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Conversion Factor Assessment
f=750 MHz,WGLS R9(H_convF) f=1900 MHz,WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7683

|_ Other Probe Parameters

Sensor Arrangement

Triangular

| Connector Angle ()

Mechanical Surface Detection Mode

155.7

enabled

disable

‘ Optical Surface Detection Mode

Probe Overall Length

'_
Probe Body Diameter

Tip Length

Tip Diameter

337mm
10mm
9mm

2.5mm

| Probe Tip to Sensor X Calibration Point

Probe Tip to Sensor Y Calibration Point

| Probe Tip to Sensor Z Calibration Point

1mm

imm

1mm

Recommended Measurement Distance from Surface

Certificate No:Z21-60444 Page v of u
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Probe EX3DV4-SN: 7683 Calibration Certificate (2021-09-22)

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Cliant

‘Calitration date

Calibratlon Equipmant used (METE oritical for calibration)

Set

No.121N03655-SAR

Kalibrierdi

. Service sulsse détalonnage
. Bervizio svizzere di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

This calibration certificate doturments the fraceabiity to national standards, which realize the physical units of measurements (S1),
The measuremsanis and the. uncenainias with confidence probabéity are given on the following pages and are pari of the certificate.

All calibrations have been conductaed in the tlosed tebaratory facliity: envieonment temperature (22 + 3)'C and humidity = 70%.

| Primary Standards = Cal Date (Certificate No.) | Scheduled Calibration
|_Power meter NRP | SH: 104778 08-Apr21 (Mo, 24703201 /05203) Apr2a

_Power sensor NRE-Z01 | SN: 103248 0GApn21 (Mo, 217-02201) | Apraz )
| Power sersor NRP-241 SN: 103245 09-Apr-21 (Mo, 217.03292) | hpr2z

Reference 20 0B Attenustor | SN: DO2552 (20 09-Ape-21 (Mo 247-03348) Apra2

DAE4 &N 660 | 23-Dec-20 (Mo, DAE4-660_Dac20) Dag-21

Reference Probe ESIDVZ SN 3013 | 30-Dec-20 (No. ES3-3013_Dec20) Dac:21
| secondary Standards o | Gheck Data {in houss) Sehedulad Check:
| Powar meter £44188 SM: GR41293874 | 0B-Apr-16 {in house sheck Jun-20) In house check: Jun-22
| Power sensor E44124 SN: MY41488087 | U6-Apr-16 {in houss check Jun-20) | In house check: Jun-22
| Power sensar E44124 SH- 000110210 | B6-Apr-16 (in house check JUn-20) | In houea chek: Jun-22

RF generator HP 86480 SN: USB642U01708 | 04-Aug-88 {in House chack Jun-20) In holige check: Jun-22
| Metwork Analyzer EB3584 SN: US41080477 | F1-Mar-14 {in hous= check Dct-20) ] In heuse check; Ogl-21
| Hame Furction Sigratung

Calibrated by: R e <5 Sl

Appraved by

_ This salibration sartifbeate shall not be raproduced axtapt in fill without witton spprovel of the laboratory.

lssued: September 23, 2021 |

Certificate Mo: EX3-7683_Sep21 Page 1 of 8
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Calibration Laboratory of

; 5 Schwelzerischar Kalibrierdienst
Schmid & Partner C Service suisse d'étalonnage
Engineering AG Servizio svizzero df taratura
Zeughausstrasse 43, B004 Zurich, Switzerland S Swiss Caifbration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates
Glossary:
T3L tissue simulating iquid
NORMx v,z sensitivity in free space
ConvF sensitivity in TSL / NORMx y.z
DEP diode compression point
CF crast factar (1/duty_cyele) of the RF signal
A.B,C.D maodulation dependent linearization parameters
Polarization o i rotation. around probe axis
Polarization 4 4 rotation around an axis that is in the plane normal to probe axis (at measurement canter),
e, & =0 is normal to probe axis
Cannector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:
a) |EC/EEE 62208-1628, "Measurement Procedure Feor The Assessment Of Specific Absorption Rate Of Human
Exposure To Radio Frequency Flelds From Hand-Held And Body-Worn Wireless Communication Devices -
Part 1528: Human Models, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October
2020,
b) KDB 865864, “SAR Measurement Requirements for 100 MHz 1o 6 GHz"

Methods Applied and Interpretation of Parameters;

= NORMy y.z: Assessed for E-field polarization 5 = 0 (f< 800 MHz in TEM-gell; f > 1800 MHz R22 waveguide),
NORMx.y,z are only intermadiate values, i.g., the uncertainties of NORMy.y.z doas not affect the E*-field
unceriairty inside TSL (see below ConvF).

= NORMDx.y.z = NORMx.y.z * frequency_response (see Fraquency Response Chart), This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency respanse is included
In the stated uncerlainty of ConvF,

e DECPxy .z DCP are numerical linearization parameters assessad based on the data of power swesp with CW
sighal (no uncertainty required). DOP does nol depend on frequency nor media,

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

o Axy.z Bryz Coyz Dxpz VRx.y.z A B. C. D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parametsrs do not depend on fregquency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

o ConvF and Boundary Effect Parameters; Assessed in flat phantom using E-fisld {or Temperature Transfer
Standard for f = 800 MHz) and inside waveguide using analytical fiald distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameaters are
used in DASY4 software io improve probe accuracy close fo the boundary. The sensitivity in TSL correspends
o NORMx.y.Z = Conve wharaby the uncertainty corresponds to that given far CorvF, A fregquency dependent
ConvF is used in DABY version 4.4 and higher which allows axtending the validity from 2 50 MHz to = 100
MHz.

= Spherical isofropy {30 devialion from isetropy); in a field of low gradients realized using a Rat phantom
exposed by a patch antenna,

+ Sensor Offset; The sensor offset corresponds to the offsel of virtual measurement center from the probe tip
{on probe axis). No tolerance requirad.

«  Connector Angle: The angle is assessed using the information gained by determining the NORMx (o
uncertainty required).

Cerlificate No: EX3-7683_Sopn2i Paga2ofg

©Copyright. All rights reserved by SAICT Page 196 of 272



s
s77L No.121N03655-SAR
S

EX30V4 — SNETHES September 22, 2021
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7683

Basic Calibration Parameters

. Sensor X | “Bensor ¥ | SensorZ | Unc (k=2)
MNom (viVim)T 0.63 , 062 0.62 101 % |
[OCRmvV™ 106.8 | 106 1 | 1ode ]
Calibration Results for Modulation Response

] Communication Sysiem Nama | A [ B [ € [ b | VR ] Wax | Unc |

L | dB | dBViiv dB mv | dev. | (k=g)
I CW Ix o0 | 00 | 1o | 000 [365 | &@7% [#ar%
[ Y| 00 00 | 1o | 1485
i 71 o0 T 80 [ 10 ] s |

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

" The uncertainties of Mom X7, de not affect the £ -feld uncerlainty inside TSL (see Page &)

- Numerical linearization parameter: uncertainty not renuired

* Uncertainty is defermined using the max. deviation fram finear response applying rectangular distribution and ks axpressed for the square of the
Fledd vt

Certificate Mo, EX3-7683_Sap21 Page3of9
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EX30VA~ BNTEB3 September 22, 2021

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7683

Other Probe Parameters

Senser Arrangement Triangular |
Connector Angle (") ) 156.3
Mechanical SUrface Detection Mode ' enabled |
| Optical Surface Detection Mode ) disabled
" Probe Overall Lengih 337 mm |
“Probe Body Diameter T ! 10 mm |
Tip Length | S |
Tip Diameter ' i 2.5 mm I
Probe Tip to Sensor X Calibration Point 1mm |
| Probe Tip to Sensor Y Calibration Point I 1 mm |
| Probe Tip to Sencer Z Calibration Peint — 1 mm |
| Recommended Measurement Distance from Surface T Tor |

Note: Measurement distance from surface can be increased to 3-4 mm for an Area Scan job.

Ceriificate Mo: EX3-7683_Sep21 Page 4 of 8
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No.121N03655-SAR

September 22, 2021

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7683

Calibration Parameter Determined in Head Tissue Simulating Media

| Reiative | Cnn‘&&?{t’iW| ) _[ Depth™ | Unc
Lfﬁg]':__ Permittivity” | (Sim)" | ConvFX | ConvFY | ConvFZ | Aipha® {mm) {k=2)
|
}_ 900 | 415 | oer | 9es | 996 | 986 | 036 | 100 | £120%
i
| 1810 40.0 140 | 858 | 858 ! 8.58 036 | 080 | £12.0% |

" Frequency validity above 300 MHz of £ 100 MHz crily applies for DASY wid. 4 and higher (soe Page 2), alse it & restrictad to = 50 MHz, The
uncertainty s the R3S of the ConvF ungertainty atcaiibration Irequency and the Uncartamly for the indicated frequancy band. Freguency validity
bisiow 300 MHG s & 10, 25, 40..50 and 70 MHE for CoovE astessments at 30, 64. 128, 150 and 220 MH: fespectively Validity of ConvF assegsad at
& MHz is 4-8 MMz, and ComvF assessad al 13 MHz2 is 9-19 MHz. Abowe 5§ GHz frequency validity can be extended 1o+ 110 MHz.

" At frequencies below 3 GHz, the validity of ligsue pargmaters (s and ) can be relared to + 10% iFliquid compensalion Tormida is apphed 10
messurad SAR values. Al frequencies above 3 GHE, the validity of 12sue parameters (v and =) I restricted (o 4 5%, The uncertainty is the RSS of
the:ConvF uncartainty far indicated target tissue parameters:

< Alpha/Depth are detemmined during calibration. SPEAG warrants that the renaining deviation due 1o the boundary effact after compensation is

always iess than + 1% for frequencies bolow 3 GHz and below + 2% for frequencies

diameter from the boundany.

between 36 GHz at any distance farger than haff the probe o

Cerificate No: EX3-T683_Sep2t
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EX30Vd— SMT6E3

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

No.121N03655-SAR

Septembar 22, 2021
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Unicertainty of Frequency Response of E-field: + 6.3% (k=2)
Cerificate No: EX3-7683 Sap21 FPage Bof 8
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EX30V4- SN:TEES September 22, 2021

Receiving Pattern (¢), § = 0°

=600 MHz, TEM =1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment; £ 0.5% (k=2)
Cerificate Mo; EX3-7683_Sep21 Page 7 of 9
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EX3DV4- SN 7683

Dynamic Range f(SARaq4)
(TEM cell , foyz= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cartificate No: EX3-T883_Sep2t FPago 80f 9
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EX3DNV4- ShETEES September 22, 2021
Conversion Factor Assessment
£=900 MHZ.WELS RS (H_convE) f= 1810 MH2Z WGLS R2Z (H_somF)
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz
10 -bE -G D4 Oz oo O0F o4 g€ ©E 0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Cartificate Mo: EXS—?G&R__Sep:m Tega Bofd
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ANNEX I: Dipole Calibration Certificate
750MHz Dipole Calibration Certificate

A' in Colisboration with \\\\u \wluﬁf ch A
777 S P e a8 g so—~ A BREN
e SIS CAR— CNAS =z
Add: No.51 Xueyuan Road, Haidian District, Beijing. 100191, China %,/ 7o v CALIBRATION
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 oyl CNAS L0570

E-mail: ettl @ chinattl.com hitp:/www.chinattl.cn

Client CTTL(South Branch) Certificate No:  Z19-60291
CALIBRATION CERTIFICATE

o

i\

i

Object D750V3 - SN: 1163

Calibration Procedure(s) FE-711-003-01

Calibration Procedures for dipole validation kits

Calibration date: September 3, 2019

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 106276 11-Apr-19 (CTTL, No.J19X02605) Apr-20
Power sensor NRPGA 101369 11-Apr-19 (CTTL, No.J19X02605) Apr-20
Reference Probe EX3DV4 | SN 3617 31-Jan-19(SPEAG,No.EX3-3617_Jan19) Jan-20
DAE4 SN 1555 22-Aug-19(CTTL-SPEAG No.Z19-60295) Aug-20
Secondary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-19 (CTTL, No.J19X00336) Jan-20
NetworkAnalyzer ES071C | MY46110673 24-Jan-19 (CTTL, No.J19X00547) Jan-20

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer ; é i‘ >

Reviewed by: : : =

Lin Hao SAR Test Engineer -— [‘fﬁ:.?%;
Approved by: Qi Dianyuan SAR Project Leader \ Bk

Issued: September 6, 2019
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z19-60291 Page 1 of 8
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Add: No.51 Xueyuan Road. Haidian District. Beijing. 100191, China
Tel: +86-10-62304633-2079 Fax: ~86-10-62304633-2504
E-mail: cttl @ ¢hinattl.com http://www.chinattl.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,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 assessment of specific absorption rate of human
exposure to 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 62209-2, “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) KDB865664, 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.

e 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: Z19-60291 Page 2 of 8
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CALIBRATION LABORATORY

Add: No.51 Xueyuan Road. Haidian District. Beijing, 100191, China

Tel: +86-10-62304633-2079
E-mail: cttl @ chinattl.com

Measurement Conditions

Fax; ~86-10-62304633-2504
http://www.chinattl.cn

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

No.121N03655-SAR

DASY Version DASY52 Vv52.10.2
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
T)iélance Dipole Center - TSL - 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 419 0.89 mho/m
Measured Head TSL parameters (220+0.2)°C 416+6% 0.90 mho/m + 6 %
Head TSL temperature change during test <1.0°C - M
SAR result with Head TSL_ -
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.16 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

SAR averaged over10 ¢m” (10 g) of Head TSL Condition

8.53 Wikg % 18.8 % (k=2)

SAR measured

250 mW input power

1.44 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

5.70 Wikg + 18.7 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.5 0.96 mho/m
Measured Body TSL parameters (22.0+0.2) °C 559+6 % 0.94 mho/m + 6 %
Body TSL temperature change during test <1.0°C Sane
SAR result with Body TSL
SAR averaged over 1 ¢’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.16 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

8.78 Wikg * 18.8 % (k=2)

SAR averaged over 10 ¢7i° (10 g) of Body TSL Condition

SAR measured

250 mW input power

1.45 Wikg

normalized to 1W

5.87 W/kg £18.7 % (k=2)

SAR for nominal Body TSL parameters

Certificate No: Z19-60291
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’ A In Collsboration with
/77 2P € 38 9
‘ CALIBRATION LABORATORY

Add: No.51 Xueyuan Road. Haidian District, Beijing. 100191, China
Tel: ~86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cttl @ chinattl.com http:/‘www.chinattl.cn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.50- 4.53)Q

Return Loss - 26.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.5Q- 3.38jQ

Return Loss -28.5dB l

General Antenna Parameters and Design

Electrical Delay (one direction) 0.900 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: Z19-60291 Page 4 of 8
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—‘ CALIBRATION LABORATORY
Add: No 51 Xueyuan Road. Haidian District. Beijing, 100191, China
Tel: ~86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: ctt] @ chinattl.com http://www.chinattl.cn
DASYS Validation Report for Head TSL Date: 09.03.2019

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1163
Communication System: UID 0. CW: Frequency: 750 MHz: Duty Cycle: 1:1
Medium parameters used: f= 750 MHz: o = 0.904 S/m: g, = 41.62; p = 1000 kg/m3
Phantom section: Right Section

DASYS Configuration:

o Probe: EX3DV4 - SN3617: ConvF(10.03. 10.03, 10.03) ‘@ 750 MHz; Calibrated:
1/31/2019

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

« Electronics: DAE4 Snl5535: Calibrated: 8/22/2019

e Phantom: MFP V5.1C : Type: QD 000 P51CA: Serial: 1062

¢ Measurement SW: DASY52. Version 52.10 (2): SEMCAD X Version 14.6.12
(7470)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=3mm,
dy=5mm. dz=5mm

Reference Value = 55.16 V/m: Power Drift =-0.02 dB

Peak SAR (extrapolated) =3.11 W/kg

SAR(1 g) = 2.16 W/kg; SAR(10 g) = 1.44 W/kg

Maximum value of SAR (measured) = 2.81 W/kg

dB
0

-1.95

-3.90

-5.64

.19

-9.74

0 dB=2.81 W/kg = 4.49 dBW/kg

Certificate No: Z19-60291 Page 5 of 8
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Add: No.51 Xueyuan Road. Haidian District. Beijing. 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: ettl a chinattl.com http://www.chinattl.cn

Impedance Measurement Plot for Head TSL

[ Tr1 SI1 Log Mag 10.00ds/ Ref 0.000de [F1]
I 50,00

No.121N03655-SAR

[+ 750.00000 MHz -26.878 ds

50, 00 L— . - e
|PEE s11 smith (R+]x) Scale 1.000uU [F1 Del]

>1 750,00000 MHzZ 50.540 0 -4.5265 n 46,.8BlL-pF G

| A
1 Start S50 Me TFEW 100 2
Certificate No: Z19-60291 Page 6 of §
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DASYS Validation Report for Body TSL Date: 09.03.2019

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1163
Communication System: UID 0. CW; Frequency: 750 MHz: Duty Cyele: 1:1
Medium parameters used: =750 MHz; ¢ = 0.942 S/m; &, = 55.87; p = 1000 kg/m3
Phantom section: Center Section

DASYS5 Configuration:

¢ Probe: EX3DV4 - SN3617: ConvF(9.85. 9.85. 9.85) i@ 750 MHz: Calibrated:
1/31/2019

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

o Electronics: DAE4 Sn1555:; Calibrated: 8/22/2019

e Phantom: MFP_V5.1C : Type: QD 000 P5S1CA: Serial: 1062

o Measurement SW: DASY52. Version 52.10 (2): SEMCAD X Version 14.6.12
(7470)

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

Reference Value = 52.88 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.20 W/kg

SAR(1 g) =2.16 W/kg: SAR(10 g) = 1.45 W/kg

Maximum value of SAR (measured) =2.85 W/kg

-1.85

-3.90

-5.85

-7.80

4.7%

No.121N03655-SAR

0 dB =2.85 W/kg = 4.55 dBW/kg

Certificate No: Z19-60291 Page 7 of 8
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Impedance Measurement Plot for Body TSL

Trl sii Log Mag 10,0008/ Ref 0.000dE [FL]

No.121N03655-SAR

[¥1 750. 00000 MHz -28.530 dB

€11 smith (R+jx;

scale 1.000U [F1 oel]

>1  750.00000 MHZ 48.5

10 -3.3782 9
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Add: Mo, 52 HuaYuanBei Road, Haidion Disiia, Bejiing. 100191, Chi :,,f%‘\“ v C"HE'RAHON
Tek 86-10-623M833-2079 Fasez 56 L 0-6 3363 3-2 814 “ W CNAS LOSTO
E-mail; ettl @ chinanl.com bty v chinatshen

Client SAICT Certificate No:  Z21-60355

il
f'f

Object DE3EW2 - BM: 4d057

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipoie validation Kits:

Calibration date: Cotober 18, 2024

This calibration Certificate decuments the traceability to national standards, which realize the physical units of
measurements (S1). The measurements and the uncertainties with confidence probability are given on the following |
pages and are part of the certificate. [

Al galibrations have been conducted in the closed laboratory faciity: environment temperature (22:£37C and
humidity<70%.
Calibration Equipment used (ME&TE critical for calibration) I
Primary Standards D # Cal Date {Calibrated by, Certificate No.)  Scheduled Calibration
| Power Meter NRP2 108277 24- 889—21 (CTTL, No.J21X08328) Sep-22
| Power sensor NRPES 104291 24-8ep-21 (CTTL, No.J21XDB326) Sep-22
| Reference Probe EX3DV4 | SN 7517 03-Feb-21{CTTL-SPEAG No.Z21-80001) Feb-22
| DAE4 SN 1558 15-Jan-21(SPEAG No. DAE4-1556_Jan21) Jan-22
|
| Secondary Standards 10 # Cal Date (Calibrated by, Ceniﬁcati E~I_c_>. } Scheduled Calibration
Signal Generator E4438C | MY480T1430  01-Feb-21 (CTTL, No.J21X00593) Jan-22
NetworkAnalyzer ESO71C | MY46110873  14-Jan-21 (CTTL, No.J21X00232) Jan-z2
[ Mame Function Signature
. o ) , 20
Calibrated by Zhao Jing SAR Test Enginees . j@’z[
FReviewead by: Lin Hao SAR Test Engineer ﬁ% ;
Approved by: Qi Dianyuan SAR Project Leader —rgpe |
Issued: October 24, 2021 ;
This calibration certificate shall not be reproduced except in full without wrtten approval of the laboratary. J

Certificate No: Z21-60355 Page | of 4
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CALIBRATION LABORATORY

Add: No 52 HuaYuanBei Road, Haidias Disteicr, Beipng, 100191, China

Tel: =R6-10-62 306332070 Fan =80 1062 3633250
E-mail. citly chinanl.com b wwwehinattl.en
Glossary:
TSL tissue simulating liguid
ConvF sensitivity in TSL/ NORMx y,z
NI& 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 Technigques”, June 2013

b} IEC 62208-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the sar (Freguency range of 300MHz to
8GHz)", July 2018

c) IEC 62209-2, "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 8BGHz)", March 2010

d) KDB865664, SAR Measurement Reguirements for 100 MHz to 6 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.

s Anfenna 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 anms 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.
Ne uncertainty required.

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

e SAR normalized: SAR as measured, normalized fo 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 te a coverage probability of approximately 95%. |

Certificate No: Z21-60355 Page 2 of 6
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Add: Mo 52 HuaYoanBei Road, Haidian [istrict. Beijing, WHASL China
Tel: <B6-10-62304633- 2074 Fang 8- 10-62304023-2504
Eemaik: citl @chinattleom bap:www.chinattl.en

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

DASY Version | DASYS2 V82.10.4

Extrapolation : Advancad Extrapolation . f
_I:h-a-nt;!-r;_ o I T ';ri]:l;e Flat Phantom 5:1C |

Distance Dipole Center - TSL ! 5 mim B with Spacer i

Zoom Scan Resolution d, dy. dz =5 mm .

Frequency | 635_ ;!Hz +1 MHz _ |

Head TSL parameters
The following paramelers and calcllations were applied.

Temperature |  Pernmittivity Conductivity
Mominal Head TSL parameters 220°C ' 415 | 080 mhoim
Measured Head TSL parameters | @2ox021% 106£6% | 089 mhom=8%
Head TSL temperature change duﬁ;;l “te»lst <§.0°C |

SAR result with Head TSL

| SAR averaged over1 ¢/ (1.g) of Head TSL Condition | |
SAR measured 250 mi input power | 2.38 Wikg
SAR for nominal Head TSL parameters hﬁim‘atiz_ec; to 1V 9.64 Wikg £ 18.8 % (k=2)

| SAR averaged over 10 cm" (10 g) of Head TSL | Condition
SAR measurad | 250 mW input power 1.56Wikg .
SAR for nominal Head TSL parameters ! normaiized o 1W 6.29 Wikg £ 18.7 % (k=2) J

Certificate No: Z21-60355 Page dof 6
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Tel +R6-T0-623 046332079 P +He- 10-02304033-2504
Femail: ettbiachimattleom hetpewens chinatti.cn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48,80 4. 189j0

Retlirm Loss - 27 5dB

General Antenna Parameters and Design

! Eleetrical Delay (one direction) | 130t ns

After long term use with 100V 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 feading 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 dipols 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 dipale 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: ZZI-60353 Page 4-0f'6
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WiT91, China
2504

DASYS Validation Report for Head TSL Date: 10182021
Test Laboratory: CTTL. Beijing. China
DUT: Dvpole 835 MHz; Type: D835V2: Serial: D835V2 - SN; 4d057
Communication Svstem: UID O, OW; Frequency: 833 MHz: Duty Cyele: 1:1
Medium parameters used: = 835 MHz: o = 0.886 S/m; £ = 40.9; p = 1000 kg'm’
Phantom sectien: Right Section
DASYS Configuration:

+  Probe: EX3DV4 - SNT517: ConvF(9.81. 9.81. 9.81 ) «@ 835 MHz; Calibrated:
2021-02-03

= Senser-Surface: 1. 4mm (Mechanical Surface Detection)

« Electronies: DAEY Sul3356: Calibrated: 2021-01-13

+ . Phantom: MEP_V5.1C (20deg probe ultk Type: QD 000 P51 Cxz Serial: 1062

o Measurement SW: DASYSZ. Version 52,10 (4 SEMCAD X Version 14.6.14
(7501

Dipole Calibration/Zoom Scan (7x7x7) (7Tx7x7)/Cube 0: Measurement grid: dx=>53mm.
dy=5mm, dz=3mm

Reference Value = 58.86 Vim: Power Drift = 0,00 dB

Peak SAR (extrapolated) = 3.68 Wikg

SAR(L g) = 2.39 Wrkg; SAR(10 g) = 1.56 Wikg

Smallest distance from peaks to all points 3 dB below = 1§ mm

Ratio of SAR at M2 1o SAR at M1 = 64.9%

Maximum value of SAR (measured) = 3.23 Wihke

dB
a

=213
-4.27
-6.40

-8.54

067 e—— R—— ' |
0dB =323 Wikg = 5.09 dBW/kg

Certificate No: Z21-60355 Page Sofs
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Impedance Measurement Plot for Head TSL

T oscale 1.8

45700

1 StatEEsine AR

Certificate No: Z21-60355 Page 6 of &
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Add: No.51 Xueyuan Road. Haidian District. Beijing. 100191, China 4,,4:*\‘\&\\ v gmgm'g%’*
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ot N
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 Drfylo W
E-mail: cttl a chinattl.com htip://www.chinattl.cn
Client CTTL(South Branch) Certificate No:  Z219-60292

CALIBRATION CERTIFICATE

Obiject D1750Vv2 - SN: 1152

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits
Calibration date: August 30, 2019

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 D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 11-Apr-19 (CTTL, No.J19X02605) Apr-20
Power sensor NRPBA 101389 11-Apr-19 (CTTL, No.J19X02605) Apr-20
Reference Probe EX3DV4 | SN 3617 31-Jan-19(SPEAG No.EX3-3617_Jan19) Jan-20
DAE4 SN 1555 22-Aug-19(CTTL-SPEAG.N0.Z19-60295) Aug-20
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-19 (CTTL, No.J19X00336) Jan-20
NetworkAnalyzer ES071C | MY46110673  24-Jan-19 (CTTL, No.J19X00547) Jan-20

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer éi g

Reviewed by: Lin Hao SAR Test Engineer . T,Té[.\?% :

Approved by: Qi Dianyuan SAR Project Leader Lo

Issued: September 2, 2019
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 219-60292 Page 1 0f 8
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Add: No.51 Xueyuan Road, Haidian District. Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cttl @ chinattl.com http://www.chinattl.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,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 assessment of specific absorption rate of human
exposure to 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
B6GHz)", July 2016

¢) IEC 62209-2, “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) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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

The reported uncerainty 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: Z19-60292 Page 2 of 8
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Add: No.51 Xueyuan Road, Haidian District. Beijing. 100191, China
Tel: ~86-10-62304633-2079 Fax: ~86-10-62304633-2504
E-mail: ettl g chinattl.com http://www.chinattl.cn

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

DASY Version | DASY52 V52.10.2 |

Extrapolation { Advanced Extrapolation ﬂ‘
T

Phantom I Triple Flat Phantom 5.1C )

Distance Dipole Center - TSL I 10 mm with Spacer —’

Zoom Scan Resolution | dx, dy, dz=5mm |

Frequency ‘ 1750 MHz + 1 MHz |

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity |
Nominal Head TSL parameters 220°C 40.1 1.37 mho/m i
Measured Head TSL parameters (22.0+0.2) °C 399+6% 1.36 mho/m + 6 %_]
Eaﬁ tl&peramﬁhﬂe_ duriﬂ tei | <1.0°C | I
SAR result with Head TSL
SAR averaged over1 ¢ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.05 W/kg
E\R for nominal Head TSL parameters normalized tﬂv ] .’fiWIkg +18.8 %(k;‘z) l
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition |
SAR measured 250 mW input power 4.80 Wikg I
SAR for nominal Head TSL parameters normalized to 1W 19.3 W/kg  18.7 % (k=2) 1
Body TSL parameters
The following parameters and calculations were applied.
Temperature | Permittivity Conductivity ‘
Nominal Body TSL parameters 220°C | 534 1.49 mho/m |
Measured Body TSL parameters (22.0£0.2) °C 53.1+6% 1.52 mho/m £ 6"/&-
Body TSL temperaturiﬂnge during test <1.0°C | J
SAR result with Body TSL
SAR averaged over 1 ¢m’ (1 g) of Body TSL Condition \
SAR measured 250 mW input power 9.45 W/kg ‘
SAR for nominal Body TSL parameters normalized to 1W 37.3 W/kg £ 18.8 % (k=2)J'
SAR averaged over 10 ¢ (10 g) of Body TSL Condition g‘
SAR measured 250 mW input power 5.05 W/kg Jl
SAR for nominal Body TSL parameters normalized to 1W 20.0 Wikg + 18.7 % (k=2) ]
Certificate No: Z219-60292 Page 3 of 8
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.10- 0.84 jQ

Return Loss -38.1dB ‘
Antenna Parameters with Body TSL

Impedance, transformed to feed point 45.20- 1.37jQ l

Return Loss -25.5dB J

General Antenna Parameters and Design

Electrical Delay (one direction) 1.084 ns

No.121N03655-SAR

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: 219-60292 Page 4 of' 8
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DASYS Validation Report for Head TSL Date: 08.30.2019
Test Laboratory: CTTL. Beijing. China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1152
Communication System: UID 0. CW; Frequency: 1750 MHz: Duty Cycle: 1:1
Medium parameters used: f=1750 MHz: ¢ = 1.358 S/m: &, =39.91: p= 1000 kg/m3
Phantom section: Right Section
DASYS5 Configuration:

«  Probe: EX3DV4 - SN3617; ConvF(8.38. 8.38. 8.38) i@ 1750 MHz: Calibrated:
1/31/2019

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

o Electronics: DAE4 Sn13555; Calibrated: 8/22/2019

e Phantom: MFP_V5.1C : Type: QD 000 P31CA: Serial: 1062

e Measurement SW: DASY32. Version 52.10 (2): SEMCAD X Version 14.6.12
(7470)

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

Reference Value = 97.38 V/m: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 16.8 W/kg

SAR(1 g) = 9.05 W/kg; SAR(10 g) = 4.8 W/kg

Maximum value of SAR (measured) = 13.9 W/kg

0 dB = 13.9 W/kg = 11.43 dBW/kg

Certificate No: Z19-60292 Page 5 of §
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Impedance Measurement Plot for Head TSL

[Tri S11 Log Mag 10.00d8;/ ket 0.000d8 [FL Cel]
YW ST 1 7500000 GHz -38.120 06 e e on e e
40.0
0,00
|

|V s11 smith (R+)x) scale 1.000u [F1 cel]

1.7500000 GHz 49.096 0 -835.30 mn 108, B&-OF

I‘ !
g g
1 Stat LSS GH TFEW 100 He Stop 1.85 Gre B
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DASYS Validation Report for Body TSL Date: 08.30.2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1152
Communication System: UID 0, CW: Frequency: 1750 MHz: Duty Cycle: 1:1
Medium parameters used: f= 1750 MHz: 6 = 1.516 S/m. &, = 53.05; p = 1000 kg/m3
Phantom section: Center Section
DASY35 Configuration:

« Probe: EX3DV4 - SN3617; ConvF(8.03. 8.03. 8.03) @ 1750 MHz: Calibrated:
1/31/2019

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

¢ Electronics: DAE4 Sn13555; Calibrated: 8/22/2019

«  Phantom: MFP_V5.1C : Type: QD 000 PS1CA: Serial: 1062

e  Measurement SW: DASY52. Version 52.10 (2); SEMCAD X Version 14.6.12
(7470)

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

Reference Value = 87.16 V/m: Power Drift = 0.06 dB

Peak SAR (extrapolated) = 17.0 W/kg

SAR(1 g) = 9.45 W/kg; SAR(10 g) =5.05 W/kg

Maximum value of SAR (measured) = 14.4 W/kg

-16.06 \L' \ I

0 dB =14.4 W/kg = 11.58 dBW/kg

Certificate No: Z19-60292 Page 7 of 8
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Impedance Measurement Plot for Body TSL

No.121N03655-SAR
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WY 1T 17500000 GHz -25. 548 dB )

PEE s11 smith (R+3x) szale 1.0000 [F1 pel]

»1  1,7500000 GHz 45.165 0 -1.3687 Q  66.448-pF

[ T )

1 Stat1.555H

Certificate No: Z19-60292 Page 8 of §

©Copyright. All rights reserved by SAICT

stop 165 oo IR

Page 225 of 272



i )

=771 No.I21N03655-SAR

1900MHz Dipole Calibration Certificate

!"\ In Callsboration with - “":_'l_;"”h/ A EA A
—— ot
=77, s p e a g s3=—>— mﬁlﬁi
Add; No 52 HuaYuanBei Rosd, Haidian Districr, Beifing, 100191, Chi % /:_\,r—-{\_‘:f CAhBRﬁmON
Tel: *RO-TO-62204633:0076  Faie ~86-10-6230463 33504 “Bofyeh CNAS LCST0
E-mail; citl g chingileom hiap: wwwehinattien
Client SAICT Certificate No:  Z21-60357

Object D1800Y2 - SN: 6d088

Calipration Procedure(g)
Calibration Procedures for dipole validation kits

|
FF-Z11-003-01
Calibration date: October 18, 2021

This' calibration Certificate documents the traceability to national standards. which realize the physical units of |
measurements (S1). The measurements and the uncertainties with confidence probability are given on the following |

pages and are part of the cedificate. I

All calibrations have bean conductsd in the closed faboratory facility: environment temperature (22:3)°C and
humidity<70%
Calibration Equipment used (M&TE critica! for calibration) |
Primary Standards ID# Cal Date (Calibrated by, Certificate No)  Scheduled Calibration
Power Meter NRP2Z 106277 24-Sep-21 (CTTL, No.J21X083286) Sep-22
Power sensor  NRPBS 104281 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7517 03-Feb-21{CTTL-SPEAG No. Z221-60001) Feb-22
DAE4 SN 1556 15-Jan-2 H{BPEAG No DAE4-1556 _Jan21) Jan-22
Secondary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduigg Cslibration
Signal Generator E4438C MY490?143«D 01-Feb-21 (CTTL, No.J21X00593) Jan-22
NetworkAnalyzer ES071C l MY461106873 A4-Jan-21 (CTTL, Mo J21X00232) Jan-22
_ Mame Fungtion Sigrature
| AFREEn Zhao Jing SAR Test Engineer S { Vi .
Rt S Lin Hao SAR Test Enginesr S %@ﬁf}
Appeaved hy: Qi Dianyuan SAR Project Leader veiigeinsr . ‘

Issuad: October 24, 2021 |
This calibration cerfificate shall not be reproduced except in full withiout written approval of the latioratory. |

Certificate WNo: 72160357 Page 1 of 6
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lossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.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 Technigues”, June 2013

b) IEC 62208-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to 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
8GHz)", July 2018

¢) IEC 82208-2, "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) KDB865664, SAR Measurement Requirements for 100 MHz to 6 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 arms criented
parallel to the body axis.

s+ 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.

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds te a coverage probability of approximately 85%.

Certificate No: Z21-60357 Page 2of s
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Measurement Conditions
DASY system configuration. as far as not given on page 1.

' DASY Version DASYS52 ' V52.10.4 !

| Extrapolation ‘ | Advanced Extrapolation . |
Phantom | Triple Fiat Phantom 5.1C ,
Distance Dipole Center - ‘FSL_-'. 10 rgn T wnﬁ Spacer - 4‘
Zoom Scan Resolution - { d¥, dy, dz =5 mm ]
Frequency | 1900 MMz £ 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature | Permittivity Cc;nducti vity
Nominal Head TSL parameters 22.0°C I 00 140mbafm |
Measured Head TSL parameters | @zooac | 599:6% 1.39 mho/m +6 % |
Head TSL temperature change during test | =1.0°C [ — —— I

SAR result with Head TSL

| SAR averaged over 1 ¢’ (1 g) of Head TSL l Condition :
'_SAR measured _ 1 25-0 ;;;,:Jhi;:;n;t_mer 1| 10.0 Whkg 1
SAR for nominal Head T_SL parameiers .- normalized o 1W | 402 Wikg £ 18.8 % (k=2)
| BAR averaged over 10 en {10 a) of Head TSL ! Condition
| SAR measured 250 mv input power , - 510 Wikg |
| SAR for nominal Head TSL parameters formalized fo 1W [ 20.5-‘\-\f}kg £18.7 % (k=2) |
Certificate No: Z21-60357 Page i of o
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed paint —I 53.70+ 6.80i10

Return Loss | - 22.8d8 l

General Antenna Parameters and Design

Electrical Delay {one direction) L0 ns

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

The dipole is made of standard semingid coaxial cable, The center conduttor of the feeding ling is directly
connected to the second arm of tha 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 aata are niot
affected by this change. The everall dipole length is still according to the Standard.

No excessive force must be applied to the dipole amms, beeause they might bend or the sclderad
cennections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No; Z21-00357 Pagedofo
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