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Object EX3DV4 - SN : 7522

Calibration Procedure(s) FF-Z11-004-01

Calibration Procedures for Dosimetric E-field Probes

Calibration date: April 01, 2020
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). 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%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, Certificate No.)  Scheduled Calibration
Power Meter NRP2 101919 18-Jun-19(CTTL, No.J19X05125) Jun-20
Power sensor NRP-Z91 101547 18-Jun-19(CTTL, No.J19X05125) Jun-20
Power sensor NRP-Z91 101548 18-Jun-19(CTTL, No.J19X05125) Jun-20
Reference 10dBAttenuator | 18N50W-10dB  10-Feb-20(CTTL, No.J20X00525) Feb-22
Reference 20dBAttenuator | 18N50W-20dB  10-Feb-20(CTTL, No.J20X00526) Feb-22
Reference Probe EX3DV4 | SN 7307 24-May-19(SPEAG, No.EX3-7307_May19/2)  May-20
DAE4 SN 1525 26-Aug-19(SPEAG, No.DAE4-1525_Aug19) Aug-20
Secondary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGenerator MG3700A | 6201052605 18-Jun-19(CTTL, No.J19X05127) Jun-20
Network Analyzer ES071C | MY46110673  10-Feb-20(CTTL, No.J20X00515) Feb-21

Name Function Signature

Calibrated by: Yu Zongying SAR Test Engineer /

Reviewed by: Lin Hao SAR Test Engineer : ;ﬂ’f _27%

Approved by: Qi Dianyuan SAR Project Leader N

Issued: April 03, 2020
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
AB,CD modulation dependent linearization parameters

Polarization ¢ & rotation around probe axis

Polarization 6 0 rotation around an axis that is in the plane normal to probe axis (at measurement center), i

0=0 is normal to probe axis

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

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"

Methods Applied and Interpretation of Parameters:

e NORMx,y,z: Assessed for E-field polarization 8=0 (f<900MHz in TEM-cell; > 1800MHz: waveguide).

NORMYx,y,z are only intermediate values, i.e., the uncertainties of NORMAx,y,z does not effect the

E* field uncertainty inside TSL (see below ConvF).

o NORM(f)x,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.

e DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media.

e PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics.

e Ax,yz Bxyz Cx\yz VRxyz:AB,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f<B00MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty 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+50MHz to+100MHz,

e Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat
phantom exposed by a patch antenna.

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

e Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7522

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc (k=2)
Norm(pV/(Vim)?)# 0.43 0.44 0.51 +10.0%
DCP(mV)® 99.1 99.3 102.4

Modulation Calibration Parameters
uID Communication A B Cc D VR UncE
System Name dB dBVuV dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 149.8 +2.7%
i 0.0 0.0 1.0 153.0
z 0.0 0.0 1.0 174.8

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%.

A The uncertainties of Norm X, Y, Z do not affect the E2-field uncertainty inside TSL (see Page 4).
8 Numerical linearization parameter: uncertainty not required.

E Uncertainly is determined using the max. deviation from linear response applying rectangular distribution

and is expressed for the square of the field value.
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7522

Calibration Parameter Determined in Head Tissue Simulating Media

Relativ c ivit th® | Unct.
f [MHz]° Perm;:w;yF °"‘:;,°:)Fy ConvF X | ConvF Y | ConvF Z | Alpha® D(';:’m) P
750 .9 0.89 992 | 992 | 992 | 040 | 075 | £121%
900 M5 0.97 940 | 940 | 940 | 043 | 195 | £121%
1750 40.1 1.37 821 | 821 821 | 022 | 1.08 | £121%
1900 40.0 1.40 796 | 795 | 795 | 021 | 122 | +121%
2300 39.6 1.67 763 | 753 | 7.53 | 044 | 081 | +121%
2450 39.2 1.80 746 | 745 | 745 | 048 | 079 | £12.1%
2600 39.0 1.96 704 | 704 | 704 | 059 | 072 | £12.1%
5200 36.0 4.66 520 | 620 | 520 | 045 | 1.75 | £13.3%
5300 36.9 4.76 496 | 496 | 496 | 045 | 175 | £13.3%
5600 355 5.07 455 | 4565 | 455 | 045 | 160 | £13.3%
5800 36.3 5.27 465 | 465 | 465 | 045 | 165 | £13.3%

€ Frequency validity above 300 MHz of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to + 110 MHz.

F At frequency below 3 GHz, the validity of tissue parameters (€ and @) can be relaxed to £+10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is
restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: +7.4% (k=2)
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Receiving Pattern (®), 6=0°

=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: +1.2% (k=2)
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Dynamic Range f(SARnhead)
(TEM cell, f = 900 MHz)

Input Signal[uV]
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
f=750 MHz,WGLS R9(H_convF) f=1750 MHz,WGLS R22(H_convF)
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* analytical * measured * analytical * measured
Deviation from Isotropy in Liquid
-1.0 -0.80 -0.60 -0.40 -020 00 0.20 040 0.60 0.80 1.0
Uncertainty of Spherical Isotropy Assessment: £3.2% (K=2)
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7522

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 31.2
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 10mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm
Certificate No:Z20-60085 Page 9 of 9
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APPENDIX D DIPOLE CALIBRATION CERTIFICATES

Calibration Laboratory of sy,

AN o S Schweizerischer Kalibrierdienst
Schmid & Partner % c Service suisse d'étalonnage
Engineering AG T T Servizio svizzere di taratura
i ; s . " .
Zoughausstrasse 43, 8004 Zurich, Switzerland "41;?\?\.5*‘ S Swiss Calibration Service
LT TR
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 BACL USA Certificate No: D750V3-1194_Jan20

ICALIBRATION CERTIFICATE

Object D750V3 - SN:1194

Calibration procedure(s) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: January 13, 2020

Thig calibration cerfificate 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%.

Calibration Equipment used (M&TE critical for calibration)

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

Power mater NAP SN: 104778 03-Apr-12 (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 (Mo. 217-02893) Apr-20

Reference 20 dB Altenuator SN: 5058 (20k) 04-Apr-18 (Mo. 217-02804) Apr-20

Type-N mismatch combination SN: 5047.2 / 06327 04-Apr-19 (Mo. 217-02895) Apr-20

Reference Probe EX3DV4 SN: 7349 31-Dec-19 (No. EX3-7349_Dec19) Dec-20

DAE4 SN: 601 27-Dec-18 (No. DAE4-601_Dec19) Dec-20

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

Power meter E44198 SN: GB39512475 30-Oct-14 (in house check Feb-19) In house check: Oct-20

Power sensor HP B481A SN: 537292783 07-Oct-15 (in house check Oct-18) In house check: Oct-20

Fower sensor HP 8481A SN: MY41082317 07-Oct-15 (in house check Oct-18) In house check: Oct-20

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

Network Analyzer Agilent EB35BA | SN: US41080477 31-Mar-14 (in house check Oct-19) In house check: Oct-20
MName Function Signatura

Calibrated by: Leif Klysner Laboratory Technician W %’
Approved by: Katja Pokovic Technical Manager %

Issued: January 14, 2020

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

Certificate No: D750V3-1194_Jan20 Page 10l 6
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Calibration Laboratory of

: S Schweizerischer Kalibrierdienst
Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland s 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 62208-2, "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 68 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.

s 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 [eed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid 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: D7503-1184_Jan20 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V52.10.3

Extrapolation Advanced Extrapolation

Phantom Medular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5mm

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 4286 % 0.88 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 Candition

SAR measured 250 mW input power 2.11 Wikg

SAR for nominal Head TSL parameters normalized to TW 8.55 Wika = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 250 mW input power 1.39 Wikg

SAR for nominal Head TSL parameters normalized to 1W 5.62 Wikg = 16.5 % (k=2)
Certificate No: D750V3-1194_Jan20 Page 3of 6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.7Q-27jQ
Return Loss -27.1dB
General Antenna Parameters and Design
| Electrical Delay (one direction) 1.030 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 amms, because they might bend or the soldered connections near the
feedpoint may be damaged.
Additional EUT Data
[ Manutactured by SPEAG

Certificate No: D750V3-1194_Jan20
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DASY5 Validation Report for Head TSL

Date: 13.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1194

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

Medium parameters used: f = 750 MHz; o = 0.88 S/m; &, = 42.8; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
»  Probe: EX3DV4 - SN7349: ConvF(10.07, 10.07, 10.07) @ 750 MHz; Calibrated: 31.12.2019
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
o Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

o DASYS5252.10.3(1513); SEMCAD X 14.6.13(7474)

Dipole Calibration for Head Tissue re-measure 13.01.2020/Pin=250 mW, d=15mm/Zoom
Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=3mm, dz=Smm

Reference Value = 59.56 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.16 W/kg

SAR(1 g) =2.11 W/kg; SAR(10 g) = 1.39 W/kg

Smallest distance from peaks to all points 3 dB below = 17 mm

Ratio of SAR at M2 to SAR at M1 = 66.8%

Maximum value of SAR (measured) = 2.78 W/kg

dB
0
-2.00
-4.00
-6.00
'M'&-.'_'.i = )
‘— cesiog ":?'U'?:'-"-LF# A
8.00 IR
-
-10.00
0 dB =2.78 W/kg = 4.44 dBW/kg
Certificate No: D750V3-1194_Jan20 Page 5 of 6
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Impedance Measurement Plot for Head TSL

File View Channel Sweep Calbration Trace Scale Marker System ‘Window Help
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Client BACL Certificate No:  Z20-80411

CALIBRATION CERTIFICATE

Diyject D1000V2Z - BN: 2dlr 8

Calibration Procadurs(s) FE-Z11-003-01
Calibration Procedunes for digole validation hits

Calteation dabe: Oclober 156, 2020

This calibration Certflicate documents the traceabdity to national standards, which reafize the physical units of
measurements(5l), The measurerments and the wncetaimies with conlidence probability are given on the fallowing
pages and ara part of the carlificata

All cafibrations have been conducted In he closed laboratory faclity, environment lemperalurelz2:3°C and
humidily<70%.

Calibration Equipment used (MATE crifical for calibration)

Prirnary Standards ne ~_ Cal DateCalibraled by, Centficale No)  Boheduled Calibration
Power Metar MRP2 106276 12-May-20 (CTTL, No. J20X02968) May-21
Powear sensor  NRPEA 101368 12-May-20 (CTTL, No.J20X02065) May-21
ReferenceProba EX30VE | BN 3817 30-Jan-20(5PEAG, No.EX3-3817 _Jan20) Jan-21
DAE4 SN T 10-Fab-20{CTTL-SPEAG Mo Z20-80017) Feb-21
_Secondary Standards in# Cal Diate Calibrabid by, Cartificate No.) Scheduled Calibrafion
Signal Generator EA438C | MY49071430  25-Feb-20 {CTTL, No.J20X00518) Feb-21
MebworkAralyzer ESOTIC | MY43110672  10-Feb-20 (CTTL, Mo, J20Ka0515) Feb-21

Rama Funiction Bignature
Calibrated by Zhao Jing SAR Tas! Enginaar ﬂ
Reviewad by: Lin Haa SAR Test Enginesr ‘rﬂF %
Approved by: Qi Diaryuan SAR Project Leader o

Issued: Oclober 22, 2020
Thig calibration cartificate shall not ba reproduced excepd in full wilhaut writhan approval of the labaoratory.
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ALIBRATION LABDRATORY
Aokl Mo Bl Xuoyuan osd. Haidian Disiviet, Beijisg, 108191, Chine
Tl +B6-10-62104633- 1070 Fac +86-10-62304633-2504
E-mudl; citkiichinmgl.com g v chinagil.en
lossary:
T&L tissue simulating liqued
ConvF sansitivity in TSL / NORMx v,z
WA nol applcabla or not measured

Calibration is Performad According to the Following Standards;

a) |[EEE Std 1528-2013, "|EEE Recommended Practice for Determining the Peak
Spatial-fveraged Specific Absorption Rate (SAR) in the Human Head fram Wiralass
Communications Devices: Measurement Technigues®, June 2013

b} IEC 62208-1, "Measurement procedure for assessment of specific absarpiion rate of human
expasure to radio frequancy fields from hand-hald and bady-mounted wireless
communication devices- Part 1: Davice uged nexl 1o the ear (Frequency range of 3000MHz o
BGHz)", July 2018

¢} IEC 62209-2, "Procedure to measure the Specific Abscrplien Rate (SAR) For wireless
comimunication devices used In close proximity to the human bady (frequency range of
S0MHz 1o 6GHz)", March 2010

d) KDBEESGEY, SAR Measurament Requirements for 100 MHz to & GHz

Additional Doecumentation:
e} DASY4/5 Syatem Handbook

Methods Applied and Intarpretation of Parameters:

+  Measwrement Conditions: Further details are avallable fram the Validation Repor af the end
of the cerificate. Al figures stated in the cerificate are valid at the fraquency indicatad.

s Antenna Paramelers with TSL: The dipola i mounted with the spacer o position ils fead
paint exacily below the center marking of the flat phantom section, with the arme ariented
paralle| o the body axis.

«  Feed Paint Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom, The impedance stated is transformed from the
measuremeant af the SMA connector ta the feed point, The Retum Loss ensures low
reflected power. Mo uncertainly requined,

=  Electrical Delay: One-way delay between the SMA connector and the antenna fead point.
Mo uncertalnty requirad.

*  SAR measured: 3AR measurad at the stated antenna input powear,

» SAR normalized: SAR as measuwred, normalized to an Inpul power of 1 W at the antenna
connecior,

= SAR for nominal TEL paramaters; The measured TSL parameters are used Lo caloulate the
nominal SAR result,

| The reporied uncerlainly of measurement is staled as the standard uncertainty of
Measurament multiplied by the coverage factor k=2, which for a nomal distribution
Corresponds to a coverage probability of appresimately 85%,

Centiflcase Mo: Z20-60411 Page 2 of &
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CALIBRATION LABORATORY
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Auddd: Mo.51 Xuzymon Road, Maldian Distig, Ieigng, 100191, Chim
liel: +R6- 1523032070 Fouws +36-10-62 1006332504
E-mail: etlbichinailcom Bt wrwvichinani g

Moasurement Conditions
DASY system configuration, ae fa as not given en page 1.
g VOV, B TR Bt e &

DASY Varsion DASYs2 V104
E{ipnlmn #Advancad Exlrapsafion .

;nll)m Tripha Fla.t Phanlim § 10

.I:Ihu.;-m- Dipele Center - TAL . 10 mm S| wilh Spacar

.Iﬂﬁll'l mnﬂulndrrtlnr; | s, ey, de = 8 mm

Frequency 1800 MHz £ 1 MHz

Hoad TSL paramotars
The Tollowing paramsines and caicidslaons were appled.
Tamparaturs Peamittlvity Conductivity

Nominal Head TSL parmatars 2o ;I.‘: -'I.-:.P.I:I 1 40 mlwaim
| Moasurad Hyaa TSL paramtors @20:03°C WILB% | 141 mhoim 6%
[I-m:d TSL bnmpumiurlc;nrrgndulnq test <0G . B

SAR result with Head TSL

SAR sveraged aver 1 cn’ (1 g) of Haad TSL Condition et}
SAR measured 280 mW inpul pawser 0.68 Wikg
SAR far nominal Hasd TSL parametors nammalized 1o 1W 0.3 Wikg £ 188 % (k)
BAR avaraged over 10 cai” (10 gl of Mead TAL Condiian
Sﬁﬂlﬂﬂalul‘ﬂﬂ' : - 250 W input powes 515 Wikg 7
mh; ;humhul Hewd TSL paramaless marialized o ;w 20.5 Wikg £ 18.7 % [ﬁ=-‘.',|_
Cerdificate Ma: Z20-6041 | Page 3 of o
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Add: Mo 81 Xueyuan Head, Heidian [atrict, Beifing, 100191, China
Ted: +805-10-6230 46332079 Froe #8062 3040332504
Benmall: etilidehinmil com bangettwwowchimiilen

Appendix (Additional assessments cutslde the scope of CNAS LOSTO)

Antenna Parameters with Head TSL

|
| |I'IIPCI:|EI"I[:E. transfonmad o fped point 47 403 32000
L Rebham Loss - 27 0d&

General Antenna Paramaeters and Dasign

Elactrical Dalay {one diraction) | 1.070 na _l'

After long tarm use wilth 100W radiated power, only @ slight warrdng of e dipole near Ihe fesdpoint can
B measured.

The dipsle s made of standard semirigid coaxlal cable. The center cantuslar of the feeding line is directly
connecied to the second arm of the dipala. The artenna is therekoe shor-circuted for DC-signals. Gn soma
of the dipoles, small end caps are added 1o the dipole 2rms In order to improva raching whan lasded
according bo the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change, The overall dipale langth is &lill according to the Standard.

Mo excessive forca muat be applied to the dipole arms, becauiss they might bend or the solderad
connaclions near the feedpoil may be damaged

Additional EUT Data

Msnul.-anluren [ g SPEAG

Centifbeate Mo: 220604 ]| Page & of &
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Audd: Mo 51 Xityenn Boud, Hakilsn Dissic, Uediing, 10091, Chinn
Tek: #1052 3040732075 Frus #E6-10-62 508 31-7 304
E-tmil: etibimchinatiLoain g o, chinaii | oy

IVASY S Validation Report for Hend 5L Dt 160, 15,2020
Test Laboratory: CTTL, Beijing, China
DUT: Mpole 1800 MHz; Type: NHNVE; Serial: DIS00VE - SN: 24018
Commumication Sysiem: LID 0, CW: Frequency: 1800 MHz: Duty Cycle: 11
Medium parameters used: £= 1800 MHz; 0 = 1,414 S/m; & = 40,26; o= 1000 kgim?
Phantom seetion: Center Section
DASYS Configumtion:

»  Frobe: EX3DV4 - SN36IT; ConwF(8.2, 8.2, 8.2) @ 1800 MHz: Calibisled:
J00-01-30

+  Sensor-Surfice! | Amm (Mechanical Surface Detection)

+  Dlectronica: DAE4 Sn771; Callbrated: 2020-02-10

= Phaotom: MFP_V5.1C (20deg probe tilt); Type: QD000 P51 Cx; Serial: 1062

+  DMeasurement SW: DASYS2, Version 52,10 (4); SEMCAD X Version 6,04
{7483

System Performance Checl/Zoam Sean (7x7x7) (TATxTWCube 0: Measurcinent grid:

dx=3mm, dy=5%mm, dz=5mm

Reference Yalue = 98.92 Vim: Power Drifl = -0,04 dB

Peak SAR (cxtrapolaied) = 18.7 Wik

SAR(L g) = 068 Wike; SARCLD ) = 5.15 Wikg

Smallest distance from peaks to all points 3 dB below = 9.8 mm
Ratio of SAR ar M2 to SAR st M| = 53.4%

Maximum value of SAR (measured) = 154 Wik

.94

-10.42

-13.89

Y
STET N

0 dB = 15,4 Wikg = 1188 dBWikg

Certificate Mo: Z20-60411 Fage 3 of 6
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Impedance Measuremant Plot for Head TSL

*1 51 Log wap 10.0087 el 0, 00508 TFi]

| *1 L. 8O0N0 Gax -FT. 580 di
'

I 511 Smtih (mewd Soale LS [Pl nal)

*1 L BOUDODO GHT &7, 000 0} -1, 0008 0 37, 600-r

I Ehwt 18 G TRI 300 1+
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RXM200929050-SA

Calibration Laboratory of

. QQ\\EI// [ Schweizerischer Kalibrierdienst
Schmid & Partner iE“ wﬁ c Service suisse d'étalonnage
Engineering AG '-:,/;—_“-.,\"x Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland AN S 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

Client BACL USA
|CALIBRATION CERTIFICATE

Certificate No: D1900V2-5d231_Jan20

Object D1900V2 - SN:5d231

QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration procedure(s)

Calibration date:

January 14, 2020

This ealibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
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 humidily < 70%.

Calibration Equipment used (M&TE critical for calibration)

Calibrated by:

Approved by:

Name
Claudio Leubler

Katja Pokovic

Function
Laboratory Technician

Technical Manager

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Power mater NRP SN: 104778 03-Apr-19 (No. 217-02892/02893) Apr-20

Power sensor NRP-Z91 SN: 103244 03-Apr-19 (No. 217-02832) Apr-20

Power sensor NRP-Z91 SN: 103245 03-Apr-19 (Mo, 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 31-Dec-18 (No. EX3-7349_Dec19) Dec-20

DAE4 SN: 601 27-Dec-19 (No. DAE4-601_Dec19) Dec-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 84814 SN: MY41092317 07-Oct-15 (in house check Oct-18) In house check: Oct-20
AF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-18) In house chack: Oct-20
MNetwork Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-19) In house check: Oct-20

£
ignature

|

e

Issued: January 15, 2020

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

Certificate No: D1900V2-5d231_Jan20 Page 1 of 6
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RXM200929050-SA

Calibration Laboratory of

Ry
Q\ L .h,/

: 3 \\C._‘-././ o, S Schweizerischer Kalibrierdienst
Schmid & Partner ilaE”mE ¢ Service suisse détalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ’l@f?:\';\\.‘\\‘ S Swiss Calibration Service
Ayl
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muiltilateral 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) |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, “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.

s 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.

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

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

o 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: D1900V2-5d231_Jan20 Page 2 of 6

SAR Test Report 23 0f 39




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RXM200929050-SA

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 Vv52,10.3
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0£0.2) °C 41.426% 1.39 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 9.96 Wikg
SAR for nominal Head TSL parameters normalized to 1W 40.3 Wikg % 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.19 W/kg
SAR for nominal Head TSL parameters normalized to 1W 20.9 W/kg = 16.5 % (k=2)
Certificate No: D1900V2-5d231_Jan20 Page 30f 6
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RXM200929050-SA

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.5Q+43jQ
Return Loss -26.9dB

General Antenna Parameters and Design

| Electrical Delay (one direction) I 1.200 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

l Manufactured by SPEAG

Certificate No: D1900V2-5d231_Jan20 Page 4 of 6
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RXM200929050-SA

DASYS5 Validation Report for Head TSL

Date: 14.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d231

Communication System: UID ) - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.39 S/m; & = 41.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
s« Probe: EX3DV4 - SN7349; ConvF(8.6, 8.6, 8.6) @ 1900 MHz; Calibrated: 31.12.2019
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 27.12.2019

e Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

DASY52 52.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 110.0 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 18.7 W/kg

SAR(1 g) = 9.96 W/kg; SAR(10 g) = 5.19 W/kg

Smallest distance from peaks to all points 3 dB below = 9.8 mm

Ratio of SAR at M2 to SAR at M1 =53.9%

Maximum value of SAR (measured) = 15.6 W/kg

dB

-4.00
-8.00
-12.00
-16.00
-20.00

0dB =15.6 W/kg=11.93 dBW/kg

Certificate No: D1900V2-5d231_Jan20 Page 5 of 6
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RXM200929050-SA

Impedance Measurement Plot for Head TSL

Flle View Channel Sweep Calibration Trace Scale Marker System Window Help

363.71 pH
1.900000 GHz

4.3420 O
45103 mU
G6.989 °

ChiAvg= 20

Chi: Stant 1.70000 GHz =~ — Stop 2.10000 GHz
000 [HESH > 1 1.900000 GHz  -2§.916 dB
5.00
0.00
s.00
R e — i L
L1500 —=—— —
-20.00
25.00
k30,00
35,00
L4000 ChlAvg= 20

Chi: Start 1.70000 GH2 —— Stop 2.10000 GHz
Status CH1: 511 C*1-Port Avg=20 Delay LCL

Certificate No: D1900V2-5d231_Jan20 Page 6of 6
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Adkl: Wi 51 Xiiaysesn Bivel, Hoiel i Dietricl, Beifing, 100131, Chian 5, -"‘,‘_-'—'\"'\ v CALIBRATION
Tel: +BEIATIMEILATE Fa: +H6-I0-62 018312984 ot e CNAS L0570
E-muik: citb@chinattl com hitipaitv chinal zn

Client BACL Cortificate No: 22060412
CALIBRATION CERTIFICATE

Ohject D2450Y2 - BN 751

Calibration Procedurals) FE-Z14-003-04

Calibration Procedures far dipoks validalion kits

Calibration dale: Ocbober 13, 2020

This calitwation Certificale documents the traceabilty to nabicnal standards, which realizs the physical un@is of
maasuramants(5l). The measurements and the uncartainties with confidence probability are given on the following
pages and ane part of the cerlificate.

All calibrations have b=en condected In the closed laboralory facility: emdronment temperatrszisac and
humidity=70%.

Calibration Equiprent used (METE critical for calbration)

“Primary Slandards o Cal Dato(Calibrated by, Certificats No.)  Scheduled Calibration
Fower Meter MRFZ2 108278 12-May-20 (CTTL, No.J20X02565) May-21
Power sensor  NRP&A 1041369 12-Neay-20 (CTTL, Mo, J20X02965) hay-21
ReferenceProbe EX30V4 | BN 3617 30-Jan-20(FPEAG No EX3-3617_Janz0) Jan-Z1
DAES SN 771 10-Feb-20[CTTL-SPEAG, Mo.220-60017) Fab-21
Secondary Standards o # Cal Date{Calibrated by, Cerlifcate No.) Soheduled Calibration
Signal Generalor E4436C | MY4D071430  26-Feb-20 (CTTL, No.J20X00518) Feb-21
MetworkAnalyzer ESOTIC | MY46110673  10-Fab-20 (CTTL, Mo.J20X00515) Feb-21

Narne Funclion Bignature
Calinwmteot Dy Zhao Jing AR Test Engineer
Reviewed by! Lin Hao SAR Test Enginesr - "rﬁFé{;
Approved by: Qi Dianyuan SAR Project Leadar R

Issued: Octobar 22, 2020
This calibraticn cerlificate shall nol b reproducad except in full withoul wriltes agpproval of the laboratory.

Certificaty Mo: 220-604 12 Page 1| of 4
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m In Coflabaratian with =

CALMIRATION LABORATORY
Al Win 58 X veem Hoad, Hnidion Distect, Beijng, 10019, Chian
Tel: +EG-10-52 304633207 o +B6-10-62304631-2504
Eamail: cotbidehinatiLosm hittp:fvrow.chinaitl cn
Clossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL f NORMx, vz
A net applicable or not measured

Calibration is Performed According to the Following Standards:

8} [EEE Std 1528-2013, "IEEE Recommended Practice for Datermining the Peak
Spatial-fveraged Specific Absomption Rate (SAR) in the Human Head fram Wireless
Communications Devices: Measurement Technigues®, June 2013

b} IEC 622081, "Measurement procedure for assessment of specific absorpfion rate of human
exposure to radio frequency fields from hand-held and body-mounted wiraless
communication devices- Parl 1: Device used next lo the ear {Frequency range of 300MHz o
6GHz)", July 2016

o} IEC 822092, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used In close proximity to 1he human body (frequency range of
JOMHz to BGHE)", March 2010

d) KDB865664, SAR Measurement Requiremants for 100 MHz to 8 GHz

Additional Documentation;
e) DASY 45 Systemn Handbook

Mathods Applied and Interpretation of Parameters:

»  Measurement Condilions: Further details are avallable from the Validalion Report at the end
af the certificate, All figures stated in the ceriificate are valid at the fraquency indicated.

o Antenna Paramaters with TSL: The dipals ks mounted with the spacer to position its feed
point exactly below the centar marking of the flat phantom section, with the arms arented
parallel 1o the body axis,

« Feed Point Impedance and Returm Loss. These paramelers are measured with the dipole
positioned under the liguid filted phantom. The impedance stated is transformad from the
meazurement at the SMA conneclor to the feed point. The Relurn Loss ensures low
reflected power. No uncartainty requirad,

» Electrcsl Delay: One-way delay batween the SMA connector and the anlenna faed point,
Mo uncertainty required.

o SAR measured: SAR measured at the stated antenna input power,

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

»  SAR for nominal T5L parameters: The measzured TSL parameters are usad to calculate the
nominal SAR result,

The reported uncerainly of measurement |s staled as the standard uncertainty of
Measurement multipfied by the coverage factor k=2, which for a8 nomal distributian
Comesponds to a coverage probability of approximatety 95%,

Cenifieats Mo: £20-61 12 Fage 2 of &
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Measurement Conditions
DASY systom confliguralion, as far as nol ghen o page 1.
DASY Version DASYSZ Va2 104
Extrapolation Advanced Exlrapalaticn il
Phantom Triple Flal Phanlom 5.1C
Distance BIDN?HM -EL A 10 mm = with Spacsr
£oorm Scan Resolution o, dy, iz = § mm .
Fraquency 2450 MHz £ 1 MHz

Head TSL parameters
The foflowing parametars and calculations were apglisd

Temparature Parmittivity 1 Condustivity
Hominal Hoad TEL poasametars 220" 392 100 Mool
Enumd Hand TSL parameters ({#F20r02)C . 3028 %H 1 m' rnmfm 8%
| Haad TSL temperature change dumg;u <1_|E_ =

SAR resuit with Head TSL

BAR avaraged over 1 e’ (1 E!.*"- Haasl TSL Canclifian |

SAR measured 250 miW input pewer 13.3 Wikg

SAR Tor neninal Head TSL paramelers normalized o 1% 530 Wikg £ 10.8 % (k=3

SAR avaragail aver 10 ;ﬂ' {10 g} of Head TSL . Conditien T )]

SAR maasuned 250 miY input plgmnar 6.12 Wikg ;I

SRR for namingl Head TSL parameiars mrmn‘lm:jlm 1w 1-1.41.I'|I'|'hg.i 18T % [k=2)
Certificnes Mo; £20-60412 Page 3 of &
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In Colabantion with
P77 s p e a g
W CALRRATION LABORATORY
Adkt Mo 3| Bueguan Boad, Hodins Dissicy, Beijing, 100091, Ching

Tul: +86- - 621080333070 Face: +RE-10-RFI BT 52504
E-mssl ell s chinnial.com Dbt e chdarm | gni

Appendix (Additional assessments outslde the scope of CNAS LOST0)

Antenna Parameters with Head TSL

impadanca, ransiormed io faed poinl S3.60 400 i j

Retum Loss - 26,700
L} -

General Antenna Parameters and Design

| Elerirical Daloy jone direolion) 1.022 ns |'

After long 1erm use with 100W radiated power, anly a slight warming of the dipsie near tha feedpoint can
b measurad,

The dipale is made of siandard semirnigid coaxial cabla, The center conductar of the foading line is directly
connectid 1o the sacond amm of the dipole. The antenna is therefone shor-circultes for DC-signals. On some
af the dipoles, small end caps are added to the dipole arms in ardar to Improve maidching whean keadaed
aucording o ihe posilion as expiained in the “Measuramant Condilions" paragraph. The SAR dsta are nal
affacted by this change. Tha overall dipale langlh s sSll according to the Standard,

Mo excessive foroa must be appliod fo the dipole arms, bacause thay might berd or the soldared
conneclions near the feadpoint may be daragad.

Additional EUT Data

fi1]

Manufactured by SPEAG

Certificate No; Z20-60412 Page 4 of 6
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\..-v CALIBRATION LABDRATORY
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Tel: #Bé: 10-6FI08633-2879 Fas: + R 0-42 5{ME3-2504
E-mik aiilia chinsmi com bttt chinplzn
DASYS Valldution Report for Head TSL Date: 1013 2020

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450VE; Serial: D2450V2 - SN: 751
Communication System: UTD 0, CW; Frequency: 2450 MHz: Dty Cyele: |11
Medium parameters used: £= 2450 MHz; o = 1809 Sim; & = 39.02; p = 1000 kpfm?
Phantoan section: Center Section

DASYS Configuration:

«  Probe: EX3DV4 - SNIGIT, ConvF(7.65, 7.65, 7.65) (w2450 MHz; Calibrated:
2020-00-30

+ Sensor-Surfice: | 4mm (Mechanical Surface Detection)

+«  Electronics: DAES 80771 Calibeated: 2020-02-10

+  Phantom: MFP_V3.1C (2ideg probe il Type: QD ()} P31 Cx; Serdal: 1062

»  Measunament SW: DASYSZ, Varsion 52,10 (#); SEMCAD X Version 146,14
(7483}

Dipole Calibration/Zoon Sean (TaTxT) (TeTxT1Cube 0: Mensuremenl grid: dx=5mm,
dy=5mm, de=5mm

Reference Value = 107,1 Vfm; Power Drift = -0.04 J5

Peak SAR {exteapalated) = 28.1 Wiky

SAR(1 g) = 133 Wilkg; SARD g} = 6.12 Wikg

Smallest distance from peaks (o all points 3 dB helow = 9 un

Ratio of SAR a1 M2 10 SAR at M1 = 47.6%

Maximuim valie of SAR (mensured) = 22,7 Wikg

8 = - =
i}

13,32

1176

2220

0.dB = 22.7 Wikg = 13.56 dBW/kg

Certificnte Mo: Z20-64412 Poge 5 of 6
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Impedance Measurement Plot for Head TSL

Ly Wy L0, Oodey’ Bal 0, Go0ae [FL]

sl 24000000 anz -T1. 850 dF

a. oo
1
4ba ~ P
LY ~
L ._ .."
" ' ~1F 2 &
I S0 sEluh (Redx) dcale d.dotu [Fl peT]

1AM G 3L WP O 4L UMT 8 FRL TSl

R PLEE_T T
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2 A T
Callbl.'atlﬂn Laboralory of c:\“l;_z//"?r; S Schweizerischer Kalibrierdienst
Schmid & Partner i‘m c Service suisse d'étalonnage
Engineering AG z /F-:‘“ < Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 2 f/;":"\\\“? S swiss Calibration Service
ol
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 BACL Certificate No: D2600V2-1162_0Oct19

CALIBRATION CERTIFICATE

Object D2600V2 - SN:1162

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

Calibration date: October 02, 2019

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (3.
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%.

Calibration Equipment used (M&TE critical for calibration)

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

Power meter NRP SN: 104778 03-Apr-18 (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. 217-02804) Apr-20

Type-N mismatch combination SN: 5047.2 / 068327 04-Apr-19 (No. 217-02895) Apr-20

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

DAE4 SN: 601 30-Apr-18 (No. DAE4-601_Apr19) Apr-20

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

Power meter E44198 SN: GB39512475 30-Oct-14 (in house check Feb-19) In house check: Oct-20

Power sensor HP B481A SN: UsS37202783 07-Oct-15 (in house check Oct-18) In house check: Oct-20

Power sensor HP 84814 SM: MY41092317 07-Oct-15 (in house check Oct-18) In house check: Oct-20

RF generator R&S SMT-08 SN: 100872 15-Jun-15 (in house check Oct-18) In house check: Oct-20

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

Calibrated by: Leif Klysner Laboratory Technician W %’
Approved by: Katja Pokovic Technical Manager m

Issued: October 2, 2019

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

Certificate No: D2600V2-1162_0ct19 Page 10of 6
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Calibration Laboratory of sy,

' Sos §  Schweizerischer Kalibrierdienst
Schmid & Partner i-iEE“\:—‘_—%’HEE c Service suisse d'étalonnage
Engineering AG o3 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ! ;f;:\‘\\‘\? S Swiss Calibration Service
Sl
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.

o 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: D2600V2-1162_0ct19 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not g

iven on page 1.

DASY Version DASY5 v52.10.2

Extrapolation Adwvanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2600 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

MNominal Head TSL parameters 220°C 39.0 1.96 mho/m

Measured Head TSL parameters (22.0£0.2)°C 373+6% 2.03 mho/m £ 6 %

Head TSL temperature change during test <05°C e e
SAR result with Head TSL

SAR averaged over 1 cm?® (1 g) of Head TSL Condition

SAR measured 250 mW input power 14.2 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

55.4 Wikg * 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.31 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.9 Wikg * 16.5 % (k=2)

Certificate No: D2600V2-1162_Oct19
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4740-79jQ
Return Loss -21.4dB
General Antenna Parameters and Design
| Electrical Delay (one direction) 1.146 ns

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

Certificate No: D2600V2-1162_0ct19
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DASY5 Validation Report for Head TSL

Date: 02.10.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1162

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: = 2600 MHz; ¢ = 2.03 S/m; & = 37.3; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2011)

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7.69, 7.69, 7.69) @ 2600 MHz; Calibrated: 29.05.2019
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 30.04.2019
= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASY52 52.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 118.6 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 29.0 W/kg

SAR(I g) = 14.2 W/kg; SAR(10 g) = 6.31 W/kg

Maximum value of SAR (measured) = 24.0 W/kg

-4.80
-9.60
-14.40

-19.20

-24.00

0dB =24.0 W/kg=13.80 dBW/kg

Certificate No: D2600V2-1162_0ct19 Page 5 of 6
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Impedance Measurement Plot for Head TSL

Eile View Channel Sweep Calbration Trace Scale Marker System ‘Window Help
2.600000 GHz

Chidwg= 20
Chi: Start 2.40000 GHz =~ ——

, 2600000 GHz
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-7.9178 Q2
B85.311 muU
-103.58 ¢
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|1IJ.DD ] > 1

5.00
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Ha.00

=10.00 —t—

L15.00 e

R2000 it
=

H25.00

b-30 00

3500
Lo 00 Ch 1 Awg= |20

Chi: Start 2.40000 GHz = =—

Stop 2.20000 GHz

Status CH1: B11 | C*1-Part Avg=20 Delay
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