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DASYS Validation Report for Body TSL Date: 08.30.2019

Test Laboratory: CTTL. Beijing. China

DUT: Dipole 1750 MHz: Type: D1750V2; Serial: D1750V2 - SN: 1152
Communication System: UID 0. CW: Frequency: 1750 MHz: Duty Cycle: 1:1
Medium parameters used: = 1750 MHz: 6= 1.516 S/m: g, = 53.05: p= 1000 kg/m3
Phantom section: Center Section

DASYS5 Configuration:

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

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

o Electronics: DAE4 Snl3555; Calibrated: 8/22/2019

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

o  Measurement SW: DASYS2. Version 52.10 (2): SEMCAD X Version 14.6.12

(7470)

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

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

Peak SAR (extrapolated) = 17.0 Wkg

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

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

dB
]

-3.21 |
642 |
-9.64

12.85 |

-16.06 |
0 dB=14.4 W/kg = 11.58 dBW/kg

Certificate No: Z19-60292 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Adid: No.52 HuaYoanBei Rond, Haidian District, Beijing, 100191
Tel: +86-10-62304633-2117
E-mail: omfialcaictac.cn hittpuiwww.Lalet.ad.ch

Client SAICT Certificate No: Z22-60335
CALIBRATION CERTIFICATE

Object D1750V2 - SN: 1152

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

Calibration Procadures for dipole validation kits

Calibration date: August 22, 2022

This calibration Certificate documents the traceabllity to national standards, which realize the physical units of
measurements (SI), The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (2213)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Metar NRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRPBS 104291 24.Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 74564 26-Jan-22(SPEAG No EX3-7464 _Jan22) Jan-23
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG,No.222-60007) Jan-23
Secondary Standards D# Cal Date (Callbrated by, Certificate No.j Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No. J22x{10409) Jan-23
Network Analyzer ESO7T1C | MY46110673  14-Jan-22 (CTTL, No.J22X00406) Jan-23

Name Function Signature

Culloratod by; Zhao Jing SAR Test Engineer 5

Reviewed by: Lin Hao SAR Test Enginer < ﬁfr‘;%, 3

Approved by: Qi Dianyuan SAR Project Leader 1

¥ Proj c:&vb"*:—.-‘_r__‘_---

Issued: August 26, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Cenificate No: 222-60335 Page | of 6
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Tel: +86-10-62304633-2117

Eemail: emfi@enict ac.cn hittp: www.caiet.ac.cn
Glossary:
TSL tissue simulating liguid
ConvF sensilivity 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 Freguency 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 8 GHz”

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

e Feed Foint Impedance and Return Loss: These paramelers 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.

« FElectrical Delay: Ona-way delay between the SMA connector and the antenna fead point.
No uncertainty required.

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

o SARfor 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 nomal distribution
Corresponds fo a coverage probability of approximately 95%.

Certificute No: Z22-60335 Page 2 of 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 Extrapalation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resclution dx, dy. dz= 5 mm

Frequency 1750 MHz +1 MHz

Head TSL parameters
The following parameters and caloulations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220 T ! 40.1 1.37 mha'/m
Measured Head TSL parameters (22.0 £0.2}) C 41.316% 1.41 mhoim =8 %
Head TSL temperature change during test <1.0C —_— -

SAR result with Head TSL

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

SAR measured 250 mW Input power 918 Wikg

SAR for nominal Head TSL parameters normalized to 1W 36.3 Wikg £18.8 % (k=2)

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

SAR measured 280 mW Input power 4.94 Wikg -

SAR for naminal Head TSL parameters nommalized to 1W 19.6 Wikg £18.7 % (k=2)
Certificate No: Z22-6(335 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

No.122N01741-SAR

CAICT

Impedance, transformed to feed point 47.90-0.71j0
Retum Loss - 32.8dB
General Antenna Parameters and Design
|Emtnl Delay (one direction) r 1.120 ns —I

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

be measurad.

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 sfill 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: Z22-60335
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DASYS Validation Report for Head TSL Date: 2022-08-22
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1152
Communication System; UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: f'= 1750 MHz; & = 1,408 S/m; & =41.28; p= 1000 kg/m’
Phantom section; Right Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)
DASYS Configuration:

= Probe: EX3DV4 - SN7464; ConvF(8.52, 8.52, 8.52) (@ 1750 MHz; Calibrated:
2022-01-26

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

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

= Phantom: MEP_V5.1C (20deg probe tilt); Type: QDD 000 P51 Cx; Serial: 1062

« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Secan (7x7x7) (7x7x7)/Cube (: Measuremen! grid: dx=5Smm,
dy=5Smm, dz=5mm

Reference Value = 91 44 Vim: Power Drift =-0.05 dB

Peak SAR (extrapolated) = 16.5 Wikg

SAR(1 g) = 9.18 W/kg: SAR(10 g) =4.94 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 56.3%

Maximum value of SAR (measured) = 14.0 Wikg

-9.70

-12.93

A6 ) —

0 dB=14.0 W/kg = 11.46 dBW/kg

Cerfificate No: Z22-60335 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Client _SAIGT Certificate No:  221-60357

Object D1900V2 - SN: 59088 ‘

Calibration Procedure(s) EE-Z44-003-01

Galibration Procedures for dipale validation kits

Calibration date: October 18 2021
This calibration Cerificate documents. the fraceability to national standards, which realize the physical units of
measurements (31). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the cedificate.

All calibrations have been conductad in the closed laboratory facility: environment termperature (22:31°C and
humidity<70%

Calibration Equipment used (M&TE eritical for calibration) |

Primary Standards ID# Cal Date (Calibrated by, Cerfificate No.)  Scheduled Calibration

Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X083286) Sep-22
Power sensor  NRP2S 104251 24-Sep-21 [CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7517 03-Feb-21{CTTL-SPEAG No.£21-600601) Feb-22
DAE4 EM 1558 15-Jan-21{SPEAG No. DAE4-1858 _Jan21) Jan-22
Secondary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduied Calibration
Signal Generator E4438C MY49071430 01-Feb-21 (ETTL, No.J21X00593) Jan-22
NetworkAnalyzer ES071C | MY461106873  Ad-Jan-21 (ETTL, No.J21X00232) Jan-22
| MName Funetion Sigrature
| Calibrated byf Zhao Jl@ SAR TﬁeiEngmeer i
Reviewed by Lin Hao SAR Test Engineer o
Approved by: Qi Dianyuan SAR Project Leader

Issued: October 24, 2021 ,
This calibration cerfificate shall not be reproduced except in full without wiitten approval of the laboratery.

Certificate Wo; 721460357 Page 1 of 6
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lossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NCRMx,y,z

MSA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 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
8GHz)", July 2016

¢} IEC 62209-2. "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 8GHz)", March 2010

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

« Anfenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantomn 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.

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

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

o SAR normalized: SAR as measured, normalized fo 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: Z21-60357 Page 2afe
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Measurement Conditions

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

No.122N01741-SAR

| DASY Version DASYS2 V52.10.4
' Extrapolation | Advanced ExfrapotsiioT ) il
Phantom I Triple Fiat Phantom 5.1C |
Distance Dipole Center - ISL_? . 10 r;n T with Spacer - 4‘
Zoom Scan Resolution | d, dy, dz = 5 mm
Frequency | 1800 MHz = 1 MHz
Head TSL parameters
The fellowing parameaters and calculations were applisd.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C | 40.0 1.40) rmholm [
Measured Head TSL parameaters (F20+03°C | 98+6% 1.39 mhofm + 8 %_
Head TSL temperature change during test . <1.0°C - |
SAR result with Head TSL
| SAR averaged over 1 (M (1 g) of Head TSL | Condition '
| sARmeaswes | 250 mW input power 10.0 Wikg
SAR for nominai Head T_SrL parameters | normalized to 1W 40.2 Wikg % 18.8 % (k=2)

- |
| BAR averaged over 10 ¢ (10.g) of Head TSL | Cendition
. SAR measured 256 mi¥ input power | 510 Wikg I
I
| SAR for nominat Head TSL parameters normalized fo 1W 20.5 Wikg = 18.7 % (k=2) |

Certificate No; Z21-60357
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Appendix {Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, ransformed to feed point 53.70+ 6.8010

Return Loss ‘ - 22.6dB

General Antenna Parameters and Design

‘ Elactiical Delay {one dirsction) ‘ 1.410ns

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 semingid coaxial cable, The center conductor of the feeding line is directly
connected to the second arm of the dipale, The antenna is therefore short-circuited for DC-signais. On some
of the dipoles. small end caps are added to the dipoie arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions” paragraph. The SAR data are rict
affectad by this change. The overall dipole length is still according to the Standard.

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

Additional EUT Data

Manufactured by 1 SPEAG

Certificate No; Z21-60357 Page dofo
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DASYS Validation Report for Head TSL

Test Laboratory: CTTL. Beijing, China

DUT: Dipole 1900 MHz; Type: DI900V2; Serial: DI900V2 - SN; 54088
Communication System: UID 0, CW; Frequency: 1900 MHz: Duty Cycle: 1:1

Medum parameters used: = 1900 MHz: o = 1 387 S/m: &

Phantom section: Right Section
DASYS Configuration:

o Probe: EX3DV4 - SN7517: ConvF(7.81. 7.81. 7.8
2021-02-03

No.122N01741-SAR

Drare: [0.18.2021

39.88: p= 1000 kg/'m?

1y 1900 MHz: Calibrated:

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

s Electronics: DAES Snla36: Calibrated: 2021-01-]

3

o Phantom: MEP_V35.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

e Measurement SW: DASYS2. Version 52,10 (4 S
(7501)

EMCAD X Version 14.6.14

e

Svstem Performance Cheek/Zoom Sean (7x7x7) (7x7x7)/Cube O: Measurement grid:

de=5mm, dv=5mm. dr=5mm

Reference Value = 103.6 Vim: Power Drift = 0.00 di3
Peak SAR (extrapolated) = 19.2 Wik

SAR(1 g) = 10 W/kg; SAR(10 g) = 5.1 Wikg
Smallest distarice from peaks to all points 3 dB below *
Ratio of SAR at M2 to SAR at M1 = 52.1%
Maximum value of SAR {measured) = 15.8 Wikg

dB
1}

-3.76
-7.51
-11.27
-15.02

-18.78 3

10 mm

(1 dB =158 W/kg = 11.99 dBW/kg

Certificate No: Z21-60337 Page 5016
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Impedance Measurement Plot for Head TSL

e

e oo R

Page 6 of o

Certificate No: 221-60357

©Copyright. All rights reserved by SAICT

Sepa s I

Page 210 of 244



A
=77
— No.122N01741-SAR

2450MHz Dipole

! in Collaboranon with Ly 27

e SNt A
w777 S B e a g s = AP o
‘ CALIBRATION LABORATORY ﬁCNAS&&

Add: No.52 HuaSuanBet Road, Heidian Disics, Beijing: 100191, Chi % /”'/;?\'\\:S' v CALIBRATION
Ll r86-10-0230:40633-2079 Faoi; +Bo=10-02304033.2504 refy CNAS LOET0
Eamail: el dchinant.oom B wsvwchinattlon

Client SAICT Certificate No:  Z21-60358

Object D2450v2 - SN: 873

Calibration Procedure(s) FRZH4-003-01

Calibration Procedures for dipole validation kits

Calibration date: October 21, 2021
This calibration Certificate documents. the traceability to national standards, which realize the physical units of
measurements (S1). The measurerments and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

All calibraticns have been conducted in the closed laboratory faciity: environment temperature (22+2)°C and
humidity=70%,

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date {Calibrated by -C_e_rtiﬁca_te Na.) Scheduled Calibration
Power Meter MNRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor  NRP8S 104281 24-8ep-21 (CTTL, No.J21X08326) Sep-22 '
| Reference Probe EX3DV4 | SN 7817 03-Feb-21(CTTL-SPEAGNO.Z21-60001) Feb-22 :
DAE4 SN 1556 18-Jan-21{SPEAG No.DAE4-1556_Jan21) Jan-22 |
|
Secondary Standards: D# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 01-Feb-21 (CTTL, No.J21X00593) Jan-22
NetworkAnalyzer ES071C | MY48110673 14-Jan-21 (CTTL, No.J21X00232) Jan-22 |
Narrie Function Higrisiure
Selibrated gy, Zhao Jing SAR Test Enginesr gk ﬁ
Reviewed by Lin Hao SAR Test Engineer S ﬁﬁ; ,ﬁ? 5 |
s 3 = - - I
Approved by. Qi Dianyuan SAR Project Leader L
Issued: October 27, 2021 |
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. |

Certificate Mo Z21-60358 Page 1.0f
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Glossary

T8L tissue simulating liquid

ConvF sensitivity in TSL/ NORMx,y.z

NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |[EEE Sid 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 absarption 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
B8GHz)", July 2018

¢) IEC 62208-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 8GHz)", March 2010

d) KDB8B5664, 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 cerificate are valid at the frequancy indicated.

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

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

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

s 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.

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

|
The reperted uncertainty of measurement is stated as the standard uncertainty of |
Measurement mulfiplied by the coverage factor k=2, which for a normal distribution |
Corresponds to a coverage probability of approximately 95%.

Certiticate No: Z21-60358 Page 2 ¢f'b
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Measurement Conditions
DASY system configuration, as far s not given on pags 1.

DASY Version DASYS2 | WE2.10.4 |
| Extrapolation_ . - Advanced Extrapolation J
| Phantom Triple Flat Phantom 5.1 ]
Distance Dipole Genter - TSL 10 mm . ;iﬂ?p_acer
Zoom Scan Resolution d, dy. dz'=5 mm
| Frequency 2450 MHz £ 1 PJH: i

Head TSL parameters
The following parameters and caleulations were applied.

Temperature - Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 392 1.80 mhafm
Measured Head TSL parameters . {220 £0. 2_}. E - _39 5": 5% 1.81 mhoim £6 %
Head TSL;n:I;;arature e;a nge during test I <100 — _

SAR result with Head TSL

SAR averaged over ¢ {1 g) of Head TSL ~ Cendition B |

SAR measured 250 m\W input power 13,3 Wikg |

SAR for norinal Head TSL parametars rormalized to TW 53.2 Wikg £ 18.8 % (k=2} |

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

SAR measured 250 mW input power 6.05 Wikg

SAR for nominal Head TSL parametars normalized to TW. 24.2 Wikg £ 18.7 % (k=2)
Certificate No: 221-601358 Page 1 ofs
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point [ 53804+ 1.26i0

Return Loss - 28.8dB

General Antenna Parameters and Design

Efectrical Delay {ona dirgstion) 1.066 ns

After long term use with 100W radiated power, only & slight warming of the dipole near the fesdpoint can
be mieasured.

The dipoie 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 anienna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added io the dipole arms in order to improve matching when loadad
according to the position ag explained in the "Measurement Conditions” paragraph, The SAR data are not
affected by this change, The overall dipole lengih is still according to the Standard.

No excessive force must be applied to the dipole arms, because they might berid or the soldersd
connections near the feedpoint may be damaged.

Additional EUT Data

LManUfactured by SPEAG

Certificate MNo) Z21-60358 Page 4 of's
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DASYS Validation Report for Head TSL Date: 10.21.2021
Test Laboratory: CTTL. Beijing. China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 873
Cemmunication System; UID 0, CW; Fregueney: 2450 MHz: Duty Cyele: 131
Medium paramicters used: T= 2450 Milz: o = 1 809 S/m: & = 39.51: p = 1000 kg/m”
Phantom section: Right Section
[YASYS Configuration:

o Probe: EX3DVS - SNT517: Conv (734, 7.34. 7.34) '@ 2450 MHz; Calibrated:
2021-02-03

o SensorSurface: | 4mm {Mechanical Surface Detection)

» Electronics: DAE4 Sn1356: Calibrated: 2021-01-15

o Phantom: MFP_V5.1C (20deg probe tilt): Tyvpe: QD 000 P31 Cx; Serial: 1062

o Measurement SW DASY 52 Version 52,10 (4)) SEMCADR X Version [4.6.14
(7301)

Dipole Calibration Zoom Scan (7x7xX7) { Tx7x 7y Cube (1; Measurement grid: da=3mm.
dy=3mm, dz=5min

Reference Value = 108.0 Vim: Power Drift = -0.03 dB

Peak SAR (extrapolated)= 28.0 Wikg

SAR(1 g) =133 Wikg; SAR(10 g) = 6.05 Wikg

Smallest distance from peaks to all points 3 dB below = 9.2 mm

Ratio of SAR at M2 to SAR at M[ = 46.9%

Maximum value of SAR (measured)=22.6 Wikg

dB
0

-4,65
4.31
-13.96
-16.62

-23.27

0 dB=22.6 Wikg = 13.54 dBW/kg

Certificate No: £21-60358 Page s af o
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Impedance Measurement Plot for Head TSL
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No.122N01741-SAR

2550MHz Dipole

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, B004 Zurich, Switzerland

G Sd izarischer Kalibrierdienst
Serviee sulzse d'étalonnage

C Servizlo svizzare di taratura

S Gwiss Calibration Servies

Ancredited by the Swiss Accredilation Service 15AS) Acoraditation No.: SCS 0108
The Swiss Accreditation Service is one of the signataries 1o the EA
Multilatersl Agreement for tha recognition of calibration certificates

cient  TMC-SZ (Auden) Centificate No: D2550V2-1010_May21

|CALIBRATION CERTIFICATE |
| Otiject D2550V2 - SN:1010 l

Calibration procedurss) EA'G&L-GE.'\"“ e T '
Gallbration Procedtre for SAR Validation Sources between 0,7-3 GHz: ‘

| anbration date; May 21, 2021 |

This eaftration canificats documants the traesanility to national standards, which reslee the physical bnits of measuremants 181,
| The massuraments and me uncanainties with confidence protability am bt on The Slowing pages and ars part of the contificats

Al gatibralions have bean conducted inthe ciosad Intoeatary tacility: snvironment tamparature (22 2 ) C and fumidity « 70%
Calbralian Equlpment used (MATE critical for cafibration)
Prinsary Standards =k Cal Date (Certificate Mo Gicheduied Calibiation |
Power metar NREF SNi TR QO-Apr-21 [Ne, 217022 Apr22
Power sensar NRP-221 5N: aaze4 LB-Apr-21 (Mo, 217 Ape-20
| Powvar apneor HAP-281 Sh: 103245 090021 (No. 217-0525 Aprag i
| Reterence 20 dB Affenuaton SH: BHRANS [20k) OEAp-21 (Mo, 217-05543) Apr-22
| Tyme-N migmatak comidnation SNC310882 / 0EI27 O8Apr-21 INo. 217-035448) Apr-22
Auteranos Pribe EXA0VA | Spe7E4n 28-Diae-20 {No. EXZ-7340. Decl0) B2
[HAE4 SN a8 COMEU-20 (Mo DAES-E01 Now20) Mo=21
| Setondary Standaros lio e Chack Crate (in howsi) Sohidiled Chietk
Powel meter E44188 | an: GEass12a7s 30-0ct-14 (In hause check Oc-20) In house oheck: Oct-22
| Power sanhon HP 24818 S LIS3TaReTRS O7-0et=15 (i Msuss chick Cot-26) i hougs chack: Cul-22
| Pawat sanar P B4014 | SN: MY41002317 0706815 (1 [muse ehack Cet-20} | hovsie check: Oon-a2
R genomtor A&S SMT-06 SN 100472 15-Jur-15 {in houss chak Cet-20) It house chack: Oo22
Histwork Analyzar Agilent EB358A | SM: UB 1080477 F1-Mar-14 (In hougs ehaek Oot-20) Im hocse Bhzak: Cedo1
Fame Funotion Signature

Cailbrated by; Jaffrey Katsman Eaboraiony Techniian / E !
| Approved by Katfa Pokavic Tochnical Managsr AE

lssuad: May 27, 2021
This calibration cerificate shall not ba reprodiced axcept in full witheut written apprieal of the latoratary.

Cartifinats No: DAE5OVE-1010_May21 Page { of 8
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Calibration Laboratory of SN0 e §  Schweizerischer Kalibrierdisnst
Schmid & Partner 3 = i » c Sarvice suisse d'dtalonnage
Engtneen’ng AG S s 3 M . Servizio svizzero di taratura
Zeughausstrasse 43, BO04 Zurich, Switzerland BTN N Nt S swiss Calibration Serviee
(I \
Accreditad by the Swiss Acareditation Service (SAS) Accraditation No.: SCS 0108

The Swiss Asereditation Sarvice is one of the signatories fo the EA
Multilateral Agesement for the recegnition of salibration cenificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy.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 Deterrmining the Peak Spatial-
Averaged Specific Absarption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b} IEC 62202-1, “Measurement procedure for the assessmerit 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 2018

¢) 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)", Mareh 2010

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

Additional Documentation:
e) DASY4/5 System Handbaok

Methods Applied and Interpretation of Parameters:

s  Measurement Conditions: Further details are available from the Validation Repart 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 Retum Loss ensures low
reflected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Ne uncertainty required,

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

e SAR normalized: SAR as measurad, 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%.

Cartillcate Mot D2550V2-1010_ May21 Page2of 8
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Measurement Conditions
DASY system configuration, as far a8 nol givin on paie 1

No.122N01741-SAR

DASY Version DASYS YE2.10.4

Extrapolation Advanced Extrapoiation

Phantom Madular Flat Phantom

Distance Dipale Center - TSL 10 mm wiih Spacar

Zoom Scan Resolution dx, dy, dz =5mm

Frequenoy 2550 MHz £ 1 MHz
Head TSL parameters

The following parametsrs and calculations were applied
Temperature Parmittivity Conductivity

Nominal Head TSL parameters 220°C 391 1.91 mho'm

Measured Head TSL parameters (22.0+£0.2)"C T44L6% 1.89 mho/m £6 %

Head TSL temperature change during test =05°C R -
SAR result with Head TSL

SAR averaged over 1 cm’ (1 g of Head TEL Condition

SAR measured 250 mW Input power 14.4 Wka

SAR for nominal Head TSL paramelers nommalized 1o 1W 55.9 Wikg = 17.0 % (k=2)

SAR averaged over 10 em" (10 g) of Head TSL canditlon

SAR messured 250 mW input power 542 Wikp

SAR for nominal Head TSL paametars normalized 1o 1W 25.2 Wikg = 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations ware applied
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 526 2.09 mho/m

Measured Body TSL parameters (22.0+02)"C G0HLE % 2 16 mho'm+ 5 %

Body TSL temperature change during test <06'C — ==
SAR result with Body TSL

SAR averaged over 1 em? (1 g) of Body TSL Condition

SAR measured 250 mW Input power 13.4 Wikg

SAR for nominal Body TSL parameters normalized 1o 1W 52,4 Wikg = 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL conditian

SAR messured ZH0 mW Input power B.04 W/kg

SAR for nominal Body TSL parameters

normattzed to 1TW

23.8 W/kg = 16.5 % (k=2)

Catificate No: D2B50MZ-1010_May21
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedancs. transformed to feed pomt 5280-348jQ
Returh Loss - 26,8 0B

Antenna Parameters with Body TSL

Impedance, transiormed 1o feed pam 43340 -1.8 4

Feturn Loss -343dB

General Antenna Parameters and Design

Elsotnical Delay (one direction) 1.153 ns

After lona term Use with 100W radiatad pewer, anly a slight warming of fha dipole near the fesdpoint can be measured.

The dipele s made of standard semirigid coaxial catle. The eantar condustor of the feeding line is directly connectsd 1o the
sacond arm of the dipale. The antenna |s therefore shor-circuited for DC-signals. On serme of the dipoles, small and caps
are added (o the dipole arms In order to improve matohing when loaded ascording to the position as explained in e
iMeasuramant Canditions” paragraph. The SAR data are not affected by this ehangé. The ovetall dipole length is still
according to the Standard

No excessive fatoe must be applied 10 e dipoie arms, becavsa they might band or the soldered connections near the
teedpaint may be damaged

Additional EUT Data

[ Manutactured by SPEAG ]

Getificate No. D2530V2-1010_May21 Page 4ol 8
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DASY5 Validation Report for Head TSL

Date: 21.05.2021
Test Luborutary: SPEAG. Zurich. Switzerkand
DUT: Dipole 2550 MHz; Type: D2530V2; Serial: D2550V2 - SN:1010

Communication System: UID 0 - CW: Frequency: 25350 MHz

Meidium paruneters used: = 2350 MHz: o = 1.99 8/ g = 3742 p = 1000 kefn'
Phumtom section: Flar Section

Measurement Standund: DASYS (IEEE/IEC/ANS] O63.19-20111

DASY32 Configuration:
« Probe: EX3DVY - SNT344: ConvF(7.85, 7.85, 7.85) @ 25350 MHz: Calibrated: 23.12.2020
o Sensor-Surface: Ldmm (Mechanical Surface Detection)
« Electromies: DAES Snfl: Calibrated: 02.11.2020
=  Phantom: Flit Phantom 5.0 (front): Type: QD 000 P20 ANA: Seral: 100]

o DASYSZIS2 10401527k SEMCAD X 1461474830

Dipole Calibration for Head Tissue/Pin=25) mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; dx=3mm. dy=Smny, dz=3mm

Reference Value = 119.0 Vim: Power Draft = 0.05 dB

Peuk SAR (extrapolated ) = 29.6 Wikg

SARII gi= 144 Wikg: SAR(10 g) = 042 W/kg

Smunllest distance from petiks 1o all pomnts 3 (B below = 8.9 mn

Ratio of SAR at M2 10 SAR at M1 =.48.2%

Muxumum value of SAR (measured) = 24.3 Wikg

-4.00

-12.00

-16.00

-20.00

dB =243 Wihkg=13.86 dBW/ke

Cedificate Mo: DEEEOV2-1010_Mayz21 Fagesal B

No.122N01741-SAR
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Impedance Measurement Plot for Head TSL

No.122N01741-SAR
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DASYS5 Validation Report for Body TSL
Dater 21.05.202]
Test Luboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 2550 MHz; Type: D2550V2: Serial: D2550V2 - SN:1010
Communication System: UID (0 - CW: Frequency: 2550 MHz _
Medium parameters used: F= 2550 MHz: 0= 2,16 8/m; g: = 30.8: p = (U0 ligfm”

Phantom section: Flat Section
Measurement Stundard; DASY S (IEER/IEC/ANSI C63.19-201 1)

DASYS2 Configuration:
s Probe: EX3DV4- SN7349: ConvFi7.98, 7.98, 7.98) @ 2550 MHz: Calibrated: 28,12.2020
«  Sensor-Surface: 1.4mm (Mechunical Surface Detection)
o Electromcs: DAES Sn60 1 Calibrated: 02.11.2020
«  Fhantom: Flat Phantom 5.0 (backy: Type: QD 000 P50 AA: Seriul: 1002

o DASYS2S52I0-K1527) SEMCAD X 1.6, 147483)

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

Reference Value = | 10.2 Vi, Power Drift =-0.01 dB

Peuk SAR (extrapolated) = 26.1 W/kg

SAR(1 g) = 134 Wikg: SAR(10 g) = 6.04 Wik

Stnullest distance from peiks to all points 3 dB below =8 mm

Ratio of SAR it M2 1o SAR a1 M| =51.9%

Maximum value of SAR imeasured) = 22.1 Wrkg

-4.00
-8.00
-12.00
-16.00

-20.00

0dB =221 Wkg= 1344 dBW/kg

Cartificate Nio: D2650M2-1010_May21 Page 7 of 8
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Impedance Measurement Plot for Body TSL

No.122N01741-SAR
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5GHz Dipole

In Coffiaboration with “\“\'\2;.“-‘ iy

-!\TTL - REAY BT

B EA

Add: No 51 Xuevuan Road, Haidian District. Beijing. 100191, China 11,/,__\\//‘_-’_‘“\‘\\3‘: v CALIBRATION
Tel: +86-10-62304633-2512 Fax: =B6-10-62304633-2504 AR CNAS L0570
E-mail; ettl a chinattl.com http: /' www.chinattl.cn
Client CTTL(South Branch) Certificate No:  Z19-60293
CALIBRATION CERTIFICATE
Object D5GHzV2 - SN: 1238

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

Calibration Procedures for dipole validation kits

Calibration date: August 29, 2019
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date{Calibrated by, Cerﬁﬁcate No.) Scheduled Calibration
Power Meter NRP2 | 10862786 11-Apr-18 (CTTL, No.J18X02605) Apr-20
Power sensor NRPBA 101369 11-Apr-19 (CTTL, No.J19X02605) Apr-20
ReferenceProbe EX3DV4 | SN 3617 31-Jan-19(SPEAG No.EX3-3617_Jan19) Jan-20
DAE4 SN 1555 22-Aug-19(CTTL-SPEAG No.Z19-60295) Aug-20
Secondary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J19X00338) Jan-20
NetworkAnalyzerES071C | MY46110673  24-Jan-19 (CTTL, No.J19X00547) Jan-20

Name Function Signature

Colllimtad by Zhao Jing SAR Test Engineer -f} i,/ ;

Reviewed by. Lin Hao SAR Test Engineer e

Approved by: ; =

Qi Dianyuan SAR Project Leader —) -

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

Certificate No: Z19-60293 Page 1 of 14
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v CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Befjing. 100191, China
Tel: +86-10-62304633-2512 Fax: ~86-10-62304633-2504
E-mail: cttl @ chinattl.com Itep:/ www.chinartl en
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 62208-1, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

¢ 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.

|

1 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

LCorresponds to a coverage probability of approximately 95%.

Certificate No: 219-60293 Page2of 14
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Add: No.51 Xueyuan Road. Haidian District. Béijing. 100191, China

Tel: =86-10-62304633-2512

E-mail: cutl i chinattl.com httpe ' www.chinattl.en

Measurement Conditions

Fax: +86-10-62304633-2504

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

No.122N01741-SAR

DASY Version DASYS2 V52.10.2 |
Extrapolation | Advanced Extrapolation —|
Phantom | Triple Flat Phantom 5.1C

Distance Dipole Center - TSL _i_ 10 mm with Spacer 4‘{

Zoom Scan Resolution

dx, dy =4 mm,dz =14 mm

Graded Ratio = 1.4 (Z direction) ,

Frequency

5250 MHz + 1 MHz
5600 MHz £ 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz

Tllmg_fpllowing parameters and calculations were applied.

Tempera;ture Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.71 mho/m
Measured Head TSL parameters (22.0+0.2) °C 3BT+6% 469 mho/m+6 % '
Head TSL temperature change during test <1.0°C ——— -
SAR result with Head TSL at 5250 MHz
SAR averaged over1 ¢n' (1 g) of Head TSL Cendition

SAR measured

100 mW input power

7.81 Wikg

i

SAR for nominal Head TSL parameters

normalized to 1W

78.0 Wikg + 24.4 % |k=2L1

Certificate No: Z19-60293
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SAR averaged over 10 ¢ (10 g) of Head TSL Condition
SAR measured 100 mW input power 2.23 Wikg
SAR for nominal Head TSL parameters normalized to 1W 22,3 Wikg £ 24.2 % (k=2)

Page 227 of 244



—c
&77TL
N

2 In Coltaboration with
771 =
S CALBRATION LABORATORY
Add: No.51 Nueyuan Road, Haidian District. Beijing. 100191, China

Tel: +86-10-62304633-2512

E-mail: cttla chinattl,com hitp: ‘www.chinattl.en

Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.

Fax: ~Bo-10-62304633-2504

No.122N01741-SAR

Temperature I Permittivity Conductivity ‘l

Nominal Head TSL parametars— 220°C 35.5 5.07 mho/m —|

Measured Head TSL parameters (22.0£02)°C 354+6% 4.99 mho/m £ 8 % |

| Head TSL lfrrﬁaratum change during test <1.0°C T wees - _i
SAR result with Head TSL at 5600 MHz

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

SAR measured

100 mW input power

7.96 Wikg ]

SAR for nominal Head TSL parameters

normalized to 1W

79.5 Wikg £ 24.4 % (k=2) |

SAR averaged over 10 ¢m° (10 g) of Head TSL Condition |
SAR measured 100 mW input power 2.27 Wikg :
ER for nominal Head TSL parameters normalized to 1W 22.7 Wikg £ 24.2 % (k=2) ‘
Head TSL parameters at 5750 MHz
The following parameters and calculations were applied. _ .
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 5.22 mho/m
M d Head TSL p t (22.0+02)°C 351+6% 510 mho/m + 6 %
Head TSL temperature change during test <1.0°C e eee
SAR result with Head TSL at 5750 MHz o
SAR averaged over1 ¢m’ (1 g) of Head TSL Condition j

SAR measured

100 mW input power

7.86 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

78.4 Wikg £ 24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

2.23 Wikg

_SAR for nominal Head TSL parameters

normalized to 1W

22.2 Wikg £ 24.2 % (k=2)

Certificate No: Z19-60293
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C h 489 5.36 mho/m
Measured Body TSL parameters (220+02)°C 481+t6% 5.40 mho/m + 6 %
Body TSL temperature change during test <1.0°C - -
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 em’ (1g) of Body TSL Condition

SAR measured 100 mW input power 7.17 Wika

SAR for nominal Body TSL parameters normalized to 1W 71.5 Wikg £ 24.4 % (k=2)

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

SAR measured 100 mW input power 2.04 Wikg [

SAR for nominal Body TSL parameters normalized to 1W

20.3 Wikg % 24.2 % (k=2)

Body TSL parameters at 5600 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity l
Nominal Body TSL parameters 220°C 485 5.77 mho/m
Measured Body TSL parameters (22.0+0.2)°C 47616 % 570 mho/m £6 % |
Body TSL temperature change during test <1.0°C — — |
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Caondition |

Certificate No: Z19-60293

©Copyright. A

SAR measured

100 mW input power

7.62 Wikg

SAR for nominal Body TSL parameters

noermalized to 1W

75.9 Wikg  24.4 % (k=2)

SAR averaged over 10 ¢m * (10 g) of Body TSL

Condition

SAR measured

100 m\W input power

2.18 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.7 Wikg  24.2 % (k=2)

Il rights reserved by SAICT

Page § of 14

Page 229 of 244



In Collaboranon with

e
=777 s p e ag
L CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Bejjing. 100191, China
lel: =86-10-62304633-2512 Fu: +86-10-62304633-2504
E-mail: eul @ chinattl.com http: www.chinattl.en

Body TSL parameters at 5750 MHz
The following parameters and calculations were applied.

No.122N01741-SAR

| Temperature Permittivity Conductivity |

Nominal Body TSL parameters l 220°C 483 5.94 mho/m

Measured Body TSL parameters (220+02)°C 4756 % 578 mho/m £ 6 % |

Body TSL temperature change during test <1.0°C —— — |
SAR result with Body TSL at 5750 MHz

SAR averaged over 1 ¢m' (1 g) of Body TSL Condition

SAR measured 100 mW input power 7.39 Wikg

SAR for nominal Body TSL parameters normalized to 1W 73.6 Wikg £ 24.4 % (k=2)

SAR averaged over 10 ¢m"” (10 g) of Body TSL Condition

SAR mea@ - 100 mW input power 2.10 Wikg

SAR for nominal Body TSL parameters normalized to 1W 20.9 Wikg + 24.2 % (k=2)
Certificate No: Z19-60293 Page 6 of 14
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5250 MHz

No.122N01741-SAR

48.801 - 4.65]Q

Impedance, transformed to feed point

Return Loss -26.2dB |
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point [ 49.20 + 0580 |

Return Loss -40.0d8 |
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 50,30 + 1.08jQ

Return Loss - 39.0dB |
Antenna Parameters with Body TSL at 5250 MHz

Impedance, fransformed to feed ﬁoim 48.80 - 2.02]0

Return Loss - 32.5dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 51.30 + 3.94/0

Return Loss -27.8dB

Antenna Parameters with Body TSL at 5750 MHz

5220 + 4.77i0

F‘npedance. transformed to feed point

Return Loss

-25.8dB

Certificate No: Z19-60293
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General Antenna Parameters and Design

Electrical Delay (one diraction) 1,089 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 therefare 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

Centificate No: Z19-60293 Page 8 of 14
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DASYS5 Validation Report for Head TSL Date: 08.28.2019

Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1238

Communication System: CW,; Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz,

Medium parameters used: f = 5250 MHz; o = 4.692 S/m; ¢ = 35.71; p = 1000
kg/m3, Medium parameters used: f = 5600 MHz; o = 4.992 S/m; ¢, = 35.42; p =
1000 kg/m3, Medium parameters used: f = 5750 MHz; o = 5.096 S/m; £, = 35.13; p
= 1000 kg/m3,

Phantom section: Center Section

DASYS5 Configuration:

* Probe: EX3DV4 - SN3617; ConvF(5.39, 5.39, 5.39) @ 5250 MHz; ConvF(5.086,
5.06, 5.06) @ 5600 MHz; ConvF(5.07, 5.07, 5.07) @ 5750 MHz; Calibrated:
1/31/2019

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

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

+ Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

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

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 69.41 VV/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 32.8 W/kg

SAR(1 g) =7.81 Wikg; SAR(10 g) = 2.23 W/kg

Maximum value of SAR (measured) = 18.7 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 70.02 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 35.7 Wikg

SAR(1 g) =7.96 W/kg; SAR(10 g) = 2.27 W/kg

Maximum value of SAR (measured) = 19.2 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.55 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 36.5 Wikg

SAR(1 g) =7.86 W/kg; SAR(10 g) = 2.23 W/kg

Maximum value of SAR (measured) = 18.9 W/kg

Certificate No: 219-60293 Page 9 of 14
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dB
.

-7.10

-14.20

|
-21.29

-28.39 ‘
‘W

a4 5
0 dB =18.9 W/kg = 12.76 dBW/kg

Page 10 of 14
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Impedance Measurement Plot for Head TSL

P

-
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DASYS Validation Report for Body TSL Date: 08.29.2019

Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1238

Communication System: CW; Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz,

Medium parameters used: f = 5250 MHz; ¢ = 5.402 S/m; ¢, = 48.05: p = 1000
kg/m3, Medium parameters used: f = 5600 MHz; o = 5.703 S/m; &, = 47.61; p =
1000 kg/m3, Medium parameters used: f = 5750 MHz; o = 5.782 S/m; &, = 47.49; p
= 1000 kg/m3,

Phantom section: Right Section

DASY5 Configuration:

* Probe: EX3DV4 - SN3617; ConvF(4.76, 4.76, 4.76) @ 5250 MHz; ConvF(4.23,
4.23, 4.23) @ 5600 MHz; ConvF(4.36, 4.36, 4.36) @ 5750 MHz; Calibrated:
1/31/2019

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

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

* Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

* Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7470)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 54.85 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 27.5 Wikg

SAR(1 g) =7.17 Wikg; SAR(10 g) = 2.04 W/kg

Maximum value of SAR (measured) = 16.4 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 56.17 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 32.3 W/kg

SAR(1 g) = 7.62 Wikg; SAR(10 g) = 2.18 W/kg

Maximum value of SAR (measured) = 18.4 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 55.47 VV/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 33.2 W/kg

SAR(1 g) = 7.39 W/kg; SAR(10 g) = 2.1 W/kg

Maximum value of SAR (measured) = 18.1 Wikg

Certificate No: Z19-60293 Page 12 of 14
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L e —

0 dB = 18.1 W/kg = 12.58 dBW/kg
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Impedance Measurement Plot for Body TSL
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ANNEX J: Extended Calibration SAR Dipole

No.122N01741-SAR

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dBm, within 20% of prior
calibration), and in impedance (within 5 ohm of prior calibration), the annual calibration is not
necessary and the calibration interval can be extended.

Justification of Extended Calibration SAR Dipole D750V 3- serial no.1163

Head
Date of Return-Loss o Real Delta Imaginary Delta
Measurement (dB) Delta (%) | Impedance (ohm) Imp?edance (johm)
(ohm) (johm)
2019-09-03 -26.9 / 50.5 / -4.53 /
2020-09-01 -25.8 41 51.2 0.7 -4.29 0.24
2021-08-30 -25.2 6.3 51.7 1.2 -4.16 0.37
Justification of Extended Calibration SAR Dipole D1750V2- serial n0.1152 (2018)
Head
Real Imaginary
Date of Return-Loss Delta Delta
Measurement (dB) Delta (%) | Impedance (ohm) Imp?edance (johm)
(ohm) (johm)
2019-08-30 -38.1 / 491 / -0.84 /
2020-08-28 -36.5 4.2 50.2 1.1 -0.49 0.35
2021-08-26 -35.7 6.3 50.8 1.7 -0.42 042
Justification of Extended Calibration SAR Dipole D5GHzV2- serial no.1238
Head
Date of Return-Loss Delta (%) Impzzzlnce Delta I:::j;g:;i Pelta
Measurement (dB) (ohm) (ohm) (iohm) (johm)
5250MHz
2019-08-29 -26.2 / 48.8 / -4.65 /
2020-08-28 -25.1 4.2 49.7 0.9 -4.26 0.39
2021-08-26 -24.7 5.7 50.2 1.4 -4.01 0.64
5600MHz
2019-08-29 -40.0 / 49.2 / 0.58 /
2020-08-28 -38.1 4.8 50.3 1.1 0.85 0.27
2021-08-26 -37.7 5.7 50.8 1.6 0.92 0.34
5750MHz
2019-08-29 -39.0 / 50.3 / 1.08 /
2020-08-28 -37.7 3.3 511 0.8 1.44 0.36
2021-08-26 -37.2 4.6 51.6 1.3 1.53 0.45

The Return-Loss is <-20dB, and within 20% of prior calibration; the impedance is within 5 ohm of
prior calibration. Therefore the value result should support extended cabration.
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ANNEX K: Spot Check Test

No.122N01741-SAR

As the test lab for TA-1429 from HMD Global Oy, we, Shenzhen Academy of Information and
Communications Technology, declare on our sole responsibility that, according to
“Justification Letter” provided by applicant, only the Spot check test should be performed.

The test results are as below.

K.1. Internal Identification of EUT used during the spot check test

EUT ID* IMEI HW Version SW Version Receipt Date
UTO06aa 356254720183675 V01 00WW_0_010 2022-08-29
K.2. Measurement results
WLAN 2.4GHz Head SAR Values
Frequenc SAR(1g) (W/k
d y Conducted | Max. p—— (kg)t( 9)
- ot check data
Test Position Power tune-up P Original
Ch. MHz (dBm) Pdogver Measured | Reported data
(@Bm) | sar SAR
1 2412.0 | Head | Left Cheek 15.67 16.0 0.251 0.27 0.43
LTE Band 66 Body SAR Values
Frequenc SAR(1g) (W/k
9 y Conducted | Max. Soot o i(j)t( 9)
- ot check data
Test Position Power tune-up P Original
Ch. MHz (dBm) Power | Measured | Reported data
(@Bm) | gar SAR
132072 | 1720.0 | Body Bottom 21.29 22.0 0.947 1.12 1.12
©Copyright. All rights reserved by SAICT Page 240 of 244



(Illélll!

No.122N01741-SAR

K.3. Graph Results for Spot Check

WLAN 2.4GHz Head

Date: 2022-9-26

Electronics: DAE4 Sn1527

Medium: Head 2450MHz

Medium parameters used: f = 2412 MHz; 6 = 1.786 S/m; ¢, = 38.678; p = 1000 kg/m3
Communication System: UID 0, WIFI (0) Frequency: 2412 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7683 ConvF (7.85, 7.85, 7.85)

Left Cheek Ch.1/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.434 W/kg

Left Cheek Ch.1/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.781 VV/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 0.545 W/kg

SAR(1 g) = 0.251 W/kg; SAR(10 g) = 0.129 W/kg

Maximum value of SAR (measured) = 0.367 W/kg

Wikg
0.367

0.294

0.221

0.148

0.075

0.00161
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LTE Band 66 Body

Date: 2022-9-20

Electronics: DAE4 Sn1527

Medium: Head 1750MHz

Medium parameters used: f = 1720 MHz; o = 1.359 S/m; ¢, = 39.085; p = 1000 kg/m3
Communication System: UID 0, LTE_FDD (0) Frequency: 1720 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7683 ConvF (8.58, 8.58, 8.58)

Bottom Side Low 1RB50/Area Scan (61x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.14 W/kg

Bottom Side Low 1RB50/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 8.980 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 1.64 W/kg

SAR(1 g) = 0.947 W/kg; SAR(10 g) = 0.505 W/kg

Maximum value of SAR (measured) = 1.32 W/kg

Wikg
1.320

1.061

0.802

0.543

0.284

0.025
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K.4. System Verification Results for Spot Check

1750MHz

Date: 2022-9-20

Electronics: DAE4 Sn1527

Medium: Head 1750MHz

Medium parameters used: f = 1750 MHz; o = 1.385 S/m; €, = 38.969; p = 1000 kg/m3
Communication System: CW_TMC Frequency: 1750 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN7683 ConvF (8.58, 8.58, 8.58)

System Validation/Area Scan (81x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 78.965 V/m; Power Drift = 0.03 dB

SAR(1 g) =9.11 W/kg; SAR(10 g) = 4.85 W/kg

Maximum value of SAR (interpolated) = 11.2 W/kg

System Validation/Zoom Scan (7x7x7)/Cube0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 78.965 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 23.9 W/kg

SAR(1 g) =9.34 W/kg; SAR(10 g) = 4.98 W/kg

Maximum value of SAR (measured) = 11.4 W/kg

-3.1
-6.82
-10.24

-13.65

-17.06

0dB =11.4 W/kg = 10.57 dB W/kg
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Date: 2022-9-26

Electronics: DAE4 Sn1527

Medium: Head 2450MHz

Medium parameters used: f = 2450 MHz; o = 1.831 S/m; ¢, = 38.553; p = 1000 kg/m®
Communication System: CW_TMC Frequency: 2450 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN7683 ConvF (7.85, 7.85, 7.85)

System Validation/Area Scan (81x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 91.715 V/m; Power Drift = 0.10 dB

SAR(1 g) = 13.4 W/kg; SAR(10 g) = 6.08 W/kg

Maximum value of SAR (interpolated) = 15.3 W/kg

System Validation/Zoom Scan (7x7x7)/Cube0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 91.715 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 34.7 W/kg

SAR(1 g) = 13.7 W/kg; SAR(10 g) = 6.15 W/kg

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

-4.45
-8.89
-13.34

-17.79

-22.24

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

**END OF REPORT***
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