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Uncertainty of Axial Isotropy Assessmant: £ 0.5% (k=2)
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Dynamic Range f(E-field)
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Uncertainty of Linearity Assesament: * 0.6% (k=2)
Gl Mo, EF3-=2000_May20 Moge 8 of 29

ECoperg it Al nghts resened B CTTL Page 42 of 60



CAICT

No.121260271-SEMO1

EFI0NE — SM:4060

z
a

May 25, 2030

Deviation from Isotropy in Air
Error (&, 8), f= 900 MHz

Uncertainty of Spherical Isotropy Assesament: = 2.6% (k=2)
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ANNEX E DIPOLE CALIBRATION CERTIFICATE
Dipole 835 MHz

Calibration Laboratory of
Schmid & Parinar

Engineering AG
oughaussirasse 43, 8004 Zurich, Switour|and

Schiwalzerischar Kallbriordionsi
Sevice suinsl dalalonnage
Servizio snzzend di lanalurs
Swiss Calibration Serace

Aocredited by fhe Swiss Accreditation Sondon |SAS) Accreditaiion Mo SCS 0108
Tha Swiss Accradiaion Sarvies is ane of the sgnatories 1o the EA
Mulidnlessl Agrasment Tor the recognition of calibration cestfificales

crent  CTTL-BJ (Auden) Canificat Mo- CDB35V3-1023_Aug20
Dbject CDE3EVE - SN: 1023

Caibratinn procecking §) ; m”f‘ =5, : . ...

Caibmalics dole Mﬂt“m 2020

Thia caibeatini ceriificstn documents e iracsabiily 1o refionail standands, which reallza the pogsical units ol messusamants (515
The: measuremenis-and S onooraintes w6 oonlidance probabilly @ given on e lkwing pages and s pait of (s oetifcils

AR calirions have Dedn candlcied in tha dosed lnbomitory nciity: envimonment iemponmstum (32 2 357G and hamidity < 7%

Calioradon Equipmant used [METE crlical hor easbeation)

Primary Standems L1, S Cal Das {Carfficsle do) Scherduied Calioraton

Pireves meler HRF S 10arTE O-Aprg0 (Mo, #7401 000M3101) Ape-Ft

Power sersor MRP-281 5N 103244 C-ARr-20 {ha, 21705000 g2y

Power serscr NAP-251 SN 103245 1-Apr-20 [No. 21 T-03701| Apral

Risharninca 20 08 Atlaniuasdal | B BHBASY |30 3P0 (Mo 2170300} Age-dd

Type-h mismaioh combiradon | She S108EE  oBaRT 3-Phar-20 Mo 2V T-03104) Age-29

Probe EF30VE BN 4013 F1-Dac-18 (ko EFF-4013_Decig) Dec-20

OaEs | S e 27-Deeec- 10 (Mo, DAES-TH1 Do) Dec-20
l Bucurary Bardard |iD " Cinnck Dass (in housa) R - a_.lugljtl:_-dﬂl-m.*

Powsasr wiarlar Agist) 44108 oM GR42a20 191 09-Cei-08 |in house check 017} i i me check Ogl-20
| Proivief siEenacd HP* Edd 124 k- US3d@A142 O Jan- 10 (0 house chedk Ock-1T) 1 hise check D930
| Prwessr sermcy P B, 5N USITIONNTT D00 i houss check Del-17) I hisuss check: Del-20
| RF germrator RAS SMT-08 SN BATEIRNG A0-Jar-18 (0 houss check Jar-19) In heuse chock: Get-30

Retwors Analyzer Agiient ERASER | BN LISA0E04TT F1-Mar-14 in house check Ocl-18) ™ housn check: Ogl-20

Marrs Funcham Sigratura

Calibraind by, Ll e Labaratry Technican W .
Appriuad by s Pakoic: Tachnicst a nagr ﬁ’,;:g;_

|smued Aupgosd 18, 2020

Ceitiliale My COEAFYI-1023 Auwgo Peig Tl 3
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i ing AG g Servisiosvizzero di tarstura
Irughmessirasss 43 B0 Zurich. Switzerinnd Swiss Calibration Service

Accrncmnd by T Swies, Accredtmion Ganace (545 Aceraditation Mo SCS 0108
Tha Swina Accreiaiion Service o i of IFe sgnatoriss 1o tha EA
Sty s Agreeman fod the recognition of cekbrston censcses

References

i1 ANSI-CE3.19-2011
Amenican Nationasl Standard, Methods of Measurement of Compaltiblily balween Wireless Communications
Devices and Hearing Aids

Methods Applied and Interpritation of Parameters:

= Coordinale System y-xs s In ihe direction of tha dipole arma, z-axis (8 from The basis of the antenna
(mounted on the table) lowards is feed paint betwean tha two dipola amms, x-axis i normal io ihe olher axes,
In coincidence with he standards (1), the measuremant planes (probe sensar center) are selected to be ata
Gestance of 15 mm above the lop meta! edge of the dipole arms.

= Measursment Conditions: Further details are available fram the hardoopios al tha end of the certificate. Al
figures staled in the certificate are valid st the frequency ndicaled. The Torward power 1o the dipole connacior
i sef with & calibrated power meter connected and monitorad with an ausillary power mster connected to o
directional coupler. Whille the dipole under lest s conpecied, the Torward pawer is adjusied 1o the same level

* Anfenng Positioning: The dipole is mounied on & HAC Test Arch phantom using the maiching dipole
positioner with the arm: harizontal and the feading cabde coming from the floor, The measurements are
performed in a shisldec! room with absorbers around the setup to reduce the reflections.

It is verified before the mounting of the dipole under the Test Arch phantom. that its arms are perfectly in a
fine. I & installed on the HAC dipole positioner with iis arms paraliel below the dielectnic reference wire and
able to move elastically in vertical direction without changing its relalive position to the top center of the Test
Arch phantom. The verlcal datance 16 the proba (s adjusted after dipole miounting with a DASYS Surface
Check job. Belore the measurement, the distance batween phantom surlace and probe tp is verilied. The
proper measurement distance is selected by choosing tha matching section of (he HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the malching grid reference paint {1
of the probe)) considerning the probe sensor offsel. The vertical distance 1o the probe s essential for the
BOCUTACY

= Fesd Poind impedsnce and Return Loss: These parameders are measuhed using & Vector Network Analyzer,
The impedance is specified al the SMA connecior of the dipale. The influsnce of reflections was. sliminating by
agplying the averagng funclion while maving the dipola in the ai, al leas| 70cm away from any cbslacies

& E-feid distribution: E faild ks measursd in the x-y-plane with an isatropie E-field prabe with 100 mW forwerd
mthmkﬂmhmﬂlmulmlﬂ. Ihe scam ares s 20mm wide, ils lenglh excesds the
cipole arm length (180 or 20mm). The sensor center is 15 mm (in ) above the metal iop of the dipole arms.
Tweo 30 maxima are avallable near fhe end of the dipole arms. Assuming the dipoks arms ane perfectly in one
line, the average of these two maxima (in subgrid 2 and subgrid 8} is determined to compensate for any non-
parafieity to the measurement plana a5 well 35 the sansor displacement The E-fiald value slalad as
calibvabon value represents the maximum of the mterpolated 30-E-fiald. in the plane above the dipals surace.

The reported uncertainty of measurement is stated as the siandard uncertainty of measuremant multiplied by the
coverage factor k=2, which for @ normal distribution correspands 1o a coverage probability of approximately 85%

Cenificato No: CDBISYI-1023_Aug20 Pape 2ol 5
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Measurement Conditions
DASY system configurstion, as far as nol gven on page 1
DASY Version DASYS V52.10.4
Phantom HAL Test Arch
Distance Dipole Top - Probs Center 16 mm
Scan resolution dx.dy = § mm
Frequeancy B35 MHz = 1 MHz
Input power drift < (.05 dB

Maximum Field values at 835 MHz

E-fiold 15 mm above dipole surface conditian Interpolated maximum
Maximiuim measured aboe high end 100 mW InpLil power 107.7 Vim = 40 84 dBVim
Maximum measurad above low end 100 mWW Inpuit power 107.3 Vim = 40.81 dBVim
Averaged manmum above arm 100 mi¥ input power 107.5Vim £ 12.8 % (k=2

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters
Frequency Return Loss Impadance
BO0 MHz 17.1d@ 4134-0.5[0
B35 MHz 24.9 g8 BB+ 820
BB0 MHz 18.5a8 62001 - 1150
800 MHz 16,548 B 2= 1530
045 MHz 25.4 dB 46201+ 350

3.2 Antenna Design and Handling

The calibration dipole has B syrmetnc geomelry with a buli-n two stub maiching network, which leads 1o the
enhanted bandwadih

The dipoks & bullt of standard semiigid coaxial cable. The internal maiching line |s open ended. The antenna is
therelone opan for DC signals.

Da not apply force 1o dipole arms; 2s they are liable to bend. The soldered connections near (ha feedpaint may be
damaged Afler excessive mechanical siress of overheating, check the impedanne charaoteristics to ensure that (he
internal matching network is nol alfected.

Afer long leem use with A0W mdisted power, only & sligh! warming of the diptle near the fesdpoint can be mesaured.

Cortificato Mo: COB2SVA-1023_Aup20 Page 3 of 5
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Impedance Measurement Plot
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DASYS E-field Result
Dt 18,08, 20240
Test Laboratory: SPEAG Lah?
DUT: HAC-Dipaste K35 Mile: Type: CDEASVY; Sevlal; CDEIFV - N7 1023
Lomesunication Sysem: LD 0 - CW ; Freguency: K35 MH:
Medium parsmeters wsed: 0 =0 S'm, ¢, = | p= 0 kg'm®

Plusntom secton RF Section
Measaremen! Standard: DASYS (IEFETEC/ANST C83.19-2011)

DASY 52 Configuraiion

Probe: EFIDVY - SNAD13; Convi(1, 1, 1) @ 835 MH1; Callbrated; 31,12 2019
Senor-Surface (Fin Surlace)

EBectromics: DAFL SaT81; Calibrated: 77.12.2018

Phantom HAC Test Arch with AMCC; Type: 50 HAC PO1 BA: Serlal- 1070
DASYSZ 52.10.8{1527]); SEMCAD X 14.6.14{ 748

Dipade E-Fleld measwrement @ 13SMH2E-Scun - $35MIr d= | SmmiTlearing Ald Campatibsiiity Tesy (13010
nberpolated prad: du=-0 5000 mm, dy=0 5000 mm
Device Reference Poiar: 4, 0, <63 mm
Reffiorence Vialue = | 28.0 Vime Power Drift = -0.02 dB
Applied MIF = 000 4B
RF andio imterference level = 4064 BV /m
Emission categery: M1
BAIF scaled [-lield

Grid | M3  |Gricl 2 M2 Grid 3 M3
40,19 dBV/m (40,68 dBV/m |40.62 dBY,/m
Geid & 4 Grid 5 M4 Grid & Ma
35.3 dBV/m |35.62 dBV/m |35.6 dBV/m
Grid 7 M3 Grd B M3 Geid G M3
40,33 dBv/m |40.61 dBV/m |40.55 dAV/m

-31.92

-a2.68

-T1.684

Dad = J07.7 ¥im = 20.64 dBY/m

Certificals Mo COBISVI- 1021 Aug? Page 5 of
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Dipole 1880 MHz

Calibration Laboratory of ol SatviveleamaE G
Schmid & Partner &{" : g Service suisse détalonnage
Enginearing AG e ] Serzin svirrernodl i
Zeughausstrasse 43, 8004 Zurich, Switzeriand ‘E@? S giwiss Callbration Service
Arrraditnd by I Swiss Accreditaton Senica [SAZ) Accraditation No: SCS 0108

Thia Bwiss Accredilalion Service is one of the signatories {o ihe EA
Musltilateral Agreament for the recognition of callbration certificalss

Calbiraton procedunsls)

Calbranan date:

This caltiratan cesteats documands: tha traceabelly fo nagonal stardands, which realize S prysical units of messuremands {51

Thia Maasirements dnd e wncedainties with confidence probahility ane gven on Fe ioliwing pages and are part of ihe cerificals,

All calibrations have besn condicied i e Bassd shoratony Bciiity, anvinnment lemperature (22 £ 317C ard humidiy < 70%

Catbraban Equipmen used (MATE witcal for calibragon)

Prmary Standards D & Cal Date (Carlificse Mo Schadulad Calibmation

Power metar NRP 58 104778 01-Apr20 (No. 217-0310003104) Apr21

Power sensor NRP-IH SHE 103244 -Apr-F0 (No. 217-03100) At 21

Powar sensor MAP-101 SN 101245 Of-Ape-20 {Ng. Z17-03101) Apr.2s

Rulerance 20 d5 Altehustar 35 BHBIRS (k) 31-Mar-20 (Mo, 217-03108) Ape-21

Type-M mismasch combination SN ATLOERC 06IZT  31-Mar-20 (No. 247031043 Ape-21

Prote EF30NVG 54 4013 31-Dae-18 (No. EF34(13_Dac1d) Dac-23

DHE4 BN a8 27-Dac-19 (No. DAE4-TE1 Degia) Dhai-23

Secatdary Stardards o# Chocs Date {in nousa) Scheduled Check

Powar matar Agllent 44108 B GRaZa018Y 08-0ci-08 in house cheok Oo-17) in houss check: Ocl-20

Powsr senace HP E4S124 5M; LES384R5102 05-tan-10 {in howsa chick ©st-47) 19 house check: Det-20

Power sensos HP G4824 5h: LS 3T29558T 08-0ict-08 (i house chack Oct-17) I hislssE chveck) Oat-20

RF genenalor RAS SMT-06 aM; B37EI3N05 10-Jar-13 {in housa check Jan-18) In hess cheds: Ocl-20

Patwork Aralyzes Aglens EBISER | 5N USA108MTT 31-Mar14 {in hosisa chack Oct-18) In house chiscs; Oct20
Hame Functian Signature

Calibrated by: il Klyarasr ey

IEsismd: August 18, 2050

Ths calibration centificate shall notbe eproduseds except n full wilbaut witlen approvet af the labatasary,

Carfificate Mo CO1880VA-101B_Aug20 Pege tof5
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Calibration Laboratory of e

. i et §  Schwaizarischar Kalibrinrdienst
Schmid & Pariner o 1 C Service sulsse d'italonmage
Engineering AG Tt g Servirio svizzero di taratura
Zeughmrssirasse 43, 3004 Zurich, Switzeriand ‘{,vﬁ\f Swiss Callbration Sarvice
iy |y
Accraciled by Ihe Swiss Accrediation Service (SAS) Accreditation Ne.: SCS 0108

Whe Swiss Accre ditatien Sarvice ks ome of the signatories 1o the EA
PFdultilateral Agreement for the recogition of calibration cerificates

References

[11  ANSI-CB3.18-2011

American Mational Standard, Methods of Measurement of Compatibility betwean Wireless Communications
Devices and Hearing Aids.

Meathods Applied and Interpretation of Parameters:

» Coordinate System: y-axis s in the direction of the dipole arms, z-axis is from ihe bases of the antenna
imounted on the table] lowards is fead paint batween the two dipole arms. x-axis s normal to the oiher axes.
In coincidence with the standards [1], the measurement planes {probe sensor center) are seiectad to be sta
tistance of 15 mm above the top metal edge of the dipole arms.

*  Msaswrement Covditions: Further desalls are available from the hardcopies at the end of he certificate. All
figures siated in the cerfificate are vaiid at the frequency indicated. The forsard pawer to the dipole connsctor
I& set with & callbrated power meter conrected and monitared with an auxiliary powes meter connected 1o a
drectional coupler. While the dipole under tesl & connecied, the forward power is adjusted to the same leval,

* Antenng Positioning: The dipole is mounted on & HACG Test Arch phantom using the malching dipole
positioner with the arms hosizartal and the feeding cable coming from the floar, The measuraments are
performed in @ shielded room with absorbers around the setup to reduce the reflections,

It is verified before the mounting of the dipale under the Test Arch phantom, that its arms are perfectly ina
line. It is mstalled on the HAC dipole positioner wilh its arms parallel below the dislecitic reference wira and
able to move elastically in vertical direction without changing its refative position 1o the top center of the Test
Arch phantom. The verfica! distance to the probe is adjusted after dipole mounting with a DASYS Surface
Check job. Before the measurement, the distance batwasn phantem surface and probe bip is verifled. The
proper measurament distance is selected by choosing the matching section of the HAC Test Arch phamtam
with the proper device reference point {upper surface of the dipole) and the matching grid reference point (lip
of the probe) considering the probe sensor offast. The vertical distance o the probe is essential for tha
aceuracy.

= Feed Poinl Impedance and Return Loss: These parameters are measured using a Vector Metwork Analyzer,
The impadance s specified at the SMA connector of the dipale. The influence of reflections was sliminating by
applying the averaiging function while moving the dipale in the air. at l=ast T0em away from any obstaclas

s E-field distribution: E figld is measured in tha x-y-plgne with an isotrope: E-field probe with 100 mW forward
power to the antenna feed paint. In accardance with [1], the scan ares s 20mm wide, its lengih excesads the
dipole arm length {180 or 30mm]. The sensor center s 15 mm {in z) above the metal top of the dipole ams.
Two 30 maxima are availzble near the end of the dipale a@fms. Assuming the dipole arms are perfectly in one
ling, the average of these two maxima (in subgrid 2 and subgrid 8) is defermined to compensate far any non-
paralieiity to the measwement plane a5 well as the sencor displacement. The E-field value stated as
calibration valus represanis the maximum of the interpalated 30-E-figtd, in lhe plane above the dipole surface.

Thet reported uncertainty of measurament is stated as the standard uncerlainty of measurament multiplied by the
coverage factor k=2, which for a norma| distribution cormespands 10 8 coverape probability of approximately 95%

Canificate No: COIBBO0VI-T014_Aug20 Page 2 of 5
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Measurement Conditions

DASY gysiem configuration, as far as not given on page 1

CAICT

No.I21Z260271-SEMO1

DASY Version DASYH VEZ.10.4
Phantom HALC Tes Anch
Distance Dipole Top - Probe Center 15 mm
Scan resolution dx, dy = & mm
Frequency 1880 MHz = 1 MHz
Input powar drift <005 dB
Maximum Field values at 1880 MHz
E-field 15 mm above dipole surface candilian Interpolated maximum

Maximum measured above high end

100 mW input power

47.8 Vim =38 87 dBVIm

Maximum measwred above low end

100 mW inpui power

B7.1 Wim = 38 B0 dBV'm

Averaged maximum above arm

100 mW input power

B7.4 Vim+ 128 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

I

Fraquancy Return Loss Impedance

1730 MHz Zr8dB 54200+ 050
1880 MHz 224d8 RAGEr+ 650
1900 MHz 22dd8e 56.2 €1+ 4.5 02
1850 MHZ 31.8d8 B2.G0+04j0
2000 MHz 12.7 dB 4TG0 +08[0

3.2 Antenna Design and Handling

The calibration dipole has & symmetric geomelry with 8 bulll-in twi stub matching network, which leads (o tha

enhanced bandwidth.

The dipols is bullt of standard semirigic coaxial cable. The intarnal matching ling is open ended, The anfenna s

therefore opan for DC signals.

Dl not appfy farce 1o dipole arms, as they are lable to bend, The soldered connections near the feedpaint may be
damaged. After excessive mechanical stress or overheating. chack the impedance characteristics to ensura that he

imtemal matching network s nol affected.

After long term use with 40W radisiad power, only & slabl warming of the dipole near the feedpoint can be measured.

Cerificate Mo: CO1EA0VI-1018_Aug2D
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Impedance Measurement Plot
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DASYS E-field Result

Date: 18.08.2020

Tiest Laboratory: SPEAG Lab2
DUT: HAC Dipole 1880 Mile; Type: CIMESOVI; Serinl: CDIRROVI - 5N: 1018

Communcatson Sywem: V1D 0 - CW  Froguency: 1880 MHz
Medivm paametens wsed- 8 = 05m, &= L. p=0kg'm”
Phantom section: BF Section

Messurement Staadscd: DASYS (IEEETEC/ANS] CA3.192011)

DASY S} Configuratisn

= Prabs EF30V3 - $84013; ConwFll, 1, 1) @ 1BB0 MHy: Callbrated: 31.12.2019
- Seniod-Sumace . (Fix Surface)

m  Electronecs: DAES SaTEL: Calibrated; 27.12 20158

»  Phantom HAC Test Arch with AMCL; Type: S0 HAC PO} BA; Serlal: 1070

= DASYS2 52 10.8{1527); SEMCAD X 14,6 148(7483)

Mpals E-Ficld messurement @ |BS80MHLE-Sean - IRBOM e d=15mm/Hearlng Ald Compatibility Test (41018 Lxl):
Imerpolated prad- du=0_%000 mm, (dy=0.5000 mm

Desvace Reforence Pom: 0, O, -5, immm

Reforenoe Valse = 1564 Vim: Power Dirift = 0.00 4B

Appiaed MIF ~ 000 gH

RF andio imterference level - 18 87 dBV 'm

Emision category: M1

MIF wcaled E-Tield

Grid 1 M2 Grid 3 M2 |Grid 3 M2
18.55 dBV/m | JE.E7 dBY/m [38.82 dBV/m
Grid 4 M2 ||Grid 5 M2 Grid & M2
35.96 48V /m |36.14 dBV/m |36.00 4BV m
Grid T M1 Grid | M2 Grid @ M2
20.55 dBV/m | 38,8 dV/m |38.7 d0V/m

.94

-8

-3.75

0@ = B7.78 Vjm = 387 dBv/m

Corificais No: COTBBOVA-1018_Auga0 Page 5 of &
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Dipole 2600 MHz

CAICT
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ECogsig it Al rghts resened By CTTL

Calibration Laboratory of A Schwaizerischer Kalitsrierdienst

Schmid & Partner \"‘\:'{t g Sarvice sulsse d'étalonnage
Englneering AG Sorvizss avizzero di taratura

mmh-gmmmmmummw %' m 3 Swiss Calibration Sorvice

Accratited by the Bwiss Accrediltian Bendce (SAS)
The Swiss Accroditation Service is one of the signateries o the EA
Muiltilateral Agroamant for the recognition af calibration cortificstes

St RN W e

Acoreditation Mo SCS 0108

Calibration dats:

This calibration mﬂﬂmﬂmmmrm&wummm.mmuumm uniifs af masasurernts (515
The imsasumaments and the uncanainkas with mmwnmmmwlmim pages ard are par of the cerificste.

Adl ealibrations have been conducted in tha closed labarabary facilty: emironment iemparalne (22 £ 30 and Ty < 0%

Caibration Equipment used (MATE snitical for calibeatarn)

Primary Siandadds Io# Cadl Datg (Certificain Mo, ) Scheduled Calitatian
Power maler NER 5N 104778 D1-Apr-20 Mo, 217-03 100031013 Apr1

Prower ssnsar NAP-Z3Y SM; 100244 O-Apr-20 (No, 217-03100) Apr-21

Powar sersar NRP-281 LR T E O eApe-B (No 217-00101) Apr-21

Fsleinine 30 U8 Allsmmin SN BT (20K} I1-Mar-20 (No. 24705108 Apr-21

Tyne-h mismatch comination Sh ST00E /D632T  31-ManR0 (No. 297-00104) Ape-21

Pirabe EF300G S 40713 31-00c-15 [No. EF3-4013_Oeeto) Dwe-2i

DHAEY SN T8 21Dec-19 (Mo, DAE4-T81_Deelg) Dee-20

Earondary Stendards 38 Cneck Dale {in howse) Schaguled Chack
Povwnr miter Aglant 44105 Sil GE42a20181 29-Oct-09 (in housa check 0o-17) In hause check: Oct-20
Mowenr senar HP E44124 SN LIS EEERTUR O5-Jan-18 {in howsa check 0o 7y I howse chiok: ©ct-20
Powar sensor HP B4874 EX. US3T2ESR0T 08-0e3-04 (in house chess Oeg17) In houwss ched Oat-20
AF generalor RAS SMT-06 SN EITEIN008 10-Jei- 19 {in house ehask Jan-18) I howse cheds Oo-20
Metesrk Analyzer Agient ESI5BA | SN LIS4108D477 F1-Mar-14 [ houss shesk Oce-19) In house chick: Cer20
Calibaied oy

Apgrosac by

Issinaa: Avgiee! 18, 2020

Thes cafibralion carificate snall oad ba reproduced excopt in ful wishout witten sgpecval of the laboralary,
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MLMMH {;_'_}3**,% § Schweirerischer Kalibnardienst
Schmid & Pariner . : C Service susse detalonnage
Engineering AG Z 3 g Servizlo svizzer o taratuea
Zeughsusstrasse 43, 8004 Purich, Switsertand ﬁﬁ*ﬁf Swiia Calibration Service
Accromae by e Seems Aotedtaton Serves (BAS) Accreditation Mo SCS 0108

T Barns Accredeiarion Sarviod in one of Ui signalones io the EA
mmwummuumm

References

i

ANSI-CE3 19-2011
American National Standard, Methods of Measuremani of Compatibifity batwean Wireless Communications
Devices and Hearing Aids

Mathods Applied and Interpretation of Parameters:

Coordwnate System' y-ixis is in the direction of the dipole arms. z-axis is from the basis of (he antenna
(Wmmmlmnmmmmnmmmm arms, x-axis s normal lo the other axes,
In coincigence with the standards [1), the messuwement planes (probe sensor center) are selectod to be at &
csstance of 15 mm above the top metal edge of the dipole arms.

Messzrement Conditions: Further detalls are avaiable from the hardooples at the end of ihe certificate. AN
figures slated in the cerificate are valid al thi frequency indicated. The forward pawer 1o the dipole connector
i st with @ calibrated power meter connected and monidored with an fuxiliary power maler conneched o @
deectional coupler. While the dipole under tes! |8 connected, the forward powar (s adjusted to the same el

Anfenna Posilioning Tlnndupueu.rrmmmuHACTmMmmmlnmwngmumuwmﬂlm
positioner wilh the arms horizontal and the feeding cable coming from the floor, The measurements are
mhaﬁmummnmmamundmmnmmﬂuumamﬂwliw
HhmﬂdmahlmnwdmmmMMTmmMMum.mthmpaﬁamyhl
line. It s installed on the HAC dipuilpuliiumfwmlﬂlm-pﬂmﬂﬂbdmmudralmtﬂcrdmmm
abie to move elastically in vertical direction without changing its relative position to the top center of tha Tes!
Arch phantom mmm-mlummhuh-drumdammuuhmwmmnwlmlnﬁﬁu Surface
Check job. Belore the measurement, he distance betwes phantom surlsce and peobe tip s verilied. The
proper measurement distance is selected by choasing the maiching section of the HAC Taest Arch phantom
with the proper device reference point (upper surface of the dipofe) and the matching grid refersnce paint (lip
of the probe) considering the probe sensor offset. The vertical distance 1o the probe is sssentis for the
accuracy.

Feed Point Impadance and Relurn Loss These parsmeters are measured Lsing & Viector Network Anatyzer
The impedance & specified at the SMA connector of tha dipole. The Influence of reflections was aliminating by
applyng the averaging function while moving the dipale in the air, at isast 70cm away from any obstacles.

E-field disiribution: E fwid is messured in the x-y-plana with an Isoiropic E-field probs with 100 mW forward
power fo (he antenna feed pont In accordance with [1], the scan arsa is 20mm wide, its length exceeds ihe
dipole arm length (180 o B0mm). The sensor center & 15 mm (in ) above the metal fop of tha dipole arms
Two 30 maxima ane avatable near the end of the dipole arms. Assuming the dipole arms sre perfectly in ana
fine, the sverage of these two maxima (in subgrid 2 and subgrid 8) is determined to compansate for any non-
parafielty to the measurement plane 38 well as the sensor displacement. The E-field value stated a5
calibrabon value represents Lhe maximum of the interpolated 30-E-fiald, in tha plane above the dipale surface

mwmrdmmhiwnmmﬂnﬂuncmmyﬂmmmmm-ﬂmwplhﬁwm
coverage facior k=2, which fior a normal distribution comesponds 1o a coverage probability of approximately 95%.
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Measurement Conditions
DASY systemn configuration, s far 85 nol givan on page 1,
DASY Version DASYS V62108
Phantom HAC Test Arch
Distance Dipole Top - Probe Center 15 mm
Scan resolution di. dy = & mm
Frequency 2800 MHz £ 1 MHz2
Input power drift < .05 dB

Maximum Field values at 2600 MHz

E-field 15 mm above dipole surlace candiion Interpolated maximum
Mazimum messured above high end 100 mW Input power £4.0 Wim = 38.48 dBVim
Maximum maasured above low end 100 mW Inpul power 83 8 \Vim = 38 46 dB\m
Averaged manmum abowe arm 100 mW input poveer £3.9 Vim £ 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters
Frequency Returmn Loss Impedance
2450 MHz 2iBda din+1.50
2550 MMz 22048 TS+ 410
2600 MHz 20.8 dB BRA )-8 0
2650 MHr 19.3 dB 55.043-102400
2750 MHz 167 dB 41310-1230

12 Antenna Design and Handling

The calibration dipole has & symmetric geometry with & buiit-in twe stub msiching netwark, which leads fo the
enhanted bandwiih

The dipoie is bult of standard semingid coaxial cable. The intermal matching line is open snded. The antenna s
theredore open for DC signats.

Do not apply force to dipole arms, as they are labie to bend. The soidered conneclions naar the feedpoint may be
damaged. Afler sxoessive mechanical stress or gverheating, check the impedance characterstics to ensure that the
Tl maiching network i nol affected.

At long berm use with 40W radialed power, only & slighl warming of 1he dipole near (he lesdpoint can be messured

Ceriificain No- CO2B00V3-1017_Aug20 Page 3of &
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Impedance Measurement Plot

fitap 1, B0 Qg

Oh 0 Aage 20
LR T R —

.

= v 30 — et Arug=20) Dckay L
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DASYS E-field Result

Tent Laboratory: SPEAG Lah?
BUT: HAC Dipale 2600 Milz: Type: CD2600VS: Serial: CDHIS00V . SNy 1T

Commumcanos System: UID O - OW ; Froguency: 2800 MHz
Medium paamctens used o0 =0 Sm, &= |, p - 0 keim®
Phamom sectom RF Section

Measuremen: Swandard: DASYS (IEEEAEC/ANS] Ca31,19-3011)

DASY L2 Configurstion

Probe: EFI0VE - SNS013; ConvF{l, 1, 1) @ 2600 MHE: Calibrated: 31.12.2018
Semior-Surface: |Fis Serface)

Electronics; DAEA Sn781; Calibrated: 27.12.2019

Fhantom: HAC Test Arch with AMCC: Type: 5D HAC PO1 BA: Serial- 1070
DASYSX 52 10.8{1527]; SEMCAD X 14 B.14[Ta83)

- & 8 @

CAICT

No.121260271-SEMO1

Dt 18,08 2020

Digade E-Field measuremont @ 1006 E-Sean - 26000z d=1Smm/Hearing Ald Compatibiliny Test (41a181xi):

Interpolated grad: dv-0 S000 g, dyv=0_ %000 i
Device Relicrence Poimt: 0, 0, -6.3 mm
Reference Value = 65.44 Vim; Power Drifi = 0,01 dB
Appbed MIF = (.00 48
RF sulsy mierferemce kel = 3545 dAV m
Emivsion category: Y2
MAIF scaled [-fiald

Grid 1 M2 Grid 2 M2 Grid 3 M2
38,23 diBV/m |38.48 dBv/m [38.41 div/m

GrdamMl  |GridSM2  [Grid & M2
37.58 dBV/m |37.78 dBV/m |37.71 dBV/m

Grid 7 M2 Grd 8 M2 |Grid 9 M2
BE.27 dBV/m 18,46 dBV/m | 38,35 dBv/m

0'd8 = 8395 Vm = J0.48 dBY/m

Certificatn Mo COGB00VI-1017_Awz20 Page 5ol §
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ANNEX F Accreditation Certificate

United States Department of Commerce
National Institute of Standards and Technuiogy

NVIAD &=

Certificate of Accreditation to ISO/IEC 17025:2017

..'n.'

.-I,IIII

NVLAP LAB CODE: 6iM118-0

Telecommunication Technology Labs, CAICT
Beijing
China

i=s socredited by the Natonal Veluntary Laboratory Accraditation Frogram for speciffic sendoes,
listed on the Scope of Accreditation, for

Electromagnetic Compatibility & Telecommunications

This labovatory is accredited in accordance with the recognized infemational Standard ISONEC 17G25:2017
This accredifation demanstrates fechnica! competence for a defined scope and the operatian of @ leboratory gually
management System frafer ta jolnt IZ0-/LAC-IAF Commumgue dated Janpary 2008)

Py

f':' f\* :ut'ij'l\i .::" __ I_‘ll-'lr'l"“'d.h-f'

20200529 theowph 207 1-08-30 = f.,
Ettsotvs Dates ‘*I- }7 Far tha Nahona! Wolunis Labomiiey Soomaishon Program
Frargm o
Pare G890 60
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The photos of HAC test are presented in the additional document:

Appendix to test report No.121260271-SEMO01 /02
The photos of HAC test
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