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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMXx,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.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

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

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

Certificate No: Z19-60291 Page 2 of 8
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Add: No.51 Xueyuan Road. Haidian District. Beijing, 100191, China

Tel: ~86-10-62304633-2079
E-mail: cttl'g chinattl.com

Measurement Conditions

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

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

No.I23N00417-SAR

DASY Version DASY52 V52.10.2
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
7Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Frequency 750 MHz + 1 MHz !‘
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 419 0.89 mho/m
Measured Head TSL parameters (220+0.2)°C 416+6% 0.90 mho/m £ 6 %
Head TSL temperature change during test =10°G - i
SAR result with Head TSL_ -
Condition

SAR averaged over1 ¢m s (1 g) of Head TSL

SAR measured

250 mW input power

2.16 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

8.53 Wikg % 18.8 % (k=2)

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

Condition

SAR measured

250 mW input power

1.44 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

5.70 Wikg + 18.7 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.5 0.96 mho/m
Measured Body TSL parameters (22.0+0.2) °C 559+6% 0.94 mho/m +6 %
Body TSL temperature change during test <1.0°C i -
SAR result with Body TSL
Condition

SAR averaged over1 i1 : (1 g) of Body TSL

SAR measured

250 mW input power

2.16 Wikg

SAR for nominal Body TSL parameters

SAR averaged over 10 L‘m‘-‘ (10 g) of Body TSL

normalized to 1W

8.78 Wikg * 18.8 % (k=2)

Condition

SAR measured

250 mW input power

1.45 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

5.87 W/kg £18.7 % (k=2)

Certificate No: Z19-60291
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.50- 4.53)Q

Return Loss - 26.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.5Q- 3.38jQ

Return Loss -28.5dB l

General Antenna Parameters and Design

Electrical Delay (one direction) 0.900 ns }

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z19-60291 Page 4 of 8
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DASYS Validation Report for Head TSL Date: 09.03.2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1163
Communication System: UID 0. CW: Frequency: 750 MHz: Duty Cycle: 1:1
Medium parameters used: f =750 MHz: o = 0.904 S/m: g, = 41.62; p = 1000 kg/m3
Phantom section: Right Section
DASYS Configuration:

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

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

« Electronics: DAE4 Snl1555: Calibrated: 8/22/2019

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

¢ Measurement SW: DASYS52. Version 52.10(2); SEMCAD X Version 14.6.12
(7470)

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

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

Peak SAR (extrapolated) =3.11 W/kg

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

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

dB
0

-1.85

-3.90

-5.84

<¥.29

-9.74

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

Certificate No: Z19-60291 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 09.03.2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1163
Communication System: UID 0. CW; Frequency: 750 MHz: Duty Cyele: 1:1
Medium parameters used: f= 750 MHz; ¢ = 0.942 S/m; g, = 55.87; p = 1000 kg/m3
Phantom section: Center Section
DASYS5 Configuration:

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

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

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

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

o Measurement SW: DASYS52, Version 52.10 (2): SEMCAD X Version 14.6.12
(7470)

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

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

Peak SAR (extrapolated) = 3.20 W/kg

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

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

dB h

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

Certificate No: Z19-60291 Page 7 of §

©Copyright. Al rights reserved by SAICT Page 185 of 282



(IIEII!

No.I23N00417-SAR

A & In Collaboration with
s p e a g

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Fax: +86-10-62304633-2504

Tel: +86-10-62304633-2079
E-mail: cttl @ chinattl.com http://www.chinattl.cn

Impedance Measurement Plot for Body TSL
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Add: No.52 HuaYuanBei Road, Haidian Dismict, Beifing, 100101 /0" SNAS LOSTO

Tel: +86-10-62304633-2117

F-mail: emfimeaict 50.en itep/fwww, caictac.cn

Client SAICT Certificate No: Z22-60333
CALIBRATION CERTIFICATE

Object D750V3 - SN: 1163

Calibration Procedure(s) FF-Z41-003-01

Calibration Procedures for dipole validation kits

Calibration date: August 22, 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 labaratory facility: environment temperature (2243)°¢C and
humidity<70%.

Calibration Equipment used (M&TE cntical for calibration)

Primary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Callbration
Power Meter NRPZ2 108277 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 EX3-7484 Jan22) Jan-23
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.Z22-60007T) Jan-23
Secondary Standards D # 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

Calibrated by: Zhao Jing SAR Test Engineer - %

AR oY Lin Hao SAR Test Engineer = Tlﬁ’ Edls

Approved by: Qi Dianyuan SAR Project Leader &:p\/

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

Certificate No: Z22-60333 Page | of 6
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A nol 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
Proceduras (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:

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

» Aptenna 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 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,

s SAR for nominal TSL parameters: The measured TSL parameters are used fo calculate the
nominal SAR resull.

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 85%.

Certificate No: 722-60333 Page 2 of 6
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Measurement Conditions

AN

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

No.I23N00417-SAR

CAICT

DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =15 mm
Fraquency 750 MHz £1 MH_z_
Head TSL parameters
The following parameters and calculations were applied. o
Temparature Permittivity Conductivity
Mominal Head TSL parametars 20T 42.0 0.90 mho/m
Measured Head TSL parameters (220 202)C 413 x6% 0.90 mhoim £8 %
Head TSL temperature change during test <10 T e —
SAR result with Head TSL
SAR averaged over1 em” (1 g) of Head TSL Conditian

SAR measured

250 mW Inpul power

2.15 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

B.48 Wikg +18.8 % (k=2)

SAR averaged over 10 ¢ (10 g} of Head TSL

Condition

SAR measured

280 mW Input powear

1.42 Wikg

SAR for nominal Head TSL parameters

normalized to TW

5.62 Wikg £18.7 % (k=2)

Certifivate No: £22-60333 Page 1 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

No.I23N00417-SAR

CAICT

Impedance, transformed to feed paint 50.00- 4.06j0

Retum Loss - 27848
General Antenna Parameters and Design

Electrical Delay {one diraction) 0.941 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 semingid coaxial cable. The center conductor of the feeding line is directly
connected ta the second arm of the dipole. The antenna is therafore 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 fead-point may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: Z22-60333

©Copyright. All rights reserved by SAICT

Papge 4 of &

Page 190 of 282



)
)

(

No.I23N00417-SAR

ﬁ ;Call a;:fsr-l:-ﬂemv 5 g_ c A l c T

Add: No.52 HuaYoanBei Rosd, Hadinm Dastrict, Beijing, 100191, China
Tel: +86-10-62304633-2117
E-mail; emfi@ealctac.cn it/ www.caietue.cn

DASYS Validation Report for Head TSL Date: 2022-08-22
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz: Type: D750V3; Serial: D750V3 - SN: 1163
Communication System: UTD 0, CW; Frequency: 730 MHz; Duty Cycle: 1:1
Medium parameters used: £ =750 MHz; o = 0.902 S/m; &= 41.26; p = 1000 kg/m*
Phantom section: Right Section
Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)
DASY S Configuration:

« Probe: EX3DV4 - SN7464; ConvF(10.26, 10.26, 10.26) (@ 750 MIlz; Calibrated:
2022-01-26

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

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

» Phantom: MFP_V35.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial; 1062

« 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=5mm

Reference Value = 55.49 Vim; Power Drift =-0.01 dB

Peak SAR (extrapolated) =3.17 W/kg

SAR(1 g) = 2.15 W/kg; SAR(10 g) = 1.42 W/kg

Smallest distance from peaks to all pomts 3 dB below = 21.2 mm

Ratio of SAR at M2 to SAR at M1 = 67.5%

Maximum value of SAR (measured) = 2,84 W/kg

-2.02
-4.03
-6.0%

-f.06

-10.08 *

0 dB = 2.84 W/kg = 4.53 dBW/kg

Certificate No: Z22-60333 Page 5 of &
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Impedance Measurement Plot for Head TSL
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Certificate No:  Z21-60385

Client SAICT

Calibration Procedure(s)

pages and are part of the certificate.

Humidity <70%.

Dhject DB35W2 - SN: 4d057

FF-Z11-003-01
Calibration Procedures for dipoie validation Kits:

Calibration date: Cotober 18, 2024

Al calibrations have been conducted in the closed laboratory faciity: emvironment temperature (22:£3°¢ and

Calibration Equipment used (MATE critical for calibration)

F_’r_im_a_r_y__smndards 1D # Gaj Date {Canbratett by Ce_r_tl_ﬁcgte No.) ] Schedu_l_ed Calibration
Power Meter NRP2 108277 24- Sep—z‘i (CTTL, No J21X08328) Sep-22
| Powersensor NRPSS 104201 24-8ep-21 (CTTL, No.J21X08326) Sep-22
| Reference Probe EX3DV4 | SN 7517 03-Feb-21CTTL-SPEAG No.Z21-80001) Feb-22
i DAE4 SN 1558 15-Jan-21(SPEAG No DAE4-1556_Jan21) Jan-22
|
. Secondary Standards 10 # Cal Date (Calibrated by. Certificate No.} Scheduled 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 fallowing

Signal Generator E4438C | MY48071430
NetweorkAnalyzer ESO7T1C | MY46110673

Mame
Calibrated by Zhao Jing
Reviewed by: Lin Hae
Approved by: Qi Gianyuan

01-Feb-21 (CTTL, No.J21X00593) Jan-22
14-Jan-21 (CTTL, No.J21X00232) Jan-z2
Function Signature
. =
SAR Test Engineer % ﬁ?i[
SAR Test Engineer > Tfﬁi% : |

SAR Project Leader

lssued: October 24, 2021
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

e

Certificare No: Z21-60355
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx y,z
MNIA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b} IEC 62208-1, "Measurement procedure for assessment of specific 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 sar (Freguency range of 300MHz to
B8GHz)", July 2018

c) IEC B2208-2, "Frocedure to measure the Specific Absarption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 8GHz)", March 2010

d) KDBB65664, SAR Measurement Reguirements 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.

= 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 orignted
parallel to the body axis.

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

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

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 unceitainty of
Measurement multiplied by the coverage factor k=2, which for a nommal distrlbutm,
Corresponds to a coverage probability of approximately 95%. |

Certiticate No; Z21-60355 Page 2 of &
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Measurement Conditions
DASY system configuration, as far as not ghven onpage 1.

DASY Version | DASYS2 V52.10.4
Extrapolation . Advancad Extrapolation

_I;h-a:!;;n-_ o . g Trip;e Fiat Phantom 5.1C |
Distance Dipole Center - TSL ! 15 mim i with Spacer i
Zoom Scan Resolution ' dx, dy, dz =5 mm .
Frequency | BSE;v!Hz 1 MHz _ | B L |

Head TSL parameters
The fellowing paramelers and calculations were applled. . — -
Temperature | Permittivity L Conductivity

Nominal Head TSL parameters 2307 | ms | 0.90 mhaim
Measured Head TSL parameters | 2002 2096% | 0,89 mhom 6%
Head TSL temperature change duﬁ;;l -tecs,t <10°C |

SAR result with Head TSL

| SAR averaged over1 ¢/ (1.g) of Head TSL Condition | =
SAR measurad 250 miN input powier | 2,38 Wikg
SAR for nominal Head TSL parameless | honn‘atizec-i o T 9.64 Wikg & 18.8 % (k=2) |
| SAR averaged over 10 e (10 g) of Head TSL ; Condition |
SAR measured | 250 MW input power 1.56 Wikg |
SAR for nominal He_ad_ _TSL parameters | normalized o ﬂ\f ol 6.28 Wikg £ 18.7 % (k=2) J
Certificate Mo: Z21-60355 Pags 30f 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impeédance, transformed to feed point | 48,800 4.18i0 |

Return Loss l - 27.5dB |

General Antenna Parameters and Design

! Electrical Delay (one direction) | 1301 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is directly
connected to the second grm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipols arms in order to improve matching when loaded
according to the posifion as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change, The overall dipale length is still according to the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldersd
conneclions near the feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG

Certificate No: £21-60335 Page 40f s
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DASYS Validation Report for Head TSL Date: 10.18.2021

Test Laboratory; CTTL. Beijing. Ching

DUT: Dvipole 835 MHz; Type: D835V2: Serial: D835V2 - SN; 44057
Communication Syvstem: UID 0, OW: Frequency: 835 MHz: Duty Cyele: 111
Medium parameters used: =835 MHz: ¢ = 0.886 S/m: & = 40.9; p — 1060 kg'm?
Phantom sectien: Right Section

DASYS Configuration:

o Probe: EX3DV4 - SNT317: ConvF(9.81. 9.81. 9.81 )« 835 MHz; Calibrated:
2021-02-03

+  Senser-Surface: |:4mm (Mechanical Surface Detection)

« Electronies: DAES Sal536: Calibrated: 2021-01-15

» Phantom: MEP_V5.1€ (20deg probe tltk Type: QD 000 P81 Cx: Serial: 1062

o Measurement SW: DASYS2. Version 52,10 (4 SEMCAD X Version 14.6.14
(7501)

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

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

Peak SAR (extrapolated) = 3.68 Wikg

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

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

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

Maximium value of SAR (measured) — 323 Wikg

dB
a

213
-4.27
-6.40

-8.54

067 —— A — |
0dB =323 Wikg = 5.09 dBW/kg

Certificate No: Z21-60353 Page S of e
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Impedance Measurement Plot for Head TSL
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Client CTTL(South Branch) Certificate No:  Z19-60292
CALIBRATION CERTIFICATE

Object D1750V2 - SN: 1152

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

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

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(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(22:3)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 11-Apr-19 (CTTL, No.J19X02605) Apr-20
Power sensor NRPBA 101369 11-Apr-19 (CTTL, No.J19X02605) Apr-20
Reference Probe EX3DV4 | SN 3617 31-Jan-19(SPEAGNo.EX3-3617_Jan19) Jan-20
DAE4 SN 1555 22-Aug-19(CTTL-SPEAG,N0.Z19-60295) Aug-20
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J19X00336) Jan-20
NetworkAnalyzer E5071C | MY46110673 24-Jan-19 (CTTL, No.J19X00547) Jan-20

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer ’éz .
Reviewed by: Lin Hao SAR Test Engineer . ‘(ﬁ?\-?% g
Approved by: Qi Dianyuan SAR Project Leader S PR

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

Certificate No: 219-60292 Page 1 0f 8
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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

¢) 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.

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

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

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

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

Certificate No: Z19-60292 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version | DASYS52 V52.10.2 |
Extrapolation { Advanced Extrapolation ‘
Phantom ; Triple Flaﬂmtom 5.1C o
Distance Dipole Center - TSL I 10 mm with Spacer _’
Zoom Scan Resolution | dx, dy, dz=5 mm |
Frequency ‘ 1750 MHz + 1 MHz I
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity '
Nominal Head TSL parameters 220°C 401 1.37 mho/m ‘
Measured Head TSL parameters (22.0+0.2) °C 399+6% 1.36 mho/m + 6 %_]
ﬂeaﬁ tt&peratughaﬂe_ duriﬂ tei | <1.0°C R I
SAR result with Head TSL
SAR averaged over1 ¢m (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.05 W/kg

SAR for nominal Head TSL parameters normalized to 1W

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

36.4 Wikg * 18.8 % (k=2)

l

|
4.80 Wikg I
I

Condition

SAR measured 250 mW input power

SAR for nominal Head TSL parameters normalized to 1W 19.3 W/kg * 18.7 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity ‘
Nominal Body TSL parameters 220°C | 534 1.49 mho/m |
Measured Body TSL parameters (22.0£0.2) °C 53.1+6% 1.52 mho/m + 6 %
Body TSL temperature change during test <1.0°C | |
SAR result with Body TSL
SAR averaged over1 ¢m” (1 g) of Body TSL Condition

SAR measured 250 mW input power 9.45 Wikg

SAR for nominal Body TSL parameters normalized to 1W 37.3 Wikg £ 18.8 % (k=2)

7

Certificate No: Z219-60292

SAR averaged over 10 em’ (10 g) of Body TSL

Condition

SAR measured

250 mW input power

5.05 W/kg

| |

SAR for nominal Body TSL parameters

normalized to 1W

20.0 Wikg # 18.7 % (k=2)

©Copyright. All rights reserved by SAICT
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.10- 0.84 jQ

y

Return Loss -38.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 45.20- 1.37jQ

Return Loss -25.5dB ‘

General Antenna Parameters and Design

Electrical Delay (one direction) 1.084 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

L Manufactured by SPEAG

Certificate No: 219-60292 Page 4 of' §

©Copyright. All rights reserved by SAICT Page 202 of 282



)

(lllgl
S

No.I23N00417-SAR

. * |n Colisborstion with
g -
w777 S P €. 38 9
-ITV CALIBRATION LABORATORY
Add: No.51 Xueyuan Road, Haidian District. Beijing. 100191, China
Iel: ~86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: ettl @ chinattl.com http:/'www.chinattl.cn

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

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

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

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

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

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

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

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

Peak SAR (extrapolated) = 16.8 W/kg

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

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

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

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

No.I23N00417-SAR
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DASYS Validation Report for Body TSL Date: 08.30.2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1152
Communication System: UID 0, CW: Frequency: 1750 MHz: Duty Cycle: 1:1
Medium parameters used: f= 1750 MHz: 6 = 1.516 S/m: £, = 53.05; p = 1000 kg/m3
Phantom section: Center Section
DASY35 Configuration:

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

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

¢ Electronics: DAE4 Sn1555: Calibrated: 8/22/2019

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

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

(7470)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:

dx=5mm, dy=5mm, dz=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

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

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

No.I23N00417-SAR
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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 Cerlificate documents the traceabliity to national standards, which realize the physical units of
measurements (S1). The measurements and the uncertainties with confidence probability are given on the fallowing
pages and are part of the certificate.

All calibrations have been conducted In the closed laboratory facility: environment temperalure (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 108277 24-Sep-21 (CTTL, No.J21X08326) Saep-22
Power sensor  NRP8S 104291 24-5ap-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7454 26-Jan-22(SPEAG No EX3-7484 Jan22) Jan-23
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG,No.Z22-60007) Jan-23
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No.J22X00408) Jan-23
Network Analyzer E5071C | MY46110673  14-Jan-22 (CTTL, No.J22X00406) Jan-23

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer z‘fj

Reviewed by: Lin Hao SAR Test Engineer ~ ﬁﬂ'.;%? Y

Approved by: Qi Dianyuan SAR Project Leader 1

Y Prq c%“!la-.,__--—"_

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

Certificate No;, Z22-60335 Page 1 of 6
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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 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 68 GHz"

Additional Documentation:
¢) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are avallable 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.

s Feed Point 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,

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

SAR measurad: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, narmalized 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 nommal distribution
Corresponds to a coverage probability of approximately 95%.

Certificute No: Z22-60135 Page 2 of 6
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Measurement Conditions

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

No.I23N00417-SAR

CAICT

DASY Version DASYS52 52,104
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 1750 MHZ +1 MHz
Head TSL parameters
The following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20T 40.1 1.37 mho/m
Measured Head TSL parameters 220 +02) C 413 6% 141 mho/m £6 %
Head TSL temperature change during test =1.00C — -
SAR result with Head TSL
SAR averaged ovar 1 ¢m’' (1 g) of Head TSL Condition
SAR measured 250 mW Input power 818 Wikg
SAR for nominal Head TSL parameters normalized to 1W 36.3 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm° {10 g) of Head TSL Candition
SAR measurad 250 mW Input power 4.94 Wikg :
SAR for nominal Head TSL parameters normalized to 1W 19.6 Wikg £18.7 % {k=2]_

Certificate No: Z22-6(0335 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

No.I23N00417-SAR

CAICT

Impedance, transfarmed to fesd point 47.90-0.71j0
Retum Loss - 32.8dB
General Antenna Parameters and Design
IEmtr‘:ml Delay (one direction) r 1.120 ns —‘

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

be measured.

The dipole is made of standard semirigid coaxial cable. The eenter 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 ara not
affected 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 feed-point may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: Z22-60335
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DASYS5 Validation Report for Head TSL Date: 2022-08-22
Test Laberatory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1152
Communication System: UID 0, CW; Frequency; 1750 MHz; Duty Cyele: 1:1
Medium parameters used: {'= 1750 MHz; o= 1 408 S/m; & =41.28; p= 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/[EC/ANSI C63,.19-2007)
DASY5 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: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

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

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

Reference Value = 91,44 V/m; Power Drift =-0.05 dB

Peak SAR (extrapolated) = 16.5 W/kg

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

3.23
-6.48
-9.70

-12.93

ABIE | —

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

Certificute No: Z22.60135 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Client SAICT Certificate No:  Z21-80357

Object DAB00VZ - SN: Bd0ge
o i
Calibration Procedure(s) FE-214-003.01
Galibration Procedures for dipole validation kits
Calibration date: October 18 2024

This' calibration Certificate documents the traceability 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 certificate.

All calibrations have bean conductsd in the closed laboratory facility: environment temperature (224310 and
humidity<70%

Calibration Equipment used (M&TE critica! for calibration) |

Primary Standards D# Cal Date (Calibrated by, Certificate No)  Scheduled Calibration
Power Meter NRPZ2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor  NRP8S 104261 24-Sep-21 (CTTL, No.J21X08328) Sep-22
Reference Probe EX3DV4 | SN 7517 03-Feb-21{CTTL-EPEAG No: Z21-60001) Feb-22
DAE4 SN 1556 15-Jan-21(SPEAG No. DAE4-1556_Jan21) Jan-22
Secondary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb21 (CTTL, No.J21X00583) Janzg
NetworkAnalyzer ES071C l MY46110673  14-Jan-21 (CTTL, Mo J21X00232) Jan-22

| Mame Funietion Sigrature

| Calibrated by: Zhan Jing SAR Test Engineer A : % fj i |
Reviewed by: Lin Hao SAR Test Enginesr ke
Approved by. Qi Dianyuan SAR Proiect Leader

Issued: October 24, 2021
This calibration certificate shall not be reproduced except it full without wiitten approval of the laboratory.

Certificate Wo: 72160357 Page 1 of 6
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Add: W52 HuaYoanBel Road. Haidian Disteier, Bering. 10019], Ching
Tel: ~H#6-10-62 3046332079 Fax: <8162 306332504
F-mail: ettlepehinatil.com hap: waowehinatilen
lossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y.z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, “|[EEE 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
8GHz)", July 20186

c) IEC 82208-2, "Procedure to measure the Specific Absorption Rate {SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 8GHz)", March 2010

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

Additional Documentation:
e) DASYA4/5 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.

+ Anfenna FParamsters with TSL. The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantorn 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 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.

o FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required,

» SAR measured: SAR measured at the stated anienna input power.

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

+« S5SAR for nominal TSL paramefers: The measured TSL parameters are used to calculate the
nominal SAR result.

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

Certificate No: Z21-60357 PageJofe
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Measurement Conditions
DASY system configuration. as far as not given on page 1.

' DASY Version pAYs®2 Va2.10.4

' Extrapolation | Advanced Ex{rapotst-ioT . Bl
Phantom A I Triple Fiat Phantom 5.1C |
Distance Dipole Center - TSL— | 10 m; 1 with Spacer - j
Zoom Scan Resolution B { dx. dy, dz = 5 mm
Frequency | 1900 MMz £ 1 MHz

Head TSL parameters
Tha following paramieters and calculations were applied.

! Temperature | Permittivity Cc;nduct:' vity
Nominal Head TSL parameters I 22.0°C |r - 40,0 1.40 rmhafm [
Measured Head TSL parameters | @zo:02°c | se99se% 129 mho/m + 6 % |
Head TSL temperature change during test|  =<1.0°C L |

SAR result with Head TSL

| SAR averaged over 1 ¢’ (1 g) of Head TSL | Condition :
'_SAR H@aasured 1 250 .;r:,'{f._l;:ét;t"pmwer ]. 10.0 Wikg

SAR for nominal Head TSL parameters . normalized to 1W | 402 Wikg £ 18.8 % (k=2)
| BAR averaged over 10 ent {10 g} of Head TSL I Cmdit%r)n .
: SAR measured 250 mW input power | 5.10 Wikg |
| SAR for nominal Head TSL parameters riormalized fo 1W [ :o.;:v.:kg £18.7 % (k=2) |

Certificate No: £2 160357 Page 3 of'o
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5R. 70+ 6.8010

Return Loss | - 22.8d8 l

General Antenna Parameters and Design

Electrical Delay {one direction) LAt0ns
| -

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

The dipole'is made of standard semingid coaxial ¢able, The center conductor of the feeding line is directly
connected to the second arm of the dipofe, The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipoie arms in order to improve matching when loaded
according o the position as explained in the "Measurement Conditions” paragraph. The SAR gata are niot
affected by this change. The averall dipeile length is still according to the Standard.

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

Additional EUT Data

Manufactured by l SPEAG

Certificate No: Z21-60357 Page dofo
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DASYS Validation Report for Head TSL Date: [0.18.2021
Test Laboratory: CTTL. Beijing, China
DUT: Dipole 1900 MHz; Type: DI1900V2; Serial: D1900V2 - SN; 5d088
Communication System: UID 0, CW; Frequency: 1900 MHz: Duty Cyele: 111
Medium parameters used: = 1900 MHz: 0 = 1 387 9m: & — 39.88: p= 1000 kg
Phantom section: Right Section
DASYS Configuration:

« Probe: EX3DV4 - SNT51T: CanvF(7.81, 7.81. 7.811 @ 1900 MHz: Calibrated:
2021-02-03

s Sensor=Surface: 1. 4mm (Mechanical Surface Detection)

« Electronics: DAES Snl556: Calibrated: 20710115

« Phantom: MFP_V3.1C (20deg probe tilt): Type: QD 000 P51 Cx; Serial; 1062

o Messurement SW: DASYA2. Version 5210 (4): SEMCAD.X Version 14.6.14
(T501)

System Performance Check/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dv=3mm. dr=S5mm

Reference Value = 103.6 Vim: Power Drift = 0.00 dBB

Peak SAR (extrapolated) = 192 Wike

SAR(1 g) = 10 Wikg: SAR(10 g) = 5.1 W/kg

Smallest distarice from péaks to all points 3 dB below = 10mm

Ratio of SAR at M2 to SAR at M1 = 52.1%

Maximum value of SAR (measured) = 15.8 Wikg

dB
0

-3.76
=1.51
1127

-15.02

-18.78 .

0dB =158 W/kg =11.99 dBW/kg

Certificate No: £21-60357 Page 5 of n
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Impedance Measurement Plot for Head TSL
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E-mail: enbdchinalcom hrpe wwnochinand.cn

Client SAICT Certificate No:  221-60358

CALIBRATION CERTIFICATE e

Object D2450V2 - BM: 873

Catiration Procedure(s) EF.Z41-003.01

Calibration Procedures for dipole validation kits

Calibration date: October 24, 2024

This caiibration Certificate documents. the traceability to national standards, which realize the physical unite of
measurements {31). The measurements and the uncertainties with confidence probability are given an the following
pages and are part of the certificate.

All calibrations have been conducted in the closed lshoratory faciiity. enviranment temperature (22+2)°C and
humidity=70%.

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

| .
| Primary Sﬁanda_{qg._ 1ID# Cal Date {Cali_b{gtg_d by, Certificate No.) Scheduled Calibrg_t[pl [

| Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
| Power sensor  NRPBS 104281 24-8ep-21 (CTTL, No.J21X08328) Sep-22
| Reference Probe EX3DV4 | BN 7517 03-Feb-21{CTTL-SPEAG No.Z21-60001) Feb-22
DAE4 SN 1856 15-Jdan-21{SPEAG No.DAE4-1556_Jan21) Jan-22
|
Secondary Standa{tzs- IDa!e_b~ - Cal Date (Gma_ﬁglr_%t_?_dﬂ)i_ Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 01-Feb-21 (CTTL, No.J21X00593) Jan-22
NetworkAnalyzer ES071C | MY46110873  14-Jan-21 (CTTL, No.J21X00232) Jan-22
Name Function Bignsiure
Calibrated by: Zhao Jing SAR Test Enginesr . ﬁ
Reviewed by Lin Hao SAR Test Engineer = ﬁfF ,3.% 5
Approved by Qi Dianyuan SAR Project Leader m%,/zs\__/
lssued: October 27, 2021
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certifieate No: Z21-60358 Page 1.0t'%

©Copyright. All rights reserved by SAICT

Page 219 of 282



(“E"!

No.I23N00417-SAR

In Cedlsboration with

!TTLspeu

CALIBRATION LABORATORY

.52 HuaWwmBel Road, Haidian Diswict. Bedjing, 1191, & hing

ol = 8h- T0-e2 3040353 -2079 Fax; =86=-10-62303632.2504
Ermail: ctlfcochinatt] com Bip: wwwchinanbon
Glossary:
TSL 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 absorption rate of human
exposure to radio frequency fields from hand-held and bedy-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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

d) KDBB865864, 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. Al 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 fiat phantom section, with the arms oriented
parailel to the body axis,

o Fesd Point Impedance and Return Loss: These parameters are measured with the dipele
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
reflacted power. No uncertainty required.

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

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

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

|
The reported unceriainty 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%.

Certiticate No: 2160358 Page 2 6t b
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Measurement Conditions

196332504
Bt weoacchination

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

No.I23N00417-SAR

DASY Version DASYS2 VE2.10.4
| Extrapolation Advariced Extrapolation |
E Phantom Triple Flat Phantom 5.1C B
Distance Dipole Center - TSL 10 mm ;au?mcer
Zoom Scan Resolution dx; dy, dz'=5 nm -
| Frequency | 2450 MHz 1 P.u;Hz . B
Head TSL parameters
The following parameters and calcuiations wers applied. i
Temperatura Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mhatm
Measured Head TSL parameters (220 % D.Z_}l E o} _39 5.;: &% 1.8 mhofm 26 %
Head TSL;r:;araturﬁ c;ange during test <10 — _
SAR result with Head TSL
SAR averaged over 1 em’ {1g)of Head TSL. | _ Cendition |

SAR measured

280 mW inout power

13.3 W-’I_cg

SAR for nominal Head TSL paramsters

aormalized to 1W

£3.2 Wikg £ 18.8 % (k=2} |

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

Condition

SAR measured

SAR for naminal Head TSL parameters

250 mW input power

£.05 Wikg

normalized to TW

24.2 Wikg £ 18.7 % (k=2)

Certificate No: Z21-60358
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point [ 53604+ 1.26i0

Return Loss - 28.8dB

General Antenna Parameters and Design

Electrical Detay {onia dirction) ] 1.066 ng _I

Afteriong term use with 100W radiated power, anly & slight warming of the dipole near the feadpoint can
be measured.

No.I23N00417-SAR

The dipoie is made of standard semirigid coaxial cable. The center conductor of the feeding line is directiy
connected to the second arm of the dipole, The antenna is therefore shor-circuited for DC-signals. On some

of the dipoles, small end caps are added {o 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 dipcle 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 damaged.

Additional EUT Data

\'Mam]fadured by SFEAG

Certificate Moy £21-60358 Pagetots
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