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Client JYT(formerly CCIS) Certificate No: Z21-60407

CALIBRATION CERTIFICATE

Object EX3DV4 - SN : 7601

Calibration Procedure(s) FF-Z11-004-02

Calibration Procedures for Dosimetric E-field Probes

Calibration date: December 28, 2021

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 101919 15-Jun-21(CTTL, No.J21X04466) Jun-22
Power sensor NRP-Z91 101547 15-Jun-21(CTTL, No.J21X044686) Jun-22
Power sensor NRP-Z91 101548 15-Jun-21(CTTL, No.J21X04466) Jun-22
Reference 10dBAttenuator | 18NSOW-10dB  10-Feb-20(CTTL, No.J20X00525) Feb-22
Reference 20dBAttenuator | 18NS0W-20dB  10-Feb-20(CTTL, No.J20X00526) Feb-22
Reference Probe EX3DV4 SN 3617 27-Jan-21(SPEAG, No.EX3-3617_Jan21) Jan-22
DAE4 SN 1555 20-Aug-21(SPEAG, No.DAE4-1555_Aug21/2) Aug-22
Secondary S@andarqs 1D # : Cal Date(Callbrated by, Certificate No.) Scheduled Callbration
SignalGenerator MG3700A | 6201052605 16-Jun-21(CTTL, No.J21X04467) Jun-22
Network Analyzer E5071C MY46110673  14-Jan-21 (CTTL, No.J21X00232) Jan -22

Name Function Signature

Calibrated by: Yu Zongying SAR Test Engineer 2 whb

Reviewed by: Lin Hao SAR Test Engineer ﬂ f)%

Approved by:

Qi Dianyuan SAR Project Leqder ﬁm,

Issued: December 30, 2021
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:

TSL tissue simulating liquid

NORMX,y,z sensitivity in free space

ConvF sensitivity in TSL/ NORMx,y,z

bDCcp diode compression point

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

AB.C.D modulation dependent linearization parameters

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

Con

©=0 is normal to probe 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 Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techniques”, June 2013 ‘

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate (SAR) from
hand-held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)",
July 2016

c¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication
devices used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March
2010

d) K

DB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters: |

Certilicate No:Z21-60407 Page 2 of 9

NORMzx,y,z: Assessed for E-field polarization 8=0 (f<900MHz in TEM-cell; f>>1800MHz: waveguide).
NORMX,y.z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the

[’ -field uncertainty inside TSL (see below ConvF).
NORM(Nx,y,z = NORMx,y,z* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

DCPx,y,z: DCP are 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 that is not calibrated but determined based on the signal
characleristics. 1

Ax,y.z; Bx,y,z; Cx,y.z,VRx,y,z:A.B,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed F'n RMS voltage across the diode.

ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for fsBOOMHz) and inside waveguldelusing 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 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz,

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

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance required.
Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).

JianYan Testi

ng Group Shenzhen Co., Ltd. Project No.: JYTSZR2207058

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
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DASY/EASY — Parameters of Probe: EX3DV4 - SN:7601

Basic Calibration Parameters

Sensor X Sensor Y | . Sensor Z _pnq (k=2) -
qum(pW(VIm)’)" 1071 ~10.66 ' 0.66 £10.0%
DCP(mV)* 109.8 108.5 107.3

Modulation Calibration Parameters

‘UID | Communication A B c D VR Unc*
System Name dB dBpV dB mV (k=2)
0 cw X 00 |00 (10 000 2233 |421%
Y 0.0 0.0 1.0 213.1
z 0.0 0.0 1.0 208.0

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor kF2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

A The uncertainties of Norm X, Y, Z do not affact the EZ-field uncertainty inside TSL (see Page 4).

# Numaerical linearization parameter: uncertainty not required.

E Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.
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DASY/EASY — Parameters of Probe: EX3DV4 - SN:7601

Calibration Parameter Determined in Head Tissue Simulating Media

G
f (MHzI® P:::;:::;w °°"°::f':‘)":y ConvE X | ConvF Y | ConvF Z | Alpha® D::'::; ::;
750 41.9 0.89 10.68 | 10.68 | 1068 | 014 | 1.33 | +121%
836 41.6 0.90 1020 | 1020 | 1020 | 011 | 1.60 | +121%
900 416 0.97 1048 | 1048 | 1048 | 046 | 1.34 | +12.1%
1760 40.1 137 862 | 862 | 862 | 026 | 1.00 | +121%
1900 40.0 1.40 8.37 8.37 | 837 | 023 | 1.07 | +121%
2300 39.6 1.67 7.94 794 | 794 | 061 | 073 | +121%
2450 39.2 1.80 7.74 7.74 774 | 037 | 0983 | +£121%
2600 39.0 1.96 7.49 7.49 749 | 043 | 086 |+121%
5250 35.9 4.71 6.36 6.36 636 | 045 | 135 | +13.3%
5600 36.6 5.07 4.96 4.96 496 | 060 | 1.30 | +13.3%
| 6760 | 364 5.22 6.04 504 | 504 | 060 | 1.32 |+13.3%

¢ Frequency validity above 300 MHz of £100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively, Above 5 GHz frequency valldity can be extended to + 110 MHz.
F At frequency below 3 GHz, the validity of tissue parameters (e and o) can be relaxed to £10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (€ and o) is
resiricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

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

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

(TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
f=750 MHz,WGLS R9(H_convF) f=1750 MHz,WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7601

Other Probe Parameters —
Sensor Arrangement Triangular
Connector Angle (°) 59.4
Mechanical Surface Detection Mode 7 _on;bled
Optical Surfac;)otection Mode disable
Probe Overall Length 337mm—
Probe Body Diameter 10mm
Tip Length ) 9mm
Tip Diameter 2.5mm

;om Tip to Sensor X Calibration Point Tmm -
Probe Tip to Sensor Y Callbra;lon Point Tmm _

;be Tip to Sensor Z Calibration ;’olnt Tmm

l Recommended Measurement Distance from Surfac? 1.4mnT

Certificate No:Z21-60407 Page v of 9
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CALIBRATION CERTIFICATE

/{

Object EX3DV4 - SN : 3826

Calibration Procedure(s) FF-Z11-004-02

Calibration Procedures for Dosimetric E-field Probes

Calibration date: July 28, 2021

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 101919 15-Jun-21(CTTL, No.J21X04466) Jun-22
Power sensor NRP-Z91 101547 15-Jun-21(CTTL, No.J21X04466) Jun-22
Power sensor NRP-Z91 101548 15-Jun-21(CTTL, No.J21X04466) Jun-22
Reference 10dBAttenuator | 18N50W-10dB 10-Feb-20(CTTL, No.J20X00525) Feb-22
Reference 20dBAttenuator | 18N50W-20dB 10-Feb-20(CTTL, No.J20X00526) Feb-22
Reference Probe EX3DV4 SN 3617 27-Jan-21(SPEAG, No.EX3-3617_Jan21) Jan-22
DAE4 SN 1556 15-Jan-21(SPEAG, No.DAE4-1556_Jan21) Jan-22
Secondary Standards 1D # Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
SignalGenerator MG3700A | 6201052605 16-Jun-21(CTTL, No.J21X04467) Jun-22
Network Analyzer ES5071C | MY46110673  21-Jan-21(CTTL, No.J20X00515) Jan-22

Name Function Signature

Calibrated by: Yu Zongying SAR Test Engineer & A

Reviewed by: Lin Hao SAR Test Engineer ™ rﬁf,ﬂp %

Approved by: Qi Dianyuan SAR Project Leader ,,%: ' 9 g

Issued. July 30, 2021
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:

TSL tissue simulating liquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMXx,y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Polarization ® @ rotation around probe axis

Report No.: JYTSZ-R14-2200178

Polarization 8 8 rotation around an axis that is in the plane normal to probe axis (at measurement center), |

8=0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techniques®, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from
hand-heid 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 8 GHz)", March
2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

o Axyz Bxyz Cxyz VRxyzAB,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

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

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

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

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

Certificate No:221-60263 Page 2 ol 9
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DASY/EASY — Parameters of Probe: EX3DV4 - SN:3826

Basic Calibration Parameters

Sensor X | Sensor Y Sensor Z Unc (k=2)
Norm(uV/(Vim)?)» 0.48 | 0.41 0.35 +10.0%
DCP(mV)® 99 4 | 99.4 101.3

Modulation Calibration Parameters

uID Communication | A B lc D VR UncE
System Name dB dBVuV dB mV (k=2)
0 cw X 0.0 00 [1.0 0.00 168.0 |+2.0%
LY 0.0 0.0 1.0 ' 152.4
z 0.0 0.0 1.0 ‘ 1375

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).
B Numerical linearization parameter: uncertainty not required.

£ Uncertainly is determined using the max, deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.
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DASY/EASY - Parameters of Probe: EX3DV4 — SN:3826

Calibration Parameter Determined in Head Tissue Simulating Media

f MHz)¢ Pe:::z;w c“‘:;;:‘;:" conve X | ComvE Y | Coaviz | Alpha m" z‘:;
750 | 419 0.89 943 | 943 | 943 | 040 | 078 | +124%
835 | 415 0.90 916 | 915 | 915 | 046 | 1.30 | +121%
900 415 0.97 912 | 942 | 912 | 046 | 135 | £121%
1750 401 137 792 | 792 | 792 | 025 | 097 | +121%
1900 40.0 1.40 776 | 775 | 776 | 022 | 145 | +124%
2000 40.0 1.40 782 | 7.82 782 | 022 | 111 | £12.1%
2300 39.5 167 744 | 744 | 7.44 | 046 | 078 | +121%
2450 39.2 1.80 722 | 722 | 722 | 043 | 084 | +124%
2600 39.0 1.96 693 | 693 | 693 | 047 | 081 | £121%
3300 38.2 2.71 676 | 675 | 675 | 040 | 098 | £13.3%
3500 7.9 2.91 6.61 6.61 661 | 044 | 094 | £13.3%
3700 377 312 6.31 6.31 631 | 043 | 102 | +13.3%
3800 376 3.32 6.21 6.21 821 | 035 | 135 | ~13.3%
4100 372 3.53 630 | 630 | 630 | 035 | 126 | £13.3%
4200 37.1 3.63 615 | 616 | 645 | 035 | 135 | £13.3%
4400 36.9 3.84 806 | 6.6 606 | 035 | 135 | £13.3%
4600 36.7 4.04 592 | 592 | 592 | 040 | 1.30 | £13.3%
4800 36.4 4.25 5.88 588 | 6588 | 040 | 132 | £13.3%
4950 36.3 4.40 566 | 566 566 | 040 | 1.35 | £13.3%
5250 36.9 4.71 506 | 506 506 | 045 | 135 | £13.3%
5600 36,6 5.07 468 | 468 | 468 | 045 | 140 | £13.3%
5750 3.4 6.22 474 | 474 | 474 | 045 | 180 | +13.3%

¢ Freguency validity above 300 MHz of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to + 110 MHz
F At frequency below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and o) is
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.
S Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below £ 2% for the frequencies
between 3-6 GHz at any distance larger than haif the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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Receiving Pattern (®), 6=0°

=600 MHz, TEM f=1800 MHz, R22

Tot - - Y - 2 Tot - X - ¥ ~
1.0 —— e
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8 B - -
= | i Lo — | _§ o, T
‘g .0 ~‘_,_._.‘ | _._’..‘-' ‘\.4‘-—3—3*3«‘““”
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Uncertainty of Axial Isotropy Assessment: +£1.2% (k=2)
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Dynamic Range f(SARhead)
(TEM cell, f = 900 MHz)

Input Signal[uV]

10 Attt —— : :
107 10" 10° 10' 10 10’
SAR[mWi/cm®]

~#- not compensated  —8- compensated I

T + T TTTT T ™ Y T v YT T \ v

10° 10’ 10’
IS SAR[mWiem’)
[ “® notcompensated + compensated

Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment

f=750 MHz,WGLS R9(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:3826

Other Probe Parameters

Sensor Arrangement ‘i Triangular
;onnector Angle (°) 52.2
_N;echanical Surface Detection Mode enabled

Optical Surface Detection Mode disable

Probe Overall Length ‘ 337mm
| Probe Body Diameter 10mm

Tip Length | 9mm

Tip Diameter 2.5mm

Probe Tip to Sensor X Calibration Point 1mm
;obe Tip to Sensor Y Calibration Point 1mm

Probe Tip to Sensor Z Calibration Point 1mm |

Recommended Meaaure;nent Distance from Surface 1.4mm.a
Centificate No:Z21-60263 Page 9 of 9

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR2207058

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,

Bao'an District, Shenzhen, Guangdong,People's Republic of China.
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@lets.com Page 224 of 300



'
’\ I Report No.: JYTSZ-R14-2200178

Calibration information for Dipole

r' In Collaboration with &‘\\\‘\'l']u Y, o A
=TTL S p e 8 g % B A

sCNAS 12

Add: No.51 Xueyuan Rond, Haidian District, Beijing, 100191, Chira 'iﬁ@‘ v CALIBRATION
Tel: +86-10-62304633-2079  Fux: +86-10-62304633-2504 AR CNAS L0570
E-muil: ctibi@chinattl com hetpe/wwwechinattlen

Client ccis Certificate No:  Z20-80195
CALIBRATION CERTIFICATE

Object D750V3 - SN: 1118

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

Calibration Procedures for dipole validation kits

Calibration date: May 28, 2020

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 certificate

All calibrations have been conducted in the closed laboratory facility. environment temperature(2243)°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 108277 04-Sep-19 (CTTL, No.J19X07825) Sep-20
Power sensor NRPSA 104261 04-Sep-18 (CTTL, No.J19X07825) Sep-20
Reference Probe EX3DV4 | SN 7514 27-Sep-19(CTTL-SPEAG,N0.Z19-80308) Sep-20
DAE4 SN 1555 22-Aug-19{CTTL-SPEAG No.Z19-60295) Aug-20
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Catibration
Signai Generator E4438C | MY49071430 25-Feb-20 (CTTL, No.J20X00518) Feb-21
NetworkAnalyzer E5071C | MY46110673 10-Feb-20 (CTTL, No.J20X00515) Feb-21

Name Function Signature

Collrated by: Zhao Jing SAR Test Engineer é

Reviewed by: Lin Hao SAR Test Engineer rﬁl%)

Approved by Qi Dianyuan SAR Project Leader ——%”SL,/

Issued: May 30, 2020
This calibration certificate shall not be reproduced except in full without written approval of the laboratory
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Glossary:
TSL tissue simulating liquid
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.

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

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

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

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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52,104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
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 419 0.89 mho/m
Measured Head TSL parameters (220+02)°C 411+6% 0.87 mhoim £+ 6 %
Head TSL temperature change during test <10°C e —
SAR result with Head TSL
SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.07 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.37 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 1.37 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.53 Wikg £ 18.7 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Toemperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 0.96 mho/m
Measured Body TSL parameters (220+£0.2)°C 550+6% 0.94 mho/m £ 6 %
Body TSL temperature change during test <1.0°C e -
SAR result with Body TSL
SAR averaged over1 crmi’ (1 g) of Body TSL Candition
SAR measured 250 mW input power 2.12 Wikg
SAR for nominal Body TSL parameters normalized to 1W 8.61 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢mt’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 1.40 Wikg
SAR for nominal Body TSL parameters normalized to 1W 5.67 Wikg £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 54.4Q)- 4.05(0

Return Loss -248d8
Antenna Parameters with Body TSL

Impedance, transformed to feed paint 49.00- 6.05jQ

Return Loss - 24248
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
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DASYS Validation Report for Head TSL Date: 05.27.2020

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1118
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: f=750 MHz; 6 = 0.872 S/m; & = 41.1; p = 1000 kg/m’
Phantom section: Right Section

DASYS5 Configuration:

o Probe: EX3DV4 - SN7514; ConvF(9.7, 9.7, 9.7) @ 750 MHz; Calibrated:
2019-09-27

o Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Snl1555; Calibrated: 2019-08-22

¢ Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

« Mecasurement SW: DASYS52, Version 52.10 (4); SEMCAD X Version 14.6.14
(7483)

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

Reference Value = 53.61 V/im; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.21 Wikg

SAR(1 g) = 2.07 Wikg; SAR(10 g) = 1.37 W/kg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid
Ratio of SAR at M2 to SAR at M1 = 64,7%

Maximum value of SAR (measured) = 2.80 W/kg

-2.00

-4.00

-6.01

-8.01

-10.01

0 dB =280 W/kg =4.47 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 05.28.2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1118
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: =750 MHz; o= 0.938 S/m; & = 55.02; p = 1000 kg/m’
Phantom scction: Center Section
DASYS5 Configuration:

« Probe: EX3DV4 - SN7514; ConvF(9.87, 9.87, 9.87) @ 750 MHz; Calibrated:
2019-09-27

o Sensot-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Snl555; Calibrated: 2019-08-22

¢ Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

o Measurement SW: DASYS52, Version 52.10 (4); SEMCAD X Version 14.6.14
(7483)

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

Reference Value = 53.55 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.31 Wikg

SAR(1 g) = 2.12 W/kg; SAR(10 g) = 1.4 W/kg

Smallest distance from peaks to all points 3 dB below = 19.2 mm

Ratio of SAR at M2 to SAR at M1 = 64.7%

Maximum value of SAR (measured) = 2.87 Wikg

-2.01

-4.02

6.02

-8.03

-10.04

0 dB = 2.87 W/kg = 4.58 dBW/kg
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Impedance Measurement Plot for Body TSL
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Dipole Impedance and Return Loss calibration Report
D750V2 - SN: 1118

Object:

Calibration Date:

Calibration reference:

Calibrated By:

Reviewed BYy:

May 30, 2022

DO1

-

IEEE Std 1528:2013, IEC 62209-1:2006, FCC KDB 865664

J ﬂn@t W@‘ (Janet Wei, SAR project engineer)

Whinner M
(Winner Zhang, Technical manager)

Environment of Test Site

Temperature: 21 ~23°C
Humidity: 50~60% RH
Atmospheric Pressure: 1011 mbar

Test Data

Measurement Plot for Head TSL In 2022

750.0000000 MHz

Comparison with Original report

Calibrated By Calibrated By JYT L o

ltems CTTL In 2022 Deviation Limit

Impendence for Head TSL 54.4Q -4.05)Q 52.53Q -5.50jQ -1.87Q —-1.45jQ +5Q
Return Loss for Head TSL -24.80 -24.59 -0.85% +20%(No less than 20 dB)

Result

Compliance

JianYan Testing Group Shenzhen Co., Ltd.
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
Bao'an District, Shenzhen, Guangdong,People's Republic of China.
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@Ilets.com
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CALIBRATION LABORATORY 3 & gl.&nm = —
Add: No,52 HuaYuanBei Road, Haidian District, Beijing, 100191 ""@“\é CNAS LOSTO0
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Client JYT Certificate No: 222-60210

CALIBRATION CERTIFICATE

Object DB35V2 - SN: 4d154

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

Calibration Procedures for dipole validation kits
Calibration date: June 8, 2022

pages and are part of the certificate.

humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

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

All calibrations have been conducted In the closed laboratory facility: environment temperature (22:3)°C and

Issued: June 13, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Primary Standards 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 108277 24-Sep-21 (CTTL, No.J21X0B326) Sep-22
Power sensor NRP8S 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG No.EX3-7464_Jan22) Jan-23
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG N0.Z22-60007) Jan-23
Secondary Standards 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No.J22X00409) Jan-23
Network Analyzer ES071C | MY46110673 14-Jan-22 (CTTL, No.J22X004086) Jan-23

Name Function Signature

Galibrated by: Zhao Jing SAR Test Engineer g %

Reviewed by: Lin Hao SAR Test Engineer ’;n‘r «7’6

Approved by: Qi Dianyuan SAR Project Leader —r

Centificate No: 222-60210 Page 1 of 6
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CALIBRATION LARORATORY

Add: No.52 HunYeanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117

E-mail: ctil@chinattl.com Ittpe//www.enict.ac.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) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) 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.

o 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.

o SAR for nominal TSL parameters: The measured TSL parameters are used o 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: Z22-60210 Page 2 of 6

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR2207058
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
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Add: No.52 HunYuantici Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117

E-mail: cttl@chinatt].com http:/fwww.enict.ac.on

Measurement Conditions
DASY system configuration, as far as nol given on page 1.

CAICT

DASY Version DASYS52 V52,104
£ Extrapolation | Advanced Extrapolation
Phantom i }liplg Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.5 0.90 mho/m
Measured Head TSL parameters (220+02)"C AM1916% 088 mho/m+6 %
Head TSL temperature change during test <10°C
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.36 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9,80 Wikg % 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 1.53 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.20 W/kg £ 18.7 % (k=2)

Certificate No: 22260210

Page3of 6
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Appendix (Additional assessments outside the scope of CNAS 1.0570)

Antenna Parameters with Head TSL

CAICT

Impedance, transformed to feed poinl 48.90- 3.76)0
Return Loss -28.0dB
General Antenna Parameters and Design
[Electrical Delay (one direction) 1310 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point 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 feed-point may be damaged.

Additional EUT Data

Manufactured by

Cenrtificate No: Z22-60210 Page 4 of 6

SPEAG
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Add: No.52 HuaYuunBei Road, Haidian District, Bedjing, 100191, China
Tel: +186-10-62304633-2117
E-muil: cttl@chinattl.com httpdfiwww.caletac.cn

DASYS Validation Report for Head TSL Date: 2022-06-08
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d154
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: f= 835 MHz; o = 0.882 S/m; & = 41.9; p = 1000 kg/m*
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration;

» Probe: EX3DV4 - SN7464; ConvF(9.96, 9.96, 9.96) (@ 835 MHz; Calibrated:
2022-01-26

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

« Electronics: DAE4 Snl556; Calibrated: 2022-01-12

« Phantom: MFP_VS5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 59.20 V/im; Power Drift = -0.01 dB

Penk SAR (extrapolated) = 3.58 Wikg

SAR(1 g) = 2.36 W/kg; SAR(10 g) = 1.53 W/kg

Smallest distance from peaks to all points 3 dB below = 18 mm

Ratio of SAR at M2 to SAR at M1 = 65.7%

Maximum value of SAR (measured) = 3.17 Wikg

0 dB=3.17 W/kg = 5.01 dBW/kg

Certificate No: 222-60210 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of
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R

Schwelzerischer Kallbrlerdienst

: 2,

Schmid & Partner % g Service suisse d'élalonnage

Engineering AG T Servizlo svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % 4ﬁa§ S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
ciient  JYT (Auden) Certiticate No: D1750V2-1177_Feb21

(CALIBRATION CERTIFICATE

Object D1750V2 - SN:1177

Callbration procedure(s) QA CAL-05.v11

Calibralion date: February 10, 2021

Calibration Equipment used (M&TE critical lor caltration)

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

This calibration cerilicate documants the traceability to national standards, which realize the physical units of measurements (SI).
Tha measurements and the uncertainties with confidence probabllity are given on the following pages and are pan of the certificate.

All calibrations have baen conducted in the closed laboratory facllity: environment temperature (22 = 3)°C and humidity < 70%.

Primary Standards ID# Cal Date (Cerificate No.) Scheduled Callbration

Power mater NRP SN: 104778 01-Apr-20 (No. 217-03100/03101) Apr21

Power sensor NRP-Z91 SN 103244 01-Apr-20 (No, 217-03100) Apr-21

Powar sensor NRP-Z01 SN: 103245 01-Apr-20 (No, 217-03101) Apr-21

Relarence 20 d8 Attenuator SN: BHEGM (20k) 31-Mar-20 (No. 217-03106) Apr-21

Type-N mismalch combination SN: 310082 / 06327 31-Mar-20 (No. 217-03104) Apr-21

Relerence Probe EX3DV4 SN; 7349 28-Doc-20 (No, EX3-7349_Dec20) Dac-21

DAE4 SN: 601 02-Nowv-20 (No. DAE4-601_Nov20) Nov-21

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

Power meter E44188 SN: GB39512475 30-Oct-14 (in house check Oct-20) In house check: Oct-22

Power sensor HP B481A SN: US37282783 07-0ct-15 (in house check Oct-20) In house chack: Oct-22

Powar sensor HP B481A SN MY41082317 07-Oct-15 (in house check Oct-20) In housa check: Oct-22

RF generator RAS SMT-06 SN: 100072 15-Jun-15 (In house chack Ocl-20) In house check: Oct-22

Network Analyzer Agllent EB3S8A | SN: US41080477 31-Mar-14 (In house chack Oct-20) In house check: Oct-21
Name Function Signature

Calibrated by: Jeffrey Katzman Laboratory Techniclan O/ é g

Approved by: Katja Pokovic Technical Manager

This calibration cortificate shall not be reproduced except in full without witten approval of the laboratory.

AR —

fasued: February 11, 2021

Certificate No: D1750V2-1177_Feb21 Page 10f6
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Calibration Laboratory of \\@,, g Schweizerischer Kalibrierdi
Schmid & Partner 3 2 c Sarvice sulsse d'étalonnage
Engineering AG Z 3 Servizio svizzero di taratura \
SN S
Zeughausstrasse 43, 8004 Zurich, Switzerland % '/'\\ & Swiss Callbration Service
Accredited by the Swiss Accreditalion Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is ono of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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.

o 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: D1750V2-1177_Feb21 Page 20l 6
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 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 401 1.37 mha/m
Measured Head TSL parameters {220+ 0.2)°C 394+6% 1.34 mho/m 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.00 W/kg
SAR for nominal Head TSL parameters normalized to 1W 36.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 473 Wikg
SAR for nominal Head TSL parameters normalized to 1W 19.0 W/kg = 16.5 % (k=2)
Cedtificate No: D1750V2-1177_Feh21 Page 30f 6
JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR2207058
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtormed to feed point 4950-1.21Q

Return Loss -375dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) [ 1.218 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 direclly connected to the
sacond 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 conneclions near the
feedpoint may be damaged.

Additional EUT Data ’

[ Manutactured by SPEAG

Certificate No: D1750V2-1177_Feb21 Page 4 ol 6
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DASY5 Validation Report for Head TSL

Date: 10.02.2021
Test Laboratory: SPEAG, Zurich, Swilzerland

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1177

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; o = 1.34 S/m; &, = 39.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.67, 8.67, 8.67) @ 1750 MHz; Calibrated: 28.12.2020
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.11.2020
«  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 106.3 V/m; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 16.7 W/kg

SAR(1 g) =9 W/kg; SAR(10 g) =4.73 W/kg

Smallest distance from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 = 54.2%

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

dB

I 0
-3.20

o

-6.40
-9.60
-12.80
-16.00
0dB =139 W/kg = 11.43 dBW/kg
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Impedance Measurement Plot for Head TSL
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Dipole Impedance and Return Loss calibration Report

Object:

Calibration Date:

Calibration reference:

Calibrated By:

Reviewed BYy:

D1750V2 -

SN: 1177

February 10, 2022

DO1

-

IEEE Std 1528:2013, IEC 62209-1:2006, FCC KDB 865664

J ﬂn@t W@* (Janet Wei, SAR project engineer)

Whinner M
(Winner Zhang, Technical manager)

Environment of Test Site

Temperature: 21 ~23°C

Humidity: 50~60% RH

Atmospheric Pressure: 1011 mbar
Test Data

Measurement Plot for Head TSL In 2022

1.750000000 GHz

Comparison with Original report

Calibrated By Calibrated By JYT L o

ltems CTTL In 2022 Deviation Limit

Impendence for Head TSL 49.50Q -1.20jQ 49.62Q +2.47jQ 0.12Q -3.67jQ +5Q
Return Loss for Head TSL -37.50 -40.42 7.79% +20%(No less than 20 dB)

Result

Compliance

JianYan Testing Group Shenzhen Co., Ltd.
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
Bao'an District, Shenzhen, Guangdong,People's Republic of China.
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@Ilets.com
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Client JYT Certificate No: Z222-60211

CALIBRATION CERTIFICATE

Object D1900V2 - SN: 5d175

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

Calibration Pracedures for dipole validation kits
Calibration date: June 7, 2022
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 certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (2243)°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 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRP8S 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG No.EX3-7464_Jan22) Jan-23
DAE4 SN 1568 12-Jan-22(CTTL-SPEAG,N0.222-80007) Jan-23
Secondary Standards 1D # Cal Date (Calibrated by, Cerlificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No.J22X00409) Jan-23
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J22X00408) Jan-23

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer ’i,

Reviewed by. Lin Hao SAR Test Engineer [ﬁﬁ%

Approved by: Qi Dianyuan SAR Project Leader aé?‘cs\/,,_ -

Issued: June 13, 2022
This calibration certificate shall not be reproduced except In full without written approval of the laboratory.

Centificate No: 222-60211 Page 1 of 6

Report No.: JYTSZ-R14-2200178
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TTI s b eag CAICT

Add: No.52 HuaYuantlei Road, Haidian District, Begjing, 100191, China
Tel: +86-10-6230M633-2117

E-mail: endedchinanl.com http:/fwwweenict.ac 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) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o 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.

o 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.

o 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.

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

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

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: 222-60211 Page 2 of 6

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR2207058
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771 5 b ea g CAICT

CALIBRATION LARORATORY

Add: No.52 FuaYunnBel Road, Haidian Districe, Beljing, 100191, China
Tek: +86-10.62304633-2117

Eennil: ettl@chinattl com tp://www.caictac.en
Measurement Conditions
DASY system configuration, as far as no! given on page 1.
DASY Version DASYS2 52104
Extrapolation Advanced Extrapotation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Pormittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters {220£0.2)°C 399+6% 1.39 mho/im £+ 6 %
Head TSL temperature change during test <1.0°C e

SAR result with Head TSL
SAR averaged ovor 1_¢m’ (1 g) of Head TSL Condition 7
SAR measured 250 mW input power 9.93 Wikg
SAR for nominal Head TSL parameters normalized to 1W 39.9 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 5.18 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.8 Wikg £ 18.7 % (k=2)

Certificate No: 222-60211 Page 3 of 6

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR2207058
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

CAICT

Impedance, transformed to feed point 51,70+ 5,90i0
Return Loss - 24.44d8B
General Antenna Parameters and Design
| Electrical Delay (one direction) 1.110 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-paint 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 feed-point may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: 722-60211 Page 4 of 6
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Adkk: No.52 HunYuanllei Road, Haidian District, Beijing, 100191, China
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E-mail; citb@chinattl.com hup:/fwww.eniclac.cn

DASYS Validation Report for Head TSI, Date: 2022-06-07
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d175
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: f'= 1900 MHz; o = 1.385 S/m; &= 39.85; p = 1000 kg/m*
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

» Probe: EX3DV4 - SN7464; ConvF(8.18, 8.18, 8.18) @ 1900 MHz; Calibrated:
2022-01-26

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

o Electronics: DAE4 Sn1556; Calibrated: 2022-01-12

» Phantom: MFP_VS5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial; 1062

» DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 101.8 V/im; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 18.5 W/kg

SAR(1 g) = 9.93 W/kg; SAR(10 g) = 5,18 W/kg

Smallest distance from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M| = 54.3%

Maximum value of SAR (measured) = 15.5 W/kg

dB
0

-13.96

.

0 dB=15.5 W/kg = 11.90 dBW/kg

<17.45

Certificate No: 222-60211 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Client JYT Certificate No: Z22-60212

CALIBRATION CERTIFICATE

Object D2450V2 - SN: 810

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

Calibration date: June 6, 2022

pages and are part of the cerlificate.

humidity<70%

Calibration Equipment used (M&TE critical for calibration)

Calibration Procedures for dipole validation kits

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
[f

All calibrations have been conducted in the closed laboratory facility. environment temperature (22#3)°C and

Primary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor  NRP8S 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG,No.EX3-7464_Jan22) Jan-23
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG N0.Z22-60007) Jan-23
Secondary Standards D # ~ Cal Date (Calibrated by, Cerlificate No.) Scheduied Calibration
Signal Generator £E4438C | MY49071430 13-Jan-22 (CTTL, No. J22X00409) Jan-23
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J22X00408) Jan-23

Name Function Signature

Culibealed by Zhao Jing SAR Test Engineer Z ;{J

Reviewed by: Lin Hao SAR Test Engineer ;ﬂFr)"p

Approved by: Qi Dianyuan SAR Project Leader

Issued: June 13, 2022
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
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
¢) 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 cerlificate are valid at the frequency indicated.

o 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 FElectrical 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, normalized to an input power of 1 W at the antenna
connector.

o 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 faclor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certilicate No: Z22-60212 Page 2 0f 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and caiculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.020.2) °C 400+6% 1.81 mho/m £ 6 %
Head TSL tomperature change during test <1.0°C -

SAR result with Head TSL

SAR averaged over 1 ¢’ (1 g) of Head TSL Condition

SAR measured 250 mW input power 13.3 Wkg

SAR for nominal Head TSL parameters normalized to 1W 53.4 Wikg £ 18.8 % (k=2)

SAR averaged over 10 ¢’ (10 g) of Head TSL Condition

ER measured 250 mW inpul power 6.19 Wikg

SAR for nominal Head TSL parameters normalized to 1W 24.8 Wikg + 18.7 % (k=2)

Certificate No: Z22-60212 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

CAICT

Impedance, transformed to feed point 53.20+ 2.79j0
Return Loss -27.7dB
General Antenna Parameters and Design
[ Electrical Delay (one direction) 1.066 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point 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 feed-point may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: 722-60212 Page dof 6

JianYan Testing Group Shenzhen Co., Ltd.

Project No.: JYTSZR2207058

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,

Bao'an District, Shenzhen, Guangdong,People's Republic of China.

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@Ilets.com

Page 256 of 300



’
’\ I Report No.: JYTSZ-R14-2200178

‘ Inn Collaboration with
/77 s p o a g CAICT
—

CALIERATION LABORATORY

Add: No.52 HuaYuanBei Road, FHaidian Disteiet, Deijing, 100191, Ching
lel: +86-10-62304633-2117
E-mil: cetl@@ehinatLoom htpe/wwwecaict.ac.en

DASYS Validation Report for Head TSL Date: 2022-06-06
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 910
Communication System: UID 0, CW; Frequency: 2450 MHz: Duty Cycle: 1:1
Medium parameters used: = 2450 MHz; o = 1.806 S/m; & = 40.03; p = 1000 kg/m*
Phantom section: Right Section
Mecasurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN7464; ConvF(7.77, 7.71, 7.77) @ 2450 MHz; Calibrated:
2022-01-26

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

¢ Electronics: DAE4 Sn1556; Calibrated: 2022-01-12

¢ Phantom: MFP_VS5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

o DASYS2 52,10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 97.85 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 27.3 W/kg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.19 W/kg

Smallest distance from peaks to all points 3 dB below = 8.5 mm

Ratio of SAR at M2 to SAR at M| =49.3%

Maximum value of SAR (measured) = 22.3 W/kg

dDB ( TS

-4.32

-f.64

-12.96

-17.28

-21.60 _L :

0 dB=22.3 W/kg = 13.48 dBW/kg
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Impedance Measurement Plot for Head 'TSL
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Adkl: No.52 HunYuanBei Road, Haidian District, Beijing, 100191, Chi ’? CALIBRATION
Tel: +86-10-62304633-2079  Fax: 186-10-62301633-2501 AR ‘\ CNAS L0570
E-mail: ettb@ehinattl com Iepetiwww,chinatilen
Client JYT Certificate No:  221-60440

CALIBRATION CERTIFICATE

Object D2600V2 - SN: 1114

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

Calibration Procedures for dipote validation kits

Calibration date: October 28, 2021
This calibration Certificate documents the lraceability 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 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRP8S 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7517 03-Feb-21(CTTL-SPEAG N0.Z21-60001) Feb-22
DAE4 SN 1556 15-Jan-21(SPEAG No.DAE4-1556_Jan21) Jan-22
Secondary Standards 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 01-Feb-21 (CTTL, No.J21X00583) Jan-22
Network Analyzer ES071C | MY46110673  14-Jan-21 (CTTL, No.J21X00232) Jan-22

Name Function Signature

Callorated by: Zhao Jing SAR Test Engineer /

Reviewed by: Lin Hao SAR Test Engineer ﬁ.ﬂ%

Approved by: Qi Dianyuan SAR Project Leader Gé"eh./"’

Issued: October 31, 2021
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
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:

o 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.

o 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.

o [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.

o SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuit.

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%.
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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 Fial Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm
Froquency 2600 MHz % 1 MHz
Head TSL parameters
The following parameters and calculations were applied. .
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.98 mho/m
Measured Hoad TSL parameters (220+02)°C J398+6% 1.94 mho/m + 6 %
Head TSL temperature change during test <1.0°C -

SAR result with Head TSL
SAR averaged over 1 ¢m’ (1g) of Head TSL | Condition
SAR measured 250 mW inpul power 13.7 Wikg
SAR for nominal Head TSL parameters normalized to 1W 55.3 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Candition
SAR measurad 250 mW Input power 6.05 Whkg
SAR for nominal Head TSL parameters normalized to 1W 24.3 Wikg * 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 51.10- 7.05)0
Return Loss -23.1d8 J
General Antenna Parameters and Design
1.060 ns —|

Electrical Delay (one direction)

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

be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the fee

connected to the second arm of the dipole. The antenna is therefore short-circuited for
of the dipoles, small end caps are added to the dipole arms in order to improve matchi

ding line is directly
DC-signals, On some
ng 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: Z221-60440 Page d of 6

JianYan Testing Group Shenzhen Co., Ltd.

Project No.: JYTSZR2207058

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,

Bao'an District, Shenzhen, Guangdong,People's Republic of China.

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@Ilets.com

Page 262 of 300



INT

Report No.:

JYTSZ-R14-2200178

DASYS Validation Report for Head TSL

r : In Collaboravion with
77Tl s p e a g
S CAUBRATION LARORATORY

Add: No,52 HuaYuunBei Rowd, Huidlinn Disteict, Beijing, 100191, China
lel: +86-10-62304633-2079 Fax: +86-10-623M633-2504
E-mnil: ettliachinattl.com http:/iwww.chinattl cn

Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1114
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1

Medium parameters used: = 2600 MHz; o = 1.944 S/m; & = 39.81; p = 1000 kg/m’

Phantom section: Right Section
DASYS Configuration:

Date: 10.28.2021

e Probe: EX3DV4 - SN7517; ConvF(7.1, 7.1, 7.1) @ 2600 MHz; Calibrated:

2021-02-03
« Sensor-Surface: I.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Snl556; Calibrated: 2021-01-15

¢ Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
o Measurement SW: DASYS2, Version 52.10 (4); SEMCAD X Version 14.6.14

(7501)

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

dy=5mm, dz=5mm

Reference Value = 106.6 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 30.2 W/kg

SAR(1 g) = 13.7 W/kg; SAR(10 g) = 6.05 W/kg

Smallest distance from peaks to all points 3 dB below = 8.9 mm
Ratio of SAR at M2 to SAR at M| =45%

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

dB
0

-4.93

-9.85

-14.78

-19.70

-24.63

0dB =24.0 W/kg = 13,80 dBW/kg

Certificate No: Z221-60440 Page s of 6

JianYan Testing Group Shenzhen Co., Ltd.
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
Bao'an District, Shenzhen, Guangdong,People's Republic of China.

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@Ilets.com

Project No.: JYTSZR2207058

Page 263 of 300



J\’T Report No.:

JYTSZ-R14-2200178

In Collaboration with

4

- 777. s p e a g
CALIBRATION LABORATORY

Add: No.52 HunYuunBei Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
Femail: cstl@chinott] com Dt wwwehinaethen

Impedance Measurement Plot for Head TSL
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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

JYT (Auden)
CALIBRATION CERTIFICATE

Accreditation No.: SCS 0108

Cliont Certificate No: D3500V2-1118_Feb21

U S—
Object D3500V2 - SN:1118
Calibration procedure(s) QA CAL-22.v6
Calibration Procedure for SAR Validation Sources between 3-10 GHz
Calibration date: February 04, 2021

Thia calibration certificate documents the traceability 1o ntional standards, which reatize the physical unils of measurements {Si),
Tho measurements and the unceralnties with canfidance probability are given on the tollowing pages and are par of the cerificata.

All calibrations have been conducted in the closed laboratory facility: environment tomperature (22 2 3)°C and humidity < 70%.

Calibration Equipment used (MATE crifical for caliration)

Primary Standards 1D # Cal Date (Ceontificate No.) Scheduled Calibration
Power meter NRP SN: 104778 01-Ape-20 (No. 217-03100/03101) Apr-21
Power senser NRP-Z91 SN: 103244 01-Apr-20 (No, 217-03100) Apr-21
Powar sensor NAP-Z91 SN: 103245 01-Apr-20 (No. 217-03101) Apr-21
Reference 20 dB Attenuator SN: BHO394 (20k) 31-Mar-20 (No, 217-03106) Apr-21
Type-N miamatch combination SN: 310982 / 06327 31-Mar-20 (No. 217-03104) Ape-21
Reference Probe EXIDV4 SN: 3503 30-Dec-20 (No. EX3-3503_Dec20) Doc-21
DAEA SN: 601 02-Nov-20 (No. DAEA4-601_Nov20) Nov-21
Secondary Standards D ¥ Check Date (in house) Scheduled Check
Power meter E4419B SN: GB398512475 30-0c1-14 (in house chock Oct-20) In house check: Oct-22
Power sensor HP BABIA SN: US37202783 07-Oct-15 (in house check Oct-20) In house chock: Oct-22
Power sensor HP B4B1A SN: MY41092317 07-0c¢t-15 (In house check Oct-20) In house check: Oct-22
RF genserator R&AS SMT-06 SN: 100972 15-Jun-15 (In house check Oct-20) In houss check: Oct-22
Network Analyzer Agllent EB358A | SN: US41080477 31-Mar-14 (in house chack Oct-20) In house check: Oct-21

Nama Function Signalure
Calibrated by: Jston Kastrall Laboratory Techniclan [ - ( /

-

Approved by: Katja Pokovic Technical Manager

This callbration certificate shall not be reproduced except in full without writlen appeoval of the laboratory.

s

Issued: February 8, 2021
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Accrodilad by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multitateral Agreamant for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3500 MHz £ 1 MHz

Head TSL parameters
The lollowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 379 2.91 mho/m
Measured Head TSL parameters (22.0+0.2) "“C 374+6% 288 mho/m £6 %
Head TSL temperature change during test <05°C e
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW Input power 6.56 W/kg
SAR for nominal Head TSL parameters normalized to 1W 65.6 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW Input power 2.45 W/kg
SAR for nominal Head TSL parameters normalized to 1W 24.5 Wikg = 19.5 % (k=2)
Certificate No: D3500V2-1118_Feb21 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 5260Q-4.7Q
Return Loss -256dB

General Antenna Parameters and Design

| Etectrical Detay (one direction) | 1.139 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 connacted 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 10 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 Manulactured by SPEAG
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DASYS5 Validation Report for Head TSL

Date: 04.02.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN: 1118

Communication System: UID 0 - CW: Frequency: 3500 MHz

Medium parameters used: f= 3500 MHz; 6 =2.88 S/m; &, = 374;p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI CG63.19-2011)

DASYS52 Configuration;
« Probe: EX3DV4 - SN3503; ConvF(7.91,7.91, 7.91) @ 3500 MHz; Calibrated: 30.12.2020
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 PSO AA; Serial: 1001
o DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3500MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 71.58 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 17.8 W/kg

SAR(1 g) = 6.56 W/kg; SAR(10 g) = 2.45 W/kg

Smallest distance from peaks to all points 3 dB below = 8.4 mm

Ratio of SAR at M2 to SAR at M1 =75.1%

Maximum value of SAR (measured) = 12.5 W/kg

-7.00

-14.00

0dB = 12.5 W/kg = 10.97 dBW/kg
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Impedance Measurement Plot for Head TSL
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Dipole Impedance and Return Loss calibration Report
D3500V2 - SN: 1118

Object:

Calibration Date:

Calibration reference:

Calibrated By:

Reviewed BYy:

February 04, 2022

D01

-

IEEE Std 1528:2013, IEC 62209-1:2006, FCC KDB 865664

J ﬂn@t W@‘ (Janet Wei, SAR project engineer)

Whinnet M
(Winner Zhang, Technical manager)

Environment of Test Site

Temperature: 18 ~ 25°C
Humidity: 50~60% RH
Atmospheric Pressure: 1011 mbar

Test Data

Measurement Plot for Head TSL In 2022

Comparison with Original report

Calibrated By JYT

ltems Calibrated By CTTL In 2022 Deviation Limit
Impendence for Head TSL 52.600-4.70jQ 49.230-5.46jQ -3.37Q-0.76jQ 50
Return Loss for Head TSL -25.60dB -25.22dB -1.48% +20%(No less than 20 dB)

Result
Compliance

JianYan Testing Group Shenzhen Co., Ltd.
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
Bao'an District, Shenzhen, Guangdong,People's Republic of China.
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@Ilets.com
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Calibn:ation Laboratory of \L/‘\'J o, G Schweizerischer Kalibrierdienst
Schmid & Partner : z c Sorvice sulsse d'étalonnage
Engineering AG L Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurlch, Switzerland ’v,‘ /ﬁw‘? S Swiss Calibration Service
LTI
Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

client  JYT (Auden) Certiticate No: D3700V2-1089_Feb21
CALIBRATION CERTIFICATE

Object D3700V2 - SN:1089

Calibeation procedura(s) QA CAL-22.v6
Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration date: February 04, 2021

This caBbration certificate documents the traceability 1o national standards, which realize the physical units of measurements (S1)
The measurements and the uncartainties with confidence probability are given on the following pages and are part of the cerdificate,

All calibrations have been conducted in the closed laboratory facilily: environment lemperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D ¥ Cal Date (Cerificata No.) Schadulad Calibration
Power mater NRP SN: 104778 01-Apr-20 (No, 217-03100/03101) Apr-21
Power sensor NAP-Z01 SN 103244 01-Apr-20 (No. 217-03100) Apr-21
Power sensor NAP-291 SN: 103245 01-Apr-20 (No. 217-03101) Ape-21
Reterence 20 dB Altenuator SN: BHB324 (20k) 31-Mar-20 (No. 217-03106) Apr-21
Type-N mismatch combination SN: 310982 /06327  31-Mar-20 (No. 217-03104) Ape-21
Reference Probe EX3DVA SN: 3503 30-Dec-20 (No. EX3-3503_Dec20) Dec-21
DAE4 SN: 601 02-Now-20 (No. DAE4-801_Nov20) Nov-21
Secondary Standards 10w Check Date (In houss) Scheduled Check
Power meter E44198 SN: GB38512475 30-0ct-14 (In house check Oct-20) In house check: Oct-22
Power sensor HP B4B1A SN: US37202783 07-0ct-15 (in house chack Ocl-20) In house check: Oct-22
Power sensor HP B461A SN: MY41092317 07-0ct-15 (in house chack Oct-20) In house check: Oct-22
RF generator RAS SMT-06 SN: 100972 15-Jun-15 {in house check Oct-20) In house check: Oct-22
Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-21
Nama Function Signalwe

Calibrated by: Jeton Kastatl Laboratory Technician k

=S Lo (s

)
Approved by: Katja Pokovic Technical Managor W
s -~ - —

Issued: February 9, 2021

This calibration cerlificate shall not be reproduced except In full without written appraval of the laboratory.
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Calibration Laboratory of i’{@”'; G Schwoizerischer Kalibrierdienst
Schmid & Partner M c Service suisse d'étalonnage
Engineering AG o Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % ,7'-\\‘\&? S swiss Calibration Service
el
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Servico is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards: ‘

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

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢) |EC 62209-2, “Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certificate No: D3700V2-1089_Feb21 Page 20f 6
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52,104
Extrapolation Advanced Exirapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3700 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 3r7 3.12 mho/m
Measured Head TSL parameters (220+£02)°C 37126% 3.04 mho/m £ 6 %
Head TSL temperature change during test <05°C e R
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW inpul power 6.60 Wikg
SAR lor nominal Head TSL paramelers normalized to 1W 66.1 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.39 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.8 Wikg £ 19.5 % (k=2)
Certificate No: D3700V2-1089_Feb21 Page 3 of 6
JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR2207058
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtormed to feed point 4460+ 1.0jQ
Retumn Loss -24.7 dB

General Antenna Parameters and Design

ITEIecIrical Delay (one direction) I 1.130 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 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 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 sl
according to the Standard.

No excessive force must be applied 10 the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data
[ Manutactured by | SPEAG |
Gertificate No: D3700V2-1089_Feb21 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 04.02.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN: 1089

Communication System: UID 0 - CW; Frequency: 3700 MHz

Medium parameters used: = 3700 MHz; ¢ = 3.04 S/m; & = 37.1; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY52 Configuration:
o Probe: EX3DV4 - SN3503; ConvF(7.73, 7.73, 7.73) (@ 3700 MHz; Calibrated: 30.12.2020
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 02.11.2020
o Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3700MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.35 V/m; Power Drift = -0,03 dB

Peak SAR (extrapolated) = 18.8 Wikg

SAR(1 g) = 6.6 W/kg; SAR(10 g) = 2.39 W/kg

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M1 =73.1%

Maximum value of SAR (measured) = 12.9 W/kg

-16.00

-24.00

-32.00

-40.00

0dB =129 Wkg=11.11 dBW/kg
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Impedance Measurement Plot for Head TSL
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Dipole Impedance and Return Loss calibration Report

Object: D3700V2 - SN: 1089
Calibration Date: February 04, 2022
. . _ IEEE Std 1528:2013, IEC 62209-1:2006, FCC KDB 865664
Calibration reference: DO1
Calibrated By: —T W ( , . ,
y J ﬂn@t & (Janet Wei, SAR project engineer)

Reviewed By: W;WM
(Winner Zhang, Technical manager)

Environment of Test Site

Temperature: 18 ~ 25°C

Humidity: 50~60% RH

Atmospheric Pressure: 1011 mbar
Test Data

Measurement Plot for Head TSL In 2022

betairk A

m 3.700000000 GHz

Comparison with Original report

Items Calibrated By CTTL Ca“brlitggziy T Deviation Limit
Impendence for Head TSL 44.600-1.00jQ 47.790-2.21jQ -3.37Q-0.76jQ 50
Return Loss for Head TSL -24.70dB -23.88dB -3.32% +20%(No less than 20 dB)
Result
Compliance
JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR2207058

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
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Calibration Laboratory of N2 Schwelzerischer Kalibrierdienst
X Ny %,
Schmid & Partner m 2 Service sulsse d'étalonnage
Engineering AG Z T Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland {"w,,l//_’—‘\\\w‘? S swiss Calibration Service
Accredited by (he Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is ono of the signatories to the EA

Multilateral Agreament for the recognition of calibration certificates

ciiest  JYT (Auden) Cortificate No: D3900V2-1064_Feb21
CALIBRATION CERTIFICATE

Objecl D3900V2 - SN:1064

Calibration procedure(s) QA CAL-22.v6

Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration date: February 09, 2021

This calibration cerlificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measuraments and the uncerlainties with confidence probabiity are given on the following pages and are part of the cerlificate,

All calitrations have been conducted in the dosed laboratory facility: environment temperature (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for calibration)

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

Power moter NRP SN: 104778 01-Apr-20 (No. 217-03100/03101) Apr-21

Power sensor NRP-291 SN: 103244 01-Apr-20 (No. 217-03100) Apr-21

Powar sensor NRP-Z91 SN: 103245 01-Apr-20 (No. 217-03101) Apr-21

Reference 20 d8 Attenuator SN: BHO304 (20k)  31-Mar-20 (No. 217-03106) Apr21

Type-N mismatch combination SN: 310082/06327  31-Mar-20 (No. 217-03104) Apr-21

Reference Probe EX3DV4 SN. 3503 30-Dec-20 {No. EX3-3503_Dec20) Dec-21

DAE4 SN: 601 02-Nov-20 (No. DAEA-601_Nov20) Now-21

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

Power meler E44198 SN: GB39512475 30-Oct-14 (in house check Oct-20) in house check: Oct-22

Power sensor HP B4B1A SN: US37292783 07-Oct-15 (In house check Oct-20) In house check: Oct-22

Power sensor HP 84514 SN: MY41082317 07-Oct-15 (In house check Oct-20) In house check: Oct-22

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (In house check Oct-20) In house check: Oct-22

Natwork Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (In house check Oct-20) In housa chack: Oct-21
Name Function Signatwre

Callbrated by: Lelf Klysner Labaratory Technlcian %
Approved by: Kalja Pokovic Technical Manager % é :

Issued: February §, 2021

| This caltration certificate shall not be reproduced except in full without written approval of the laboratory,
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Calibration Laboratory of S S Schwolzorischer Kallbriordionst
Schmid & Partner C Service sulssa d'étalonnage ‘
Engineering AG % s Servizio svizzero di taratura
Ny

Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agr t for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques", June 2013

b) IEC 62209-1, "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:

» 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,

« 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%.
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Measurement Conditions

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

DASY Version DASYS Vv52.10.4
Extrapolation Advanced Extrapolation

Phantom Modutar Fiat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx,dy=4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3900 MHz £ 1 MMz

Head TSL parameters at 3900 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 375 3.32 mho/m

Measured Head TSL parameters (220+0.2)°C 369+6% 320 mho/m+6 %

Head TSL temperature change during test <05°C e
SAR result with Head TSL at 3900 MHz

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

SAR measured 100 mW input power 6.97 Wika

SAR for nominal Head TSL parameters normalized to 1W 69.9 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.43 Wikg

SAR for nominal Head TSL parameters normalized to 1W 24.2 Wikg £19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3900 MHz

Impedance, transformed to feed point 4570-41jQ

Relurn Loss -24.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) l 1.103 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 dipele arms in order o 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
feadpoint may be damaged.

Additional EUT Data

Manufactured by [ SPEAG |
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DASYS5 Validation Report for Head TSL

Date: 09.02.2021
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 3900 MHz; Type: D3900V2; Serial: D3200V2 - SN:1064

Communication System: UID 0 - CW; Frequency: 3900 MHz

Medium parameters used: = 3900 MHz; o = 3.2 S/m; & = 36.9; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN3503; ConvF(7.39, 7.39, 7.39) @ 3900 MHz; Calibrated: 30.12.2020
¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 02.11.2020
¢ Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o DASYS52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3900MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Mecasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 74.95 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 19.8 Wikg

SAR(1 g) = 6.97 W/kg; SAR(10 g) = 2.43 W/kg

Smallest distance from peaks to all points 3 dB below = 7.9 mm

Ratio of SAR at M2 to SAR at M1 = 74.5%

Maximum value of SAR (measured) = 13.5 Wikg

-6.00
-12.00

-18.00

-24.00

-30.00

0 dB = 13.5 W/kg = 11.30 dBW/kg
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Impedance Measurement Plot for Head TSL
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Dipole Impedance and Return Loss calibration Report
D3900V2 - SN: 1064

Object:

Calibration Date:

Calibration refere

Calibrated By:

Reviewed BYy:

February 04, 2022
IEEE Std 1528:2013, IEC 62209-1:2006, FCC KDB 865664

nce: DO1

-

J ﬂn@t W@‘ (Janet Wei, SAR project engineer)

Whinnet M
(Winner Zhang, Technical manager)

Environment of Test Site
Temperature: 18 ~ 25°C
Humidity: 50~60% RH
Atmospheric Pressure: 1011 mbar
Test Data

Measurement Plot for Head TSL In 2022

bt s Lraby

4 Wiy s

Maskar 1 B

900000000 GHz

.4

Comparison with Original report

202242401 15:22

Calibrated By JYT

Items Calibrated By CTTL In 2022 Deviation Limit
Impendence for Head TSL 45.700-4.10jQ 44.480-5.38jQ -1.220-1.28jQ 50
Return Loss for Head TSL -24.10dB -22.55dB -6.43% +20%(No less than 20 dB)

Result
Compliance

JianYan Testing Group Shenzhen Co., Ltd.
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
Bao'an District, Shenzhen, Guangdong,People's Republic of China.
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Calibration Laboratory of se“'w"‘z; G Schweizerischer Kallbrierdienst
Schmid & Partner % c Service sulsse d'étalonnage
Engineering AG g Servizlo svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % /.ﬁ.\“\‘\ S swiss Calibration Service
Accradited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multitateral Agreament for the recognition of calibration certificates

ciient  JYT (Auden) Certificate No: D5GHzV2-1320_Feb21
(CALIBRATION CERTIFICATE

Object D5GHzV2 - SN:1320

Calibration procedura(s) QA CAL-22.v6
Callibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration date: February 05, 2021

This calibration certdicate documents the traceability 1o national standards, which realize the physical units of measurements (S1),
The measuraments and the uncertaintics with confidence probability are given on the following pages and are part of the cartiticate,

All calibrations have been conducted in the closed laboratory faclity: environment lemperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards 10 # Cal Date (Cartdicate No.} Scheduled Calibeation
Power metar NAP SN: 104778 01-Apr-20 (No. 217-03100/03101) Apr-21 ]
Power sensor NRP-Z91 SN: 103244 01-Apr-20 (No. 217-03100) Apr-21
Power sensor NRP-Z91 SN: 103245 01-Apr-20 (No. 217-03101) Apr-21
Reference 20 dB Altenuator SN: BHO394 (20k) 31-Mar-20 (No. 217-03106) Apr-21
Type-N mismatch combination SN: 310082/ 06327  31-Mar-20 (No. 217-03104) Apr-21
Reference Probe EX3DV4 SN: 3503 30-Dec-20 (No, EX3-3503_Dec20) Dac-21
DAE4 SN: 601 02-Now-20 (No. DAEA-601_Nov20) Nov-21
Secondary Standards 1D # Check Date (in house) Scheduled Check
Power meter E44188 SN: 3838512475 30-0Oct-14 (In house chock Oct-20) In house check: Oct-22
Power sensor HP 8481A SN: US37292783 07-0ci-15 (in house check Oct-20) In house check: Oct-22
Power sensor HP 8481A SN: MY41092317 07-0c1-15 (In house check Oct-20) In house check: Oct-22
RF generator R&S SMT-06 SN: 100972 15-Jun-15 {in house check Oct-20) In house chock: Oct-22
Network Analyzer Agilont EB358A | SN: US41080477 31-Mar-14 (In housa check Oct-20) In house check: Oot-21

Name Function na
Calibrated by: Claudio Loubler Laboratory Techalclan

I/

pa
Approvad by: Katja Pokovic Technlcal Managar %ﬁ 4‘

Issued: Fabruary 5, 2021

This calibration certificate shall not be reproduced axcep! in full withou! wrilten approval of the laboratory.
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Calibration Laboratory of S, G Schwelzerischer Kallbrierdienst

Schmid & Partner % c Service sulase d'étalonnage ‘
Engineering AG e Servizio svizzero di taratura

Zeughaussirasse 43, 8004 Zurich, Switzerland o "r/l.;;—\\\‘-““\“ S Sswiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accroditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2018, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o 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.

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system conlfiguration, as far as not given on page 1,

DASY Version DASYS V52.10.4
Extrapolation Advanced Extrapolation

Phantom Maodular Fiat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy = 10,0 mm, dz = 10.0 mm Graded Ratio = 1.4 (Z direction)

5200 MHz + 1 MHz
5300 MHz & 1 MHz
Frequency 5500 MHz + 1 MHz
5600 MHz + 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 36.0 4.66 mho/m
Measured Head TSL parameters (22.0£0.2)°C 348+6% 4.49 mho/m £+ 8 %
Head TSL temperature change during test <05"C

SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.98 Wikg
SAR for nominal Head TSL parameters normalized to 1W 79.1 Wikg = 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.28 Wikg
SAR for nominal Head TSL parameters normalized to 1W 22.6 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5300 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.76 mha/m
Measured Head TSL parameters (22.0+02)°C 346+6% 4.59 mho/m + 6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8,15 Wikg
SAR for nominal Head TSL parameters normalized to 1W 80.8 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 100 mW input power 2.34 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.2 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 356 4.96 mho/m
Measured Head TSL parameters (22.0+02)°C 343+6% 4,78 mho/m £ 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.67 W/kg
SAR for nominal Head TSL parameters normalized to 1W 85.9 Wikg + 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.47 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 24.4 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220C 355 5.07 mho/m

Measured Head TSL parameters (22.0£0.2)°C 342+6% 4.88 mho/m + 6 %

Head TSL temperature change during test <05°C
SAR result with Head TSL at 5600 MHz

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

SAR measured 100 mW input power 8.40 Wikg

SAR for nominal Head TSL parameters normalized to 1W 83.2 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.40 Wikg

SAR for nominal Head TSL parameters narmalized to 1W 23.7 Wikg = 19.5 % (k=2)

Head TSL parameters at 5800 MHz

The following parameters and caloulations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 353 5.27 mho/m

Measured Head TSL parameters (220+02)°C 33946% 5.09 mho/m + 6 %

Head TSL temperature change during test <05"C
SAR result with Head TSL at 5800 MHz

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

SAR measured 100 mW input power 8.17 Wikg

SAR for nominal Head TSL parameters normalized to 1W 80.9 W/ikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.32 Wikg

SAR for nominal Head TSL parameters narmalized to 1W 22,9 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 50.10Q2-39)Q

Return Loss -28.1d8

Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed point 506Q+3.1)Q

Return Loss -30.0 dB

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 475Q+12iQ

Return Loss -30.7 dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 5350+21)Q

Return Loss -28.2dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 505Q+76iQ
Return Loss -224dB

General Antenna Parameters and Design

| Etectricat Delay (one direction) | 1.197 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 |
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DASY5 Validation Report for Head TSL w

Date: 05.02.2021
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: DSGHzV2 - SN:1320

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: = 5200 MHz; o = 4.49 S/m; & = 34.8; p = 1000 kg/m’

Medium parameters used: f = 5300 MHz; o = 4.59 S/m; & = 34.6; p = 1000 kg/m*

Medium parameters used: = 5500 MHz; o = 4.78 S/m; & = 34.3; p = 1000 kg/m*

Medium parameters used: = 5600 MHz; o = 4.88 S/m; & = 34.2; p = 1000 kg/m’

Medinm parameters used: f = 5800 MHz; o = 5.09 S/m; & = 33.9; p = 1000 kg/m*

Phantom section: Flat Section

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

DASYS52 Configuration:

« Probe; EX3DV4 - SN3503; ConvF(5.8, 5.8, 5.8) @ 5200 MHz, ConvF(5.49, 5.49, 5.49) @ 5300
MHz, ConvF(5.25, 5.25, 5.25) @ 5500 MHz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz, ConvF(5.01, 5.01,
5.01) @ 5800 MHz, Calibrated: 30.12.2020

o Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 02.11.2020

o  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76.70 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 27.7 Wikg

SAR(1 g) = 7.98 W/kg; SAR(10 g) = 2.28 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 =70.8%

Maximum value of SAR (measured) = 17.9 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76.91 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 28.3 W/kg

SAR(1 g) = 8.15 W/kg; SAR(10 g) = 2.34 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 10 SAR at M1 =70.8%

Maximum value of SAR (measured) = 18.3 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=|.4mm

Reference Value = 76.98 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 32.6 Wikg

SAR(1 g) = 8.67 W/kg; SAR(10 g) = 2.47 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M| =68.1%

Maximum vitlue of SAR (measured) = 20.1 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 77.18 V/m; Power Drili = -0.09 dB

Peak SAR (extrupolated) = 30.7 W/kg

SAR(1 g) = 8.40 W/kg; SAR(10 g) = 2.40 W/kg

Smallest distance from peaks to all points 3 dB below =7.2 mm

Ratio of SAR at M2 to SAR at M1 = 68.9%

Maximum value of SAR (measured) = 19.2 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 75.07 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 31.6 W/kg

SAR(1 g) = 8.17 W/kg; SAR(10 g) = 2.32 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M| = 67.3%

Maximum value of SAR (measured) = 19.0 W/kg

0dB = 20.1 Wrkg = 13.03 dBW/kg
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Impedance Measurement Plot for Head TSL
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Dipole Impedance and Return Loss calibration Report

Object: D5GHzV2 - SN: 1320
Calibration Date: February 05, 2022
. . _ IEEE Std 1528:2013, IEC 62209-1:2006, FCC KDB 865664
Calibration reference: DO1
Calibrated By: —T W ( . . .
y J ﬂn@t & (Janet Wei, SAR project engineer)

Reviewed By: W;WM
(Winner Zhang, Technical manager)

Environment of Test Site

Temperature: 18 ~ 25°C

Humidity: 50~60% RH

Atmospheric Pressure: 1011 mbar
Test Data

Measurement Plot for Head TSL In 2022

5.200000000 GHz

Comparison with Original report

Items Calibrated By CTTL Callbrlz;tggzl?éy T Deviation Limit
Impendence for Head TSL 50.100-3.90jQ 47.050-2.41jQ -3.05Q+1.49jQ 50
Return Loss for Head TSL -28.10dB -32.32dB 15.02% +20%(No less than 20 dB)
Result
Compliance
JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR2207058

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
Bao'an District, Shenzhen, Guangdong,People's Republic of China.
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Comparison with Original report

Calibrated By JYT

Deviation

Limit

Items Calibrated By MVG In 2022
Impendence for Head TSL 50.60+3.10jQ 49.10Q+6.07jQ -1.50+2.97jQ 50
Return Loss for Head TSL -30.00dB -33.78dB 12.60% +20%(No less than 20 dB)

Result
Compliance

Comparison with Original report

Items Calibrated By MVG Calibrated By JYT Deviation Limit
In 2022
Impendence for Head TSL 47.50+1.20jQ 47.90Q+5.68jQ 0.400-4.48jQ +5Q0
Return Loss for Head TSL -30.70dB -32.69dB 6.48% +20%(No less than 20 dB)

Result
Compliance

JianYan Testing Group Shenzhen Co., Ltd.

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,

Bao'an District, Shenzhen, Guangdong,People's Republic of China.
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Comparison with Original report

Calibrated By JYT

Items Calibrated By MVG In 2022 Deviation Limit
Impendence for Head TSL 53.50+2.10jQ 49.430+3.51jQ -4.07Q+1.41jQ 50
Return Loss for Head TSL -28.20dB -26.39dB -6.42% +20%(No less than 20 dB)

Result
Compliance

Comparison with Original report

Calibrated By JYT

Items Calibrated By MVG In 2022 Deviation Limit
Impendence for Head TSL 50.50+7.60jQ 48.600+2.19jQ 0.330-2.42jQ 50
Return Loss for Head TSL -22.40dB -25.35dB 13.17% +20%(No less than 20 dB)

Result
Compliance

JianYan Testing Group Shenzhen Co., Ltd.

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,

Bao'an District, Shenzhen, Guangdong,People's Republic of China.
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Calibration information for DAE

’-\" In Collaboration with W,
&= 777.s p e a g 2, e i CAICT

S CAURBRATION LARORATORY jflac-MRA CNAS

o~
Add: No.52 HuaYusnBei Road, Haidian District, Reijing, 100191, China. 777y gl LRATION

N\ &
Tel: +86-10-62301633-2512 Fax: +86-10-62301633-2500 ol CNAS LOST0
F-rmail: ettl@dchinattl com Hup:/www.echinattl.en
Client : 9J¥YT— _Certificate No: Z22-60209

CALIBRATION CERTIFICATE

Object DAE4 - SN; 1373

Callbration Procedure(s) FF.211-002-01
Calibration Procedure for the Data Acquisition Eleclronics
(DAEX)

Calibration date: June 06, 2022

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+3yC and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date{Calibrated by, Certificate No.) Scheduled Calibration

Process Calibrator 763 | 1971018 15-Jun-21 (CTTL, No.J21X04465) Jun-22
Name Function Signature

Calibrated by: Yu Zongying SAR Test Engineer ¥

Reviewed by: Lin Hao SAR Test Engineer 1#13{9

Approved by: Qi Dianyuan SAR Project Leader CM

Issued: June 09, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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AR " |n Collaboration with
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Sl CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beljing, 100191, China

lel: +86-10-62304633-2512 Fax: +86-10-62304633-2504

E-muil: cttbchinattl.com Hitp/iwww.chinattl.cn
Glossary:
DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters:

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

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

« The report provide only calibration results for DAE, it does not contain other
performance test results.
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In Collaboration with
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DC Voltage Measurement
AD - Converter Resolution nominal

High Range: 1LSB = 6.1V, full range = -100...+#300 mV
Low Range: 1LSB = 61inV, full range = -1

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

Calibration Factors X Y Z

High Range 403.940 + 0.15% (k=2) | 403.903 + 0.16% (k=2)

404.196 + 0.15% (k=2)

Low Range

3.98687 + 0.7% (k=2) | 4.00795 1 0.7% (k=2)

4.01128 £ 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

347°¢1°
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