 12
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Test Report #:[SAR_IRHYT-007-17001_Appendix_C FCC ID: 2AFBP-AT17G CEEQQM
Date of Report: [2017-05-15 IC Cert. No.. |N/A

ES3DV3- SN3323

Apell 28, 2016
Receiving Pattern (¢), 8 = 0°
=600 MHz, TEM f=1800 MHz,R22
ra X v ? - x v :

oy
o)
‘g L R SN SEPA SRS I TN PR e T R e e
&
- = =3 = —-
Rol [
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Cerlifs No: ES3-3323 18 Page 9of 1
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Test Report #: SAR_IRHYT-007-17001_Appendix_C FCC ID:

2AFBP-AT17G

Date of Report: [2017-05-15 IC Cert. No.:

N/A

Dynamic Range f(SAR}.aq)
(TEM cell , foyu= 1900 MHz)

Aptil 28, 2016
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£
w
104 02 V‘Ifrl ;. 1ot 1°0° 100
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> |
not compensated ccmfﬁia!m
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Test Report #:[SAR_IRHYT-007-17001_Appendix_C FCC ID: 2AFBP-AT17G w
Date of Report: [2017-05-15 IC Cert. No.. |N/A

ES30DV3- SN:3323 Apri 28, 2016

Conversion Factor Assessment

f= 835 MMz WGLS R (H_com) 1= 1900 MHz, WGLS R22 (H_convF)
i :D' §
5 ! it
”‘c; 3 .:’“ >a7 ’I": 7“—7 u ';-“ ;. A.w ”7~.\7W‘."a2';‘7“n7777n”4 I‘\M *”
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

-0 08 06 04 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Certificate No: E53-3323_Apri8 Page 11012
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Test Report #:[SAR_IRHYT-007-17001_Appendix_C FCC ID: 2AFBP-AT17G
Date of Report: [2017-05-15 IC Cert. No.. |N/A
ES3DV3A- SN:3323 April 28, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3323

Other Probe Parameters

“Sensor Arrangement

Triangular

| Connector Angle (') 253
Mechanical Surface Detection Mode = “enabled
| Optical Surface Detection Mode disabled

Probe Oversil Length 337 mm

| Probe Body Diameter 10 mm
Tip Length 10 mm |

Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2mm |
Probe Tip to Sensor Y Cafibration Point 2mm |

Probe Tw to Sensor Z Callbration Point Zmm
| Recommended Measuremant Distance from Surface Imm |

Certificate No: E53-3323_Apr16 Page 12 of 12

V6.12013-01-09

This report shall not be reproduced except in full without the written approval of:

CETECOM Inc. ¢+ SAR ¢ 411 Dixon Landing Road + Milpitas, CA 95035 ¢« U.SAA.

Page 18 of 40



Test Report #:[SAR_IRHYT-007-17001_Appendix_C FCC ID: 2AFBP-AT17G w
Date of Report: [2017-05-15 IC Cert. No.. |N/A

1.1. DAEA4 - SN 1265 May 2016

Schmid & Partner Engmeenng AG g e e g g

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phane +47 44 245 9700, Fax «41 44 245 9779
info@apaag com, hip//www. speag com

126<

IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unit is a delicate, high precision instrument and requires careful treatment by the user. There are no
serviceable parts inside the DAE. Special attention shall be given to the following points:

Battery Exchange: The battery cover of the DAE4 unit Is closed using a screw, over tightening the screw may
cause the threads inside the DAE to wear out.

Shipping of the DAE: Before shipping the DAE to SPEAG for callibration, remove the batteries and pack the
DAE in an antistatic bag. This antistatic bag shall then be packed into a larger box or container which protects the
DAE from impacts during transportation. The package shall be marked to indicate that a fragile instrument is
inside,

E-Stop Failures: Touch detection may be malfunctioning due to broken magnets in the E-stop. Rough handling
of the E-stop may lead to damage of these magnets. Touch and coliision errors are often caused by dust and dirt
accumulated in the Estop. To prevent Estop failure, the customer shall always mount the probe to the DAE
carefully and keep the DAE unit in a non-dusty environment if not used for measurements.

Repair: Minor repairs are performed al no extra cost during the annual calibration. However, SPEAG reserves
the right to charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
calibration procedure of a DAE unit, are not used by the DASY scftware, a nominal value of 200 MOhm is given
in the corresponding configuration file.

Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer.

Important Note:

Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.

Schmid & Partner Engineering

TN_BR0O40315AD DAE4 doc 11.12.2008
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Test Report #:[SAR_IRHYT-007-17001_Appendix_C FCC ID: 2AFBP-AT17G %QM
Date of Report: [2017-05-15 IC Cert. No.. |N/A

Calibration Laboratory of SN,

Schmid & Partner —
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

7

———

N
AR

e

i

)
N
Uy

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

Cliont Cetecom USA Certificate No: DAE4-1265 May16
CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BM - SN: 1265

Calibeation procadure(s) QA CAL-06.v29
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: May 11, 2016

This calibration cerliticate documants the traceabidity to national standards, which realize the physical units of measurements (51)
The measurements and the uncertainties with confidence prabability are given on tha following pages and are part of the certificate,

Ali calibrations have been conducted In the closed laboratory facility: environment temperature (22 = 3)°C and humidity < 70%

Calibration Equipment usad (MATE critical for calibration)

Primary Standards |10 # Cal Date (Cartificate No.) Scheduled Calibration
Kalthlay Multimeter Type 2001 I SN: 0810278 09-Sep-15 (No:17153) Sep-16
Secondary Standards [1o# Check Date (in house) Scheduled Chack
Auto DAE Calibration Uit SE UWS 053 AA 1001  05-Jan-18 (in house check) In house chock: Jan-17
Calibrator Box V2.1 SE UMS 006 AA 1002 05-Jan-16 (In house chack) In house chock: Jan-17

Name Function Signature
Calibratad by; Dominique Steffan Technician @
Approved by! Fin Bomno#t Deputy Technical Manager : ’“[}/

Y VoS! s

Issuved. May 11, 2016

T'his calibration centificate shall not be reproduced except In full without written approval of the laboratary,

Ceortificate No: DAE4-1265_May16 Page 10of 5
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Test Report #: SAR_IRHYT-007-17001_Appendix_C FCC ID: 2AFBP-AT17G w

Date of Report: [2017-05-15 IC Cert. No.. |N/A

H ey,
Calibration Laboratory of SN, S  Schweizerischer Kalibriordionst
Schmid & Partner % Service suisse d'étalonnage

Engineering AG E— i C. Servisio weizzaco di tarstors
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘»,,,,,//";\\‘\;G S  Swiss Calibration Service
feli iy

Accredited by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agr for the r gnition of calibration certificates
Glossary
DAE data acquisition electronics

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

coordinate system.

Methods Applied and Interpretation of Parameters
e DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

= Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

* The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

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

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

AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

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

Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

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

Certificate No: DAE4-1285_May16 Page2of 5
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Test Report #:|SAR_IRHYT-007-17001_Appendix_C |FCC ID: 2AFBP-AT17G
Date of Report: [2017-05-15 IC Cert. No.. |N/A
DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 8.1V, full range =  -100...+300 mV
Low Range: 1LSB = 61nV fullrange= -1....... +3mV

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y z
High Range 405.895 + 0.02% (k=2) | 404.913 + 0.02% (k=2) | 404.189 + 0.02% (k=2)
Low Range 4.00300 £ 1.50% (k=2) | 3.99777 + 1.50% (k=2) | 3.99268 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system

1865“+1°

Certificate No: DAE4-1265_May16
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Test Report #:

SAR_IRHYT-007-17001_Appendix_C

FCC ID:

2AFBP-AT17G

Date of Report:

2017-05-15

IC Cert. No.

: NA

Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 199996.57 225 0.00
Channel X + Input 20001.53 0.14 0.00
Channel X - Input -19998.85 1.83 -0.01
Channel Y + Input 199999.96 5.88 0.00
Channel Y + Input 19998.73 -2.57 -0.01
Channel Y - Input -20000.63 -0.18 0.00
Channel Z + Input 199996.32 1.58 0.00
Channel 2 + Input 19998.73 -2.58 -0.01
Channel Z = Input -20002.02 -1.50 0.01
Low Range Reading (V) Difference (uV) Error (%)
Channel X + Input 2001.76 0.48 0.02
Channel X + Input 202.56 0.86 0.43
Channel X - Input -186.82 1.38 -0.70
Channel Y + Input 2000.80 -0.29 -0.01
Channel Y + Input 200.62 -0.92 -0.46
Channel ¥ - Input -198.82 -0.51 0.26
Channel Z + Input 2000.63 <0.50 -0.02
Channel Z + Input 201.07 -0.54 -0.27
Channel Z - Input -199.54 -1.24 0.63
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 13.25 11.04
- 200 -10.12 -11.61
Channel Y 200 542 5.34
- 200 -7.31 771
Channel Z 200 -5.72 -5.60
- 200 4.97 4.7

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV)

Channel X (uV)

Channel Y (uV)

Channel Z (uV)

Channel X 200 - 1.22 -3.61

Channel Y 200 7.54 - 257

Channel Z 200 10.32 488 -
Certificate No: DAE4-1265_May16 Page 4 of 5
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Test Report #: SAR_IRHYT-007-17001_Appendix_C FCC ID: 2AFBP-AT17G

Date of Report:[2017-05-15

IC Cert. No.. |N/A

4. AD-Converter Values with inputs shorted
DASY measurement paramaters: Auto Zero Time: 3 sec, Measuring time: 3 sec

High Range (LSB)

Low Range (LSB)

Channel X 16042 15738
Channel Y 16342 15898
Channel Z 15927 15633
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sac: Measuring time: 3 sec
Input 10MQ
Average (uV) | min. Offset (uV) | max. Offset (uv) | S'% '(’:\‘,';’“”
Channel X 1.48 -0.22 3.38 0.67
Channel Y 0.25 -1.44 2.14 0.67
Channel Z 0.55 -1.31 1.91 0.65
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25(A
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typical values for information)

Typical values

Alarm Level (VDC)

Supply (+ Vce)

+7.9

Supply (- Vec)

7.6

9. Power Consumption (Typical values for information)

Typical values

Switched off (mA) | Stand by (mA)

Transmitting (mA)

Page 24 of 40

Supply (+ Vece) +0.01 +6 +14
Supply (- Vec) ~0.01 -8 -9
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Test Report #:[SAR_IRHYT-007-17001_Appendix_C FCC ID: 2AFBP-AT17G
Date of Report: [2017-05-15 IC Cert. No.. |N/A

1.2. D835V2-4d113 April 2016

Calibration Laboratory of é\é\‘@'ﬂ;& g s ischer Kaliby
Schmid & Partner A Service sulsse d'étalonnage
Engineering AG % C servislosvimerc @ taratura
Zoughaussirasse 43, 8004 Zurich, Switzartand Ko S swiss Calitration Secvice
Accreditod by the Swiss Accreditaion Service (SAS) Accreditation No.: SCS 0108
The Swizs Accreditation Service is ane of the signatories to the EA
Multilsteral Agreement for the recognition of calibration certificates
Client Cetecom USA Cortificate No: DB35V2-4d113_Apr16
[CALIBRATION CERTIFICATE
1
|
Object DB35V2 - SN: 4d113
Calitration procedure(s) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Calioration date April 14, 20186

| This calibestion certificate documents tha traceabidity 1o national standards, which readze the phrysical unig of measureenens (S1)
The moasuromants and the unc igs with confic billty are given oo the lollowing pages and are part of the cartificats

Al have been oor In tha clesed laboeatory faclity: enviccnment tempormdure (22 » 3)°C and humidity < 70%

Cadiibration Equipment used (METE crticad for catbration)

Primary Standargs ID» Cal Date (Cortificate No.) Scheduled Calbration
Pawer metar NAP SN 104778 O6-Ape- 16 (No. 217-02288022810) Apr1T
Power sansor NRF-Z81 SN 103244 O6-Apr 16 (No. 247-02268) Ape-17
Power sensor NRFP-281 8N 103245 D8-Apr-10 (No. 217-02288) AprT
Reference 20 dB Attunuaioe SN 50658 (20K) 05-Apr-16 (No, 217-02262) Apr1T
Typo-N mismatch combinaton SN: 5472/ pesar 05-Apr16 (No. 217.02295) Apr-17

| Ralerence Probe EXSDV4 5N 7349 31-Dec-15 (No. EX3-7340_Dec15) Dec-18
DAE4 SN. 601 30-Doc-15 (No, DAES-801_Dac15) Ouc16
Seconcary S1andards Ds Chack Date (n houss) Scheduted Chack
Powar meter EPM-442A SN: GBIT480704 07-Cet15 (No. 217-02222) In house check: Oct-18
Powar sensor HP 84814 SN: US37202783 07-0ct-15 (No. 217-02222) In house check: Oct 16
Power sensor HP 8481A SN: MY41002317 07-Oct-18 (No. 217-02223%) In house chack: Oct-16
AF ganermtar RAS SMT-06 SN: 100872 15-Jun15 (in house check Jun-15) In house check: Oct-16
Network Analyrer HP 0753E SN: US37380685 18-0ct-01 (in house check Oct-15) In houne check: Cct-16

Name Function Signature

Callursied by Michaet Webar Labaraloey Technician // l%_.
Aporavad by: Kaljn Pokovio Technical Manager z%

\
lnsued: April 15, 2018

L'hlt caliration cenificate shall not e reproduced except in ful without writien mrqg,l of the laboratory
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Test Report #:[SAR_IRHYT-007-17001_Appendix_C FCC ID: 2AFBP-AT17G W
Date of Report: [2017-05-15 IC Cert. No.. |N/A

Calibration Laboratory of

Schweiretischer Kalibrierdienst

Schmid & Partner Service suisse d'étalonnage

Engineering AG Servizio svizzero di taratura
Zeughousstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accrodited by the Swiss Accredaation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service |s one of the signaories 1o the EA
Muttiaterat Agr for the gnition 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) |EEE 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, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used In close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) 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:
€) 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%,

Ceniticate No: DB35V2-4d113_Aprié Page20f8
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Test Report #:[SAR_IRHYT-007-17001_Appendix_C |FCC ID: 2AFBP-AT17G W
Date of Report: [2017-05-15 IC Cert. No.. |N/A
Measurement Conditions
DASY system contiguration, as far as not given on page 1.
DASY Version DASYS vsz8a
Extrapolation Aavanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters (220202)°C 41.726% 0.93 mho/m £ 6 %
Head TSL temperature change during test <05°C —— —
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAA measured 250 mW input powar 2.37 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.26 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAH measured 250 mW input power 1.54 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.05 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 552 0.97 mho/m
Measured Body TSL parametors (220+02)"C 544:6% 1.02 mho/m =6 %
Body TSL temperature change during test <05"C — e
SAR result with Body TSL
SAR averaged over 1 cm’ {1 g) of Body TSL Condition
SAR measured 250 mW Input power 2,46 Wikg
SAR for neminal Body TSL parameters normalized to 1W 9.45 W/kg + 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.62 Wikg
SAR for nominal Body TSL parametess normalized to 1W 6.28 W/kg = 16,5 % (k=2)
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N/A

Date of Report: [2017-05-15 IC Cert. No.:

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.7Q-812
Return Loss -20.1d8

Antenna Parameters with Body TSL

Impedance, transfocmed 10 feed point a8a1a-510
Retum Loss -251dB

General Antenna Parameters and Design

| Esectrical Detay (one diraction) | 1.393 ns

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

The dipole is mads of standard semengid coaxial cable. The center conductor of the feeding Bne is directly connected to the
second amn of the dipole. The antenna is therefore shon-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 expiained in the
"Measurement Conditions® paragraph. The SAR data are not alfected by this change. The overall dipcie length is still
according to the Standard

N excessive force must be applied to the dipole arms, because they might band or the soidered connections near the
feedpaint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manutactured on May 26, 2010
Cemificate No: DB35V2-44113_Apr18 Pagedof 8
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Date of Report: [2017-05-15 IC Cert. No.. |N/A

DASYS5 Validation Report for Head TSL

Date: 14.04 2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d113

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

Medium parameters used: f = 835 MHz; 0 =0.93 S/m; &, =41.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
= Probe: EX3DV4 - SN7349; ConvF(9.83, 9.83, 9.83); Calibrated: 31.12.2015;
» Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
» Phantom: Flat Phantom 4.9L; Type: QDOMP49AA; Serial: 1001
« DASYS5252.8.8(1258), SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 61.30 V/m; Power Drift = 0.01 dB

Peak SAR (extrupolated) = 3.53 Wrkg

SAR(1 g) = 2.37 W/kg; SAR(10 g) = 1.54 W/kg

Maximum value of SAR (measured) = 3.16 W/kg

-2.40
-4.80
~7.20

-12.00

0dB =316 W/kg = 5.00 dBW/kg

Cartificate No: Da3sV2-4a113_Apria Page5oi8
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Test Report #: SAR_IRHYT-007-17001_Appendix_C

IC Cert. No.:  [N/A

Date of Report:[2017-05-15

Impedance Measurement Plot for Head TSL
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Date of Report:[2017-05-15

IC Cert. No.:

N/A

DASY5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: DB3SV2; Serial: D835V2 - SN: 4d113

Communication System: UID 0 - CW; Frequency: 835 MHz
Medium parameters used: =835 MHz; o = 1.02 S/m; & = 54.4; p = 1000 kg/m”

Phantom section: Flat Section

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

DASY52 Configuration:

o Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73); Calibrated: 31,12.2015;

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 30.12.2015

« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

« DASY5252,8.8(1258); SEMCAD X 14.6.10(7372)

Date; 14,04.2016

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5Smm, dz=5mm
Reference Value = 59.55 Vim; Power Drift = 0,00 dB

Peak SAR (extrapolated) = 3.56 W/kg

SAR(1 g} = 246 W/kg; SAR(10 g) = 1.62 W/kg
Maximum value of SAR (messured) = 3.22 Wikg

-2.40

-4.80

-1.20

-9.60

-12.00

0dB = 3.22 W/kg = 5.08 dBW/kg

Certificate No. DB3SV2-4d113_Apr16
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Impedance Measurement Plot for Body TSL
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FCC ID: 2AFBP-AT17G

Date of Report:[2017-05-15

IC Cert. No.:  N/A

1.3.  D1900V2-5d135 April 2016

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 0004 Zurich, Switzerland

Accradbed by the Swiss Accreditation Service (SAS)

F, \E/\:/ 7 S Schweizerischer Kalibrierdionst
m c Service sulsse ¢ ¢alonnage
T Servizio svizzero di taratura
,/4—/\\\\ S Swiss Callbration Service

Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Client Cetacom USA

Certificate No: D1900V2-5d135_Apr16

|CALIBRATION CERTIFICATE

-

Cafibeution procedura(s) QA CAL-05\v9

Galltration dute: April 25, 2016

The wnts and the urx

| Catbeation Equipmant used (MATE criical for calibeation)

D1900V2 - SN: 5d135

Calibration procedure for dipole validation kits above 700 MHz

This calibeation certifhcate documents the raceabilty ta national standarss, which realze the physical units of measurements (SI)
with confidence probabiity are grven on the following pages and are part of tha cerificale

All calidrations have been conducted In e closed labortory faciity. enviroamant Ismparatues (22 « 3)°C and humidity < 70%.

Prmary Stanoatos |Da Cal Date (Centificate No.) Schaouled Calboration
Powsr meter NRF SN; 104778 06-Ape-16 (Na. 217-02288/02289) Apr17
Power seraar NRF-291 | SN 103244 06:Ape-16 {No, 217-02288) Aar17
Power sensor NRP-Z91 | 8N: 103245 06-Ape-18 (No, 217-02240) Apr-17
Hofarence 20 dB Atianuator | SN: 8058 {20K) 05-Ape-16 (No. 217-02282) Apr17
Type-N mismatch combination | SN:5047.2/08327  06-Ape-10 (No. 217-02295) Apr-17
Awference Probe EXIDVA | SN: 7349 31-Dec-15 (No. EX3-7348_Dacts) Dac16
DAE4 | s g0 30-Doc-15 (No. DAE4-801_De<15) Dac16
Sacondary Standarcs liD# Check Date (in house) Scheduled Chack
Fower metar EPM-442A SN: GE37480704 07-0ct-15 (No. 217-02222) In house check: Oct-16
Power sensce HP BAB1A SN 11S37232783 07-0ct-15 (No. 217:02222) In houss check: Oct-16
Power sensor HP 8481 A SN MY41002317 07-Oct-15 (No. 217-02223) In house checc Ogt-16
RF ganeralor R&S SMT-05 SN 100872 15.Jun+15 (in house check Jun-15) In housa checke Oct-16
1 Network Anatyzer MP B753E SN. US37390585 18-0ct-01 (in house check Oct-15) In Nousa check: Ocl-16
| Name Function Signasura
| Casteated by Michaal Wabar Laboratary Technician l“l
Appeoved by Katja Pokovic Techrical Manages /{fzjéz
Issued Apri 26, 2016
This cadbmtion cadificata shal not be reproduced excapt in tull without writtan approvad of tha laborsory

Cartificate No: D1800V2-50135_Apr16

Page 1of8

V6.1 2013-01-09

This report shall not be reproduced except in full without the written approval of:

CETECOM Inc. ¢+ SAR ¢ 411 Dixon Landing Road + Milpitas, CA 95035 ¢« U.SAA.

Page 33 of 40



Test Report #:

SAR_IRHYT-007-17001_Appendix_C FCC ID:

Date of Report:

2017-05-15 IC Cert. No.:

DAFBP-AT17G @QM
N/A

Calibration Laboratory of N,
Schmid & Partner %

Engineering AG :
Zeughausstrasse 43, 8004 Zurich, Switzeriand N

Accradited by he Bwiss Accredialion Senvice (SAS)

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

TSL tissue simulating liquid

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

Schweizerischer Kalibrierdienst
Service sutsse détalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Calibration is Performed According to the Following Standards:

a) |EEE 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, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",

February 2005

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:

* 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 transiormed 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%,

Centificate No: D1800V2.54135_Apr18 Page 20of 8
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Date of Report: [2017-05-15 IC Cert. No.. |N/A
Measurement Conditions
DASY system coofiguration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parametors 20 40,0 1,40 mho/m
Measured Head TSL parameters (220+02)°C 400+6% 1.37 mho/m £ 6 %
Head TSL temperature change during test <05°C — eee
SAR result with Head TSL
SAR averaged over 1 om’ (1 g) of Head TSL Candition
SAR measured 250 mW input power 828 Wkg
SAH for nominal Head TSL parameters normalized to W 37.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 4.90 Wikg
SAR for nominal Mead TSL parameters normalized fo TW 19.8 W/kg £ 16.5 % (ka2)
Body TSL parameters
The following parameters and caiculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho'm
Measured Body TSL parameters {220+02)*C 529:8% 1.49 mho/m 2 6 %
Body TSL temperature change during test <05°C - —-
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Caondition
SAR measured 250 mW input power 9.60 Wy
SAR for noménal Body TSL parameders normalized to 1W 38.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAH measured 250 mW input power 5.08 Wikg
SAR for nominal Body TSL parameters normalzed to 1W 20.5 Wikg = 16.5 % (k=2)
Cartificate No: D1900V2-5d135_Apr16 Page 3018
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormed 1o fead point 5280 +994
Return Loss -20.0dB

Antenna Parameters with Body TSL

Impadance, transformed to feed point 4820+9740
Retumn Loss -200d8

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.208 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the leeding line is directly connected to the
secand arm of the dipole. The antenna is therefore short<circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when loaded according to the position &s 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 dipcle anms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on April 14, 2010

Certiticate No: D1900V2-5d135_Apr16 Peged ol B
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N/A

DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerlund

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 3d135

Communication System: UID 0 - CW; Frequency: 1900 MHz
Medium parameters used: { = 1900 MHz: o = 1.37 S/m; & = 40; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS2 Configuration:

* Probe: EX3DV4 - SN7349; ConvF(8.2, 8.2, 8.2); Calibrated: 31.12.2015:

« Sensor-Surface: | 4mm (Mechanical Surface Detection)

» Electronics; DAE4 Sn601; Calibrared: 30,12.2015

* Phantom: Flat Phantom 5.0 (front); Type: QDUOOOPS0AA: Serial: 1001

» DASYS52528.8(1258); SEMCAD X 14,

6.10(7372)

Date: 25.04,2016

Dipole Calibration for Head Tissu¢/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=Smm, dz=5Smm

Reference Value = 106.8 V/m; Power Drift = -0

Peak SAR (extrupolated) = 16.8 Wikg
SAR(1 g) = 9.29 W/kg; SAR(10 g2) = 4.9 Wikg

00 dB

Muximum value of SAR (measured) = 14.2 Wikg

-3.80

-1.60

-11.40

-15.20

-19.00

0dB = 14.2 W/kg = 11.52 dBW/kg

Certificate No: D1900V2-50135_Aprié
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d135

Communication System: UID 0 - CW; Frequency: 1900 MHz
Medium parameters used: = 1900 MHz; 6 = 1.49 S/m; & = 52.9; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN7349; ConvF(8.03, 8.03, 8.03); Calibrated: 31.12.2015;

« Sensor-Surface: |.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated; 30.12.2015

« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

« DASYS5252.8.8(1258); SEMCAD X 14.6.1((7372)

Date: 25.04.2016

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0):

Measurement grid: dx=Smm, dy=5mm, dz=Smm
Reference Value = 102.9 Vim: Power Drift = 0.00 dB

Peak SAR (extrapolated) = 16.8 W/kg

SAR(1 g) = 9.6 W/kg: SAR(10 g) = 5.09 Wikg
Maximum value of SAR (measured) = 14.5 Wrkg

0dB = 145 W/kg = 11.61 dBW/kg

Cenificate No: D1800V2-5d135_Aprié
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Impedance Measurement Plot for Body TSL
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