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Client BACL Certificate No: Z20-60085
CALIBRATION CERTIFICAT

Objact EX3DV4 - SN : 7522

Calibration Procedure(s) FF-£11-004-01

Calibration Procedures for Deslmetric E-fiald Probes

Calibration date: April 01, 2020

This calibration Certificale documents the Iraceability 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 cerificate.

All calibrations have been conducted In the closed laboratory facilily: environmenl temperature(2z2+43)c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date(Calibrated by, Cerfificate No.) _ Scheduled Calibration
Power Meter NRP2 101919 18-Jun-19(CTTL, No.J19X05125) Jun-20
Power sensor  NRP-201 | 101547 18-Jun-18(CTTL, No.J19X05125) Jun-20
Power sensor NRP-Z81 | 101548 18-Jun-18(CTTL, No.J19X05125) Jun-20
Reference 10dBAttenuator | 18NS0W-10dB  10-Feb-20(CTTL, No.J20X00525) Feb-22
Reference 20dBAttenuator | 18NSOW-20dB  10-Feb-20(CTTL, No.J20X00526) Feb-22
Reference Probe  EX3DV4 | SN 7307 24-May-19(SPEAG, No.EX3-7307_May18/2)  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  1B-Jun-18(CTTL, No.J18X05127) Jun-20
Network Analyzer ESO71C | MY46110873  10-Feb-20{CTTL, No.J20X00515) Feb21
Mame Function Signature
Calibrated by Yu Zongying SAR Test Engineer /
Reviewed by: Lin Hao SAR Test Engineer 1[]{’ s
Approued by: Qi Dianyuan SAR Project Leader AT

Issued: April 03, 2020
This calibration certificate shall not be reproduced except in full without written approval of tha laboratory.
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ200529002-SA
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CALIBRATION LABORATORY

Add: No S| Xueywan Road, Haidion District, Deijing. 100191, China
Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504

E=mail: eitlim@chinati].com Hap:iwww.chingitl.en
Glossary:
TSL tissue simulating liquid
NORMx.y.z sensitivity in free space
ComvF sansitivity in TSL / NORMx, vz
pcep diode compression point
CF crest factor (1/duly_cycle) of the RF signal
ABCD maodulation dependent linearization parameters

Polarization @ @ rotation around probe axis
Paolarization 8 8 rotation around an axis that is in the plane normal to probe axis (at measurament center), i

Conl

=0 is normal to proba axis
nector 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 Absorplion Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techniques®, June 2013

b) IEC 62208-1, "Measuremenl procedure for the assessment of Specific Absorption Rate (SAR) from
hand-held and body-mounted devices usad next to the ear (frequency range of 300 MHz to 6 GHz)",
July 2016

¢} IEC 82209-2, "Procedure to delermine the Specific Absorption Rate (SAR) for wireless communication
devices used in close proximily 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"

Met

hods Applied and Interpretation of Parameters:
NORMzx,y. 2 Assessed for E-field polarization 8=0 (f<800MHz in TEM-cell, {>1800MHz: waveguide).
MNORMx.y.z are only intermadiate values, i.e., the uncertainties of NORMyx,y,z does not effect the

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

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

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

PAR: PAR is the Peak to Average Ratio thal is not calibrated but determined based on the signal
characteristics,

Ax .z, Bx,yz; Cx,y,2;VRx ¥ z:A,B,C are numerical inearization 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 expreszed in RMS voltage across the diode.

ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-fisld (or Temperature
Transfer Standard for fs800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >B00MHz. 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 softwara to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMy,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.

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

Sensor Offsel: The sensor offset cormesponds to the offset of virlual measurement center from the
probe tip (en probe axis). No tolerance required.

Caonnector 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

Senso Sensor Y Sensor Z Une (k=2)
Norm({pViVim))* 0.43 0.44 0.51 £10.0%
DCP(mV)°* 99.1 99.3 102.4

Modulation Calibration Parameters
uiD Gommunication A B c D VR Unc*®
System Name dB dBpV dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 149.8 +2.7%
¥ 0.0 0.0 1.0 153.0
s 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).
% Mumerical linearization parameter; uncertainty not required.

E Uncertainly is determined using the max. devialion 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

e}

f [MHz)® eriﬁ:,:ﬁ m"':;f:;“’ ConvF X | ConvF ¥ | ConvF Z | Alpha® ”;:‘n'; :—':-:;

750 41.9 0.89 9.92 9.92 992 | 040 | 075 | £121% |
900 415 0.97 940 | 040 | 940 | 043 | 195 | £1214%
17850 40,1 1.37 8.21 8.21 821 | 022 | 1.08 | +124%
1900 40,0 1.40 7.96 7.96 795 | 021 | 122 | +124%
2300 396 1.67 763 | 763 | 753 | 044 | 081 |+121%
2450 302 1.80 7.18 7.16 746 | 048 | 079 | +121%
2600 39.0 1.98 704 | 704 | 704 | 089 | 072 | +121%
5200 36.0 4.66 5.20 5,20 620 | 045 | 176 | £13.3%
5300 5.9 476 4.96 496 | 496 | 046 | 175 | £13.3%
6600 355 5.07 4.56 465 | 456 | 045 | 1.60 | £13.3%
5800 36.3 5.27 466 | 466 465 | 046 | 166 | £13.3%

© Frequency validity above 300 MHz of +100MHz only appBes for DASY vd.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncerlainty at calibralion 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 Al frequency below 3 GHz, the validity of lissue parameters (¢ and o) can be relaxed lo £10% if liquid compensation
formula s applied to measured SAR values. Al frequencies above 3 GHz, the validity of lissue parameters (£ and o) is
restricted to +5%. The unceriainty iz the RSS of the ConvF uncertainly for indicated target lissue paramelars.

© AlphatDepth are delermined during calibration. SPEAG warranis that the remaining deviation due to the boundary
aeffect after compensalion is always less than £ 1% for frequencies below 3 GHz and below £ 2% for the frequencies
batwean 3-6 GHz at any distance larger than hall the probe lip 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 (®), 8=0°

=600 MHz, TEM

f=1800 MHz, R22
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Uncertainty of Axial Isofropy Assessment: +1.2% (k=2)
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Dynamic Range f(SARnead)

(TEM cell, f = 900 MHz)

1’

Uncertainty of Linearity Assessment: £0.9% (k=2)
Certificate No:Z20-60085 Page 7 of 9

SAR Evaluation Report

7 of 37




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ200529002-SA

" In Collsboration with
@ s peag
CALIBRATION LARORATORY

Add: No.51 Xucyasn Rosd, Haidian Districs, Beijing, 100191, China
Tel: #86-10-62304633-2512 Fax: +86-10-62 3046332504
E-mail: atliehinanlcom gt chipsalon

Conversion Factor Assessment
f=750 MHz,WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)
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Deviation from Isotropy in Liquid
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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 ‘
-{:u_l;nantar Angle (%) - a 3.z
Mmhaniulamca Detection Mode - enabled
Eptinal Surface Detection Mode disable
hFrnha Overall Length - - 33Tmm
:nba Body Diameter | 1;m1_
Tip Length - - i 10mm
Tip Diameter B i 2.5mm
-Preba Tip to Sensor X callh_r_aﬁon Point ‘hrlm_
Probe Tip to Sensor Y—Cnllhrntinn Point 1rnm_
:r;ha Tip to Sensor Z Calihm;i-_un Point 1mm
Lﬂnnmnmu_n'm Pflfmure;l_nnt Distance from Surface 1.4mm J

Centificate No:Z20-060085
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ200529002-SA

APPENDIX D DIPOLE CALIBRATION CERTIFICATES

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

BACL USA

Client

"
S

N
IAME

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

Accreditation No.: SCS 0108

Certificate No: D750V3-1194_Jan20

ICALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

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

January 13, 2020

Calibration Equipment used (M&TE critical for calibration)

D750V3 - SN:1194

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%.

RF generator R&S SMT-06
Metwork Analyzer Agilent EB358A

Calibrated by:

Approved by:

SN: 100972
SN: USA41080477

Name

Leif Klysner

Katja Pokovic

15-Jun-15 (in house check Oct-18)
31-Mar-14 (in house check Oct-19)

Function
Laboratory Technician

Technical Manager

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

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Power meter NAP SM: 104778 03-Apr-12 (No. 217-02892/02893) Apr-20

Power sensor NRP-Z31 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 Altenuator SM: 5058 (20k) 04-Apr-19 (No. 217-02854) Apr-20

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

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

DAE4 SN: 601 27-Dec-19 (No. DAE4-601_Dec19) Dec-20

Secondary Standards D # Check Date (in house) Scheduled Check
Power meter E4419B8 SN: GB39512475 30-Oc¢t-14 (in house check Feb-19) In house check: Oct-20
Power sensor HP 84814 SM: US37292783 07-Oct-15 (in house check Oct-18) In house check: Oct-20
Fower sensor HF 84B1A SM: MY41082317 07-0ct-15 (in house check Oct-18) In house check: Oct-20

In house check: Oct-20
In house check: Oct-20

-
A

Issued: January 14, 2020

Certificate No: D750V3-1194_Jan20
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ200529002-SA

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zpughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

c Servizio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signateries to the EA
Muitilateral 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 Technigues”, 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.

» 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 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 FElectrical 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 895%.

Certificate No: D750V3-1194_Jan20 Page 2 of 6
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ200529002-SA

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

DASY Version DASY5 V52.10.3

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 750 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 41.9 0.89 mho/m

Measured Head TSL parameters (22.0+0.2)°C 428+6% 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 Condition

SAR measured 250 mW input power 2.11 Wikg

SAR for nominal Head TSL parameters normalized to 1W 8.55 W/kg = 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 30f 6
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ200529002-SA

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

Impedance, transformed to feed point 53.7Q-27iQ
Return Loss -27.1dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.030 ns —l

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: D750V3-1194_Jan20 Page 4 of 6
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ200529002-SA

DASY5 Validation Report for Head TSL

Date: 13.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750W3 - SN:1194

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

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

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

DASY 52 Configuration;
e 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
¢ Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

« DASY5252.10.3(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 (: Measurement grid: dx=5mm, dy=3mm, dz=5mm

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

-2.00
-4.00
-6.00

-10.00

0 dB =2.78 W/kg = 4.44 dBW/kg

Certificate No: D750V3-1184_Jan20 Page 5 of 6
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ200529002-SA

Impedance Measurement Plot for Head TSL

Elle View Channel Sweep Calbration Trace Scale Marker System ‘Window Help
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ200529002-SA
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Add: No 51 Xueyuan Road, Haidian District, Beijing, 100191, China "’.r //:-\\ v CALIBRATION

Tel: +86-10-62304633-2079  Fax: +86-10-62304633-2504 4,,:“| Ja CNAS L0570
E-mail: crtl@chinattl.com http:/fwww.chinatl.cn
Client BACL Certificate No:  217-97191
CALIBRATION CERTIFICATE
Object D1800V2 - SN: 24018

Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: October 11, 2017
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 ID# Cal Date(Calibrated by, Certificate No ) Scheduled Calibration
Power Meter NRP2 102196 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Power sensor NRP-Z91 | 100596 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Reference Probe EX3DV4 | SN 3845 13-Jan-17(CTTL-SPEAG No.Z16-97251) Jan-18
DAE4 SN 1331 19-Jan-17(CTTL-SPEAG No.Z17-97015) Jan-18
Secondary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-17 (CTTL. No.J4 TX00286) Jan-18
Network Analyzer ES071C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18
Name Function Signature
Calibrated by: Zhao Jing SAR [Test Engineer ; gfi &

Reviewed by: Lin Hao SAR Test Engineer -~ ‘fﬁ’i% R

Approved by: Qi Dianyuan SAR Project Leader ga?%_,

Issued: October 14, 2017
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
ConvF sensitivity in TSL/ NORMx,y.z
MN/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 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

c) IEC 62208-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d} KDBBE65664, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
e} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the 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 ame oriented
parallel to the body axis.

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

s FElectrical 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.

s 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: Z17-9719] Page 2 of &
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Measurement Conditions

Fax: +B6-10-62304633-2504
heip:ifwwacchinanl cn

DASY system configuration, as far as nol given on pags 1

DASY Version | DASYS2 52,10.0.1446 '
Extrapolation | Advanced Extrapolation
Phantom Triple Flal Phaniom 5.1C
Distance Dipole Conter - TSL R 10 mm with Spacer
| Zoom Scan Resolution dx. dy, dz = 5 mm
Enqmney 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations ware applied
Temparature Permittivity Conductivity
Hominal Head TSL parameters 20°C 400 1.40 mho/m
Measured Head TSL paramoters {(220£02)°C 40.7T£6% 1.39 mho/m £ 6 %
Head TSL temperature change during test <10°C e =
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head T5L Condition
SAR measured 280 mW input power 9.55mw /g
SAR for nominal Head TSL parameters normalized to 1W 38.5 mW /g £ 18.8 % (k=2)
SAR averaged over 10 ¢m’ {10 g) of Head TSL Condition _
SAR measured 250 mW input power 502 mWig
SAR for nominal Head TSL parameters normalized to 1W 20.2 mW Ig £ 18.7 % (k=2)
Body TSL parameters
The following parameters and calculations were applied
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 20°C 53.3 1,52 mhoim
Measured Body TSL parameters (22002 °C 5286 % 1.54 mho/m + 8 %
| Body TSL temperature change during test 1.0°C l' — |
SAR result with Body TSL
SAR averaged over 1_cm’ (1 g) of Body TSL Condition |
SAR measured 250 mW input power 982 mWig
SAR for nominal Body TSL parametars normalized to 1W 39.3 mW Ig £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Candition
SAR measured 250 mW input power 524 mWig
SAR for nominal Body TSL parameters normalized to 1W 20.8 mW Ig = 18.7 % (k=2)
Certificate No: Z17-97191 Page 30f8
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

[
Impedance, transformed to feed point 47.00)- 1.82j0

| S—

[ Return Loss - 28 9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4360 1.690
Return Loss - 23.048

General Antenna Parameters and Design

| Electrical Dalay (one direction) 131ns

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-circulted 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 nat
affected by this change. The averall dipole length is till 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

Manutactured by SPEAG

Certificate No: Z17-97191 Page 4 of &
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DASYS Validation Report for Head TSL Date: 10.10.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 24018
Communication System: UID 0, CW; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1800 MHz; o = 1.392 S/m: er = 40.69: p = (000 kg/m3
Phantom section: Left Section
Measurement Standard: DASY 5 (IEEE/TEC/ANSI C63.19-2007)
DASY S Configuration:

= Probe: EX3DV4 - SN3B46; ConvF(8.16,8.16.8.16); Calibrated: 1/13/2017:

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

« Electronics: DAE4 8n1331; Calibrated: 1/19/2017

» Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

+ Mcasurement SW: DASY 52, Version 52.10 (D); SEMCAD X Version 14.6.10
(7417)

System Performance Check/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=3mm, dz==5mm

Reference Value = 95.46 Vim; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 17.8 W/kg

SAR(] g) = 9.55 W/kg; SAR(10 g) = 5.02 W/kg

Maximum value of SAR (measured) = 14.8 Wikg

-3.40

-6.79

-10.19

-13.58

-16.38

0dB =148 Wikg=11.70 dBW/kg

Certificate No: Z17-97191 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 10.11.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN; 2d018
Communication System: UID 0, CW: Frequency: 1800 MHz; Duty Cycle: 1:1
Medium parameters used: = 1800 MHz; o = 1.542 S/m; er = 52.79; p = 1000 kg/m3
Phantom section: Center Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

»  Probe: EX3DV4 - SN3846; ConvF(7.9,7.0,7.9); Calibrated: 1/13/2017:

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

« Electronics: DALE4 Snl1331; Calibrated: 1/19/2017

+ Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/]

+  Measurement SW: DASYS2, Version 52,10 (0); SEMCAD X Version 14.6.10
(7417)

System Performance Cheek/Zoom Scan (Tx7x7) (Tx7x7)/Cube 0: Measurement grid:
dx=3mm, dy=5mm, dz=5mm

Reference Value = 89.12 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 18,1 Wikg

SAR(1 g) = 9.92 Wikg; SAR(10 g) = 5,24 W/kg

Maximum value of SAR (measured) = 15.2 Wikg

-3.39
-6.77
1016
-13.54

16.93 |

0 dB =152 W/kg = 11.82 dBW/kg

Certificate No: Z17-97191 Page Tof 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of 3 "g}f}'—*pi g Schweizerischer Kallbriordionst
Schmid & Partner S o Service suisse dduionnage
Enginearing AG ey Bervizio svizzers di taratura
Zeughaussiragse 43, 5004 Turich, Switzeriand .:";;};}": S swiss Colibration Bervice
Accreditad by the Swiss Acoroditifion Sorvicn (SAS) Accreditation He.: SCS 0108

Thi Swiss Accreditntion Service Is one of the signatories to the EA
Multilateral Agresmant for the recognition of calibration conificates

ciiet  BACL USA Cartificato Ho: D1900V2-5d231_Jan20
CALIBRATION CERTIFICATE

Obapect CH900V2 - SN:50231

Cakbratian procadurals) QA CAL-05.v11

Galibration Procedure for SAR Validation Sources betwaen 0.7-3 GHz

Caliration date: Januany 14, 2020

This callbration cerificabe documants the imesnkbility to natiorml stendaers, which mealize e plrysioal il of moasuemenns (51
The measwements and tha unceraintiss with confidenca probabilily are given an the faliowing pages and am part of the cedlificaie
Al calibrmtions have bean conducted In the dinsed lnhomatory Bty ersmmmen) bemperabee (22 = 370 and hamiddy < /%,

Calibration Couipmant ussd (MATE ertical for calinrtion)

Primary Standands 0 # Cal Dade (Cerificnte Mo} Scheiuled Calibralian

Pawed mister NRP SM: 104778 Od-Age-19 (Mo, 2170205202093 Apr-20

Powor sensar MAP-751 S 103244 03-Ape-18 (Mo, 217-02882) Apr-20

Power sensar NAP-Z01 SN 103245 03-Ape-19 (Mo, 217-028603) Apr-20

Rederance 20 d& Attenuatar She: 5058 (20%) Od-Ape-19 (Mo, 217-02394) Apr-20

Type-M mismalch combinaban Sp 5042 1 DEERT Cebehp 18 (NG, 21 7-02885) Apr-20

Rederance Probe FXAMVE BH: 7348 N-Dec-19 (Na. EX3-T348_Decid) Dec-20

DAC4 B 601 27-Dec-19 (Mo, DAE4-501_Dec1f) Dio-20

Sooondary Slandards 1D n C!‘Iglgk Dabe fin housa) Sehadulad Check

Powar matar Ca4198 &N GB3I0512475 30-Cct- 14 (in house chpck Fab- 19 Im heneso chock: Oct-20

Powar sansor HP B4E14 SN USaTesaria 07-0ct-15 [in house chack Owi-18) I howese chock; Cct-20

Poaar sansor HF BIBTA SH MYSI0EY OF0E-15 (in housa chack Cel-15) In house check: Oct-20

AF panerainr RLS BMT-08 BN 10072 15-Jiar=15 (i house check Oct=1H) I holsa chick: Oo-20

Mabwark Analyrar Agllend ERISAL | BN: LISLI080LTT 31 Ahlir= 1ok {in Isouse check Ocl-18) by s check: OC8-20
Hame & ipnalung

Iesuod; January 15, 2020

Wncuan
Calibrated by: Glnudio Leuhior oy Trohmicinn

This calibration cerificals shall not ba reproduced excepl in full without written approval of the inboriory,
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Schrmid & Partner e c Service suisse d'étalennage
Engineering AG i Servizho svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland kA wﬁ:\g S  Ewiss Callbration Bervice
Aceradited by the Swisa Accraditalion Sarvics (SA5] Accreditation He.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemint fer the ecognitien of calibration cenificates

Glossary:

TSL tiszue simulating liguid

ConvF sensitivity in TSL / NOBM xy,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “|[EEE Recommendad Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremenl Technigues”, June 2013

b) IEC 62208-1. “Measurement procedure for the assessment of Specific Absorption Rate
[SAR) from hand-held and body-mounted devices used next to the ear (lrequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 82208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity o the human body (frequency range of 30
MHz to & GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 8 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 cerificate. All figures stated in the cerlificale are valid at the frequency indicated.

s Antanna Parameters with TSL: The dipole is mounted with the spacer to posilion ils feed
point exactly balow the center marking of the flat phantom section, with the arms eriented
parallel to the body axis.

* Fead Point Impadance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filed phantem. The impedance stated is transformed from the
measurement at the SMA connector to the feed paint. The Relurn Loss ensures low
reflected power. No uncertainty requirad.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

s SAR normalized: SAR as measured, normalized to an input power of 1 W al the antenna
connactor.

» 5AR for nominal TSL parameters: The measured TSL parameters are used fo calculata the
nominal SAR result,

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

Cartificata No: D1900V2-5d231_Jan20 Page 2 of &
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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 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 22.0°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 <05°C - een
SAR result with Head TSL

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

SAR measured 250 mW input power 9.96 W/kg

SAR for nominal Head TSL parameters normalized to 1W 40.3 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm® (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 Wikg + 16.5 % (k=2)
Certificate No: D1800V2-5d231_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 51.5Q+43jQ
Return Loss -26.9dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 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

I Manufactured by SPEAG I

Certificate No: D1900V2-5d231_Jan20 Page 4 of 6
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DASYS Validation Report for Head TSL

Deate: 140020520
Test Laboratory: SPEAG. Zurich, Swilzerluml

DUT: Dipale 1900 MEz; Type: DI900V2; Serial: D1900V2 - SN:5d4231

Communication System: ULD U - CW; Frequency: 1900 MHz

Medium parameters used: £ = 1900 MHz; o = 1.39 8/m; 6, =41 .4; p= 1000 kg/m’
Phantom section: Flal Section

Measurement Standard: DASY S (IEEENEC/ANS]T Co3.149-2011)

DASYS52 Configuration:
o Probe: EXIDV4 - SNT340; ConvF(8.6, 8.6, §.6) @& 1900 MHz; Calibrated: 31.12.2019
»  Sensor-Surface: LAmm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
»  Phamom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
= DASYS2 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, dez=5mm

Reference Value = 11000 Vim: Power Drift = -0.01 dB

Peak SAR (extropolnted) = 18.7 Wik

SAR(T g} = 996 Wikg: SAR(10 g} = 519 Wikg

Smallest distance from peaks to all points 3 dB below = 9.5 mm

Ratio of SAR at M2 10 SAK at M1 =53.9%

Maximum valee of SAR (measured) = 15.6 Wikg

df

-4,00
-8.00
-12.00
-16.00
-20.00

0dB = 15.6 Wikg=11.93 dBW/kg

Cedilicale Mo: D1800W2-54231_Jan{ Page bol B
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Impedance Measurement Plot for Head TSL
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Client BACL Certificate No:  Z17-97192
CALIBRATION CERTIFICATE
Object D2450V2 - SN: 751
Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calipration date: October 12, 2017
This calibration Certificate documents the raceability to national standards, which realize the physical units of
measurements{Sl). The measurements and ihe uncertainties with confidence probability are given on the following
pages and are part of the cerificate.

All caliprations have been conducted in the closed laboratory facility: environment temperature[22+3)T and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# 2 Cal Date{Calibrated by, Certificate No ) Scheduled Calibration
Power Meter MRVD | 102198 02-Mar-17 (CTTL, No.J17X01254) Mar-18 -
Power sensor  NRV-Z5 100596 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Reference Probe EX3DV4 | SN 3845 13-Jan-1T(CTTL-SPEAG No. Z16-87251) Jan-18
DAE4 SN 1331 18-Jan-17{CTTL-SPEAG Mo Z17-87015) Jan-18
Secondary S‘l.aq'!::_!f_rda I # Cal Date(Calibrated by, Cerfificate No.) Schadmm Calibration
Signal Generator E4438C | MY49071430 13-Jan-17 (CTTL, No.J17X00288) Jan-18
Network Analyzer ESOT1C | MY48110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18

MNams Function Sugrualune

Calibrated by: Zhaa Jing SAR Tes! Engineer -é‘if— A8

Reviewed by. Lin Hao SAR Test Engineer -r,ﬁ?ﬁ%j R i

" |
sty QDo SAR Prc s et |

Issued: October 15, 2017

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

Cerificate Mo: Z17-97192
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Glossary;
TsSL tizssue simulating liquid
ConvF sensitivity in TSL/ NORMx,y.z
NiA 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 Technigues”, June 2013

b) IEC 62208-1, "Measurement procedure for assessment of specific absorption rate of human
exposure lo radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

c) IEC 62203-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDBBE5664. 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 detalls are available from the Validation Report at the end
of the certificate. All figures stated in the certificale are valid at the frequency indicated.

+ Anfenna Parameaters 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.
Mo 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
connactor,

« SAR for nominal TSL parameters; The measured TSL paramelers 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 nomal distribution
Corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY systemn configuration, as far as not given on page 1

Fag +B6=10-62304633-2504
hizpewwwcchinanl.cn

DASY Version DASYS2 52.10.0.1445
Extrapolation Advanced Extrapolation
Em Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm 1 with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequancy 2450 MHz = 1 MHz
Head T5L parameters
The folliowing parameters and calculations wers applied
Temperature Parmittivity Conductivity
Nominal Head TSL paramaters 220°C 39.2 1.60 mho/m
Measurod Head TSL parameters (220020 °C 31:8% 1.82 mhoim £ 6 %
Head TSL temperature change during test =1.0"C —
SAR result with Head TSL -
SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW inpul power 122mWig
SAR for nomingal Head TSL paramaters nommalized 1o 1W S52.5 mW /g £ 18.8 % (km2)
SAR averaged over 10 ¢’ {10 g) of Head TSL Condition
SAR measured 250 mW inpu! power GB16mW /g
SAR for nominal Head TSL parameters normalized to 1W 246 mW lg £ 18.7 % (k=2) |
Body TSL parameters
The following paramaters and calculations were spplied
Temparature Permittivity Conductivity
Nominal Body TSL parametars 220°C 52.7 185 mhoim |
Measured Body TSL parameters | @2o:0nc | s33:6% | 196mhoms6%
Bn;ymmptﬂmu change during test “10°C — e ,
SAR result with Body TSL
SAR avoraged over 1 cm’ (1g) of Body TSL | Caondition
SAR measured | 250 mW input power 128mwW/ig
SAR for nominal Body TSL parameters normalized 1o W 5.7 mW g £ 18.8 % (k=2)

SAR averaged ever 10 ¢m’ (10 g} of Body TSL
1

Condition

S5AR measured

250 mW input power

GOSmMW /g

SAR for nominal Body TSL parameters

normalized lo 1W

24.2 mW Ig £ 18.7 % [k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 54 501+ 4 85)0) |
| Retum Loss -24.1d8 1

Antanna Parameters with Body TSL

Impedance, transformed o feed point 51.50+ 6,780
Raturn Loss - 23.3d4B

General Antenna Parameters and Design

Electrical Deday (one direction) 1.265 ns

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

The dipale is made of standard semifigid coaxial cable. The center conductor of the feeding line is directly
cannected to the second arm of the dipole. The antenna is therefore shor-circuited for DC-signals. On some
of the dipodes, amall end caps are added to the dipole arms in order to improve matching when loaded
according to the pesition as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according 1o the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpaint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Report for Head TSL Diate: 10,12.2017

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial; D2450V2 - SN: 751
Communication System: ULD 0, CW; Frequency: 2450 MHz; Duty Cyele: 1:]
Medium parameters used: = 2450 MHz: o = 1.819 S/m; er = 39.06; p = 1000 kg/m3
Phantom section: Lefit Section
Measurement Standard: DASYS (IEEE/IEC/ANSI ©63.19-2007)

DASYS Configuration:

« Probe: EX3DVY - SN3846; ConvF(7.22,7.22,7.22); Calibrated: 1/13/2017;

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

«  Electronics: DAE4 Snl331; Calibrated: 1/19/2017

» Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 116141

»  Measurement SW: DASYS2, Version 52,10 (0); SEMCAD X Version 14.6.10
(7417)

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7)Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 103.5 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 26.9 Wikg

SAR(1 g) = 13.2 Wikg: SAR(10 g) = 6.16 Wikg

Maximum value of SAR (measured) = 21.6 Wikg

-12.87

17.30
L

-21.62
0dB =216 W/kg = 13.34 dBWi/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Bedy TSL Date: 10.12.2017

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 751
Communication System: ULD 0, CW; Frequency: 2450 MHz; Duty Cyele: 1:1
Medium parameters used: f= 2450 MHz; o= 1.957 8/m; ¢, = 53.32; p = 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2007)

DASYS Configuration:

« Probe: EX3DV4 - SN3846; ConvF(7.31,7.31,7.31); Calibrated: 1/13/2017;

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

«  Electronics: DAE4 Snl1331; Calibrated: 1/19/2017

» Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

+  Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

Dipole Calibration/Zoom Scan (Tx7x7) (Tx7x TV Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 98.93 Vim; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 25.9 Wikg

SAR(1 g) = 12,9 Wikg; SAR(10 g) = 6.05 W/kg

Maximum value of SAR (measured) = 20.9 Wikg

-4.36

|77

-13.16

-17.54

B
-21.92

0.dB =209 W/kg = 13.20 dBW/kg
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Impedance Measurement Plot for Body TSL
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