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CALIBRATION CERTIFICATE
Object D750V3 - 5N: 1103

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

Calibration Procedures for dipohe validation kits

Cslibration date: January 6 2020

pages and are part of the cerificate.

humidity<70%.

Calibration Equipment used (MATE critical for calibration)

This calibration Cerificate documents the traceabllity to national standardg, which realize the physical units of
measurements(51). The measurements and the uncertainties with confidence probability are given on the following

All calibrations hawe been conducted in the ciosed laboratory fadility: environment temperature(22:23)T and

Primary Standards D# Cal Date{Calibrated by, Certiicate No.)

Scheduled Calibration
Power Mater  NRPZ2 106276 11-Apr-18 {CTTL, No.J18X02605) Apr-20
Powar sansor  NRPGA 101369 11-Apr-18 {CTTL. No.J18X02605) Apr-20
Reference Probe EX30V4 | BN 3817 31-Jan-18(SPEAG No. EX3-3617_Jan18) Jan-20
DAE4 SM 1555 22-Aug-18{CTTL-SPEAG No Z10-80205) Aug-20
Secondary Standards ID# Cal Date{Calibrated by, Certificate No.) Schedulad Calibration
Signal Generator E4438C | MY48071430 23-Jan-19 [CTTL, No .. 18X00338) Jan-20
NetworkAnalyzer ESO71C | MY4B110673  24-Jan-18 (CTTL, No.J19X00547) Jan-20
Mame Functon - Signatune
Calibrated by Znac Jing SAR Test Engineer N _& i
Reviewed by; Lin Hao SAR Test Engineer 5 M &
Approved by. Qi Dianyuan SAR Project Leader L_T-f"'.—gg’_i__/

Issued: Janwary 8, 2020
This calibration certificate shall not ba reproduced except in full without written approval of the |aboratory.
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Add: Mo 51 Xuevuan Foad, Haidian District, Beijing, 100191, China
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E=mail; eribaichinmitl.com hittp: wwwochinitl.co
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
MiA not applicable or not measured

Calibration is Performed According to the Following Standards:

a} IEEE 5td 1528-2013, “|EEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigques”, June 2013

b) IEC 62208-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radic 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
J0MHz to 6GHz)", March 2010

d) KDBB65664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/S 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.

« 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 Retumn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantomn. The impedance stated is transformed from the
measuremeant at the SMA connector to the feed point. The Retumn Loss ensures low
reflected power. No uncertainty required.

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

« S5AR 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 reported uncertainty of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximate ly $5%.

Certificate Ma: Z20-60037 Page 2of &

Report No.: WT228001726 Page 3 of 46



ﬁu In Collabortion with
Add: No.51 Xueyuan Road, Haidian Eristrict. Bedjing., 100191, China

Tel = Bh-10-2M4633-2079 Fax: +R6- 106230463 12504
E-mail: ettli@chinazil.com hatp:fvearw chinasil.cn

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

DASY Version DASYS2 W52.10.3
Extrapolation Advanced Extrapolation
Phantom Triple Flal Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, Gz = 5 mm
Frequency T50 MHz = 1 MHz
Head TSL parameters
The following paramaters and calculations were apphed.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 20 4149 0.89 mhadm
Measured Head TSL parameters (22002 °C 418 +6% 0.80 mhovm + 6% |
Head TSL temperature change during test <1.0°C — e
SAR result with Head TSL
SAR averaged ever 1 cm’ (1 g) of Head TSL Condilion
SAR measured 250 mW input power 219 Wihkg

SAR for nominal Head TSL parameters

normalized fo 1W

B.B6 Wikg £ 18.8 % (k=2)

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

Comdition

SAR measufed

250 m\ input power

1.47 Wikg

SAR for nominal Head TSL parameters

normalized 1o 1W

5.83 Wikg £ 18.7 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 555 0.8 mha/m
Measured Body TSL parameters (220202 °C EE2+6% 0.897 mho/m =6 %
Body TSL temperature change during test <1.0°C —_— s
SAR result with Body TSL
SAR averaged over 1 ¢m’ (1 g) of Body TSL Condition
SAR measurad 260 v Input power 217 Wikg
SAR for nominal Body TSL parameters normallzed to 1W .64 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢ (10 g) of Body TSL Condition
SAR measured | 250 mW input power 1.48 Wikg
SAR for nominal Body TSL parametars normalizad o 1W 5.82 Wikyg £18.7 % (k=2)
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Appendix (Additional assessments cutside the scope of CNAS LO570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.00- 2,670
Return Loss - 26,508

Antenna Parameters with Body TSL

Impedance, transformed to faed poin 45.50- 1 880

Raturn Loss - 28.6d8

General Antenna Parameters and Design

Electrical Delay (one direction) 0.856 ns

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

The dipale is made of standard semingid coaxial cable. The center conductor of the feeding line is directly
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 to the dipele 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.

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

Manufactured by SPEAG

Certificate No: Z20-60037 Page 4 of #
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MASYS Validation Report for Head TSL Date: 01.06.2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz: Type: D750V3; Serial: DT50V3 - SN: 1103
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cyele: 1:1
Medium parameters used: f= 750 MHz; a=0.902 8/m; - =41.63; p= 1000 kg/m3
Phantom section: Right Section
DASYS Configuration:

+ Probe: EX3DV4 - SN3617; ConvF(10.03, 10,03, 10.,03) @ 750 MHz; Calibrated:
14312019

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

+  Electronics: DAE4 Snl555; Calibrated: 8/22/2019

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

¢  Measurement SW: DASY 52, Version 32,10 (3); SEMCALD X Version 14.6.13
(7474)

Dipole Calibration/Zoom Sean (7x7x7) (Ta7x7T)Cube 0t Measurement grid: dx=3mm.
dy=5mm, de=5mm

Reference Value = 57.43 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.16 Wikg

SAR(1 g)=2.19 Wikg; SAR(10 g) = 1.47 W/kg

Smallest distance from peaks to all points 3 dB below = 23.3 mm

Ratio of SAR at M2 to SAR at M1 = 69.4%

Maximum value of SAR (measured) = 2.85 Wikg

dB
0

-1.94
-1.88
-5.082
-1.76

-9.70

0 dB = 2.85 Wikg = 4.55 dBW/kg

Certificate No: Z20-60037 Page s of &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 01.03.2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1103
Communication System: UTD 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: f= 750 MHz; & = 0.965 S/m: £ = 55.21; p= 1000 kgm3
Phantom section: Center Section
DASYS Configuration:

« Probe: EX3DV4 - SN361T; ConvF(9.85, 9.85, 9.85) ;ﬁ 750 MHz: Calibrated:
1312019

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

« Electronics: DAE4 Snl 555; Calibrated: 8/22/2019

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

« Measurement SW: DASY 52, Version 5210 (3); SEMCAD X Version 14.6.13
(7474)

Dipole Calibration/Zoom Scan (7x7x7) (7x7xT)/Cube §: Measurement grid: dx=3mm,
dy=5mm, dz=5mm

Reference Value = 49.46 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 3.20 Wikg

SAR(1 g} = 2.17 W/kg; SAR(10 g) = 1.46 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 68.3%

Maximum value of SAR {measured) = 2.86 W/kg

0 dB = 286 Wikg = 456 dBW/kg

Certificate Mo: Z20-60037 Page Tof %
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Impedance Measurement Flot for Body TSL
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D750V3-SN:1103

750MHz-Head
Retum- Real Imaginary
Date of

Loss Delta (%) | Impedance | Delta ( Q) | Impedance | Delta ( Q)
Measurement

(dB) Q) Q)
2020.01.06 -26.817 53.916 -2.673
2021.01.05 -27.168 -0.013 52.127 1.789 -2.862 0.189
2022.01.05 -27.632 -0.03 51.766 2.15 -3.013 0.34

The return loss is<-20dB, within 20% of prior calibration; the impedance is within 5 Q of prior

calibration.
Therefore the verification result should support extended calibration.

Report No.: WT228001726 Page 10 of 46




B fﬂfri;"r‘/?'_\q it i .
Ini Collaboration with ..\"l.\'j 5!,2' == Ya b
&777 5 P e a g N\ AT
"’ %

Add: No.52 HusYusnbei Raod, Haidinn District, Beijing, 100191, Chi 5,7 s v CALIBRATION
Tel; +86- 10-62304633-2079 Fax: +H6-10-6230463 32504 el CHAS LOSTD
E-mail: entlif@chinatileom it wawcchimatilen
Client sMa Certificate No: Z21-50302
CALIBRATION CERTIFICATE
Object DE35YZ - SN; 4d144

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

Calibration Proceduras for dipele validation kits

Calibration date: August 31, 2021

This calibration Ceriificate documents the traceability to national standards, which realize the physical units of
meazurements (S}, The measurements and the uncertainties with sonfidance probability are given on the following
pages and are part of the cartificate.

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

Calibration Equiprment used (MATE critical for calibration)

Primary Standards o # Cal Date (Calibrated by, Cartificate Mo ) Schedulad Calibration
Power Meter NRFZ 106277 23-8ep-20 (CTTL, No.J20X08335) Sep-21
Power sansor  NRPES 104281 23-8ep-20 (CTTL, Na.J20X058335) Sep-21
Reference Probe EX30W4 | SN 7517 03-Feb-21{CTTL-SPEAG Na.Z221-50001) Feb-22
DAEZ SN 538 08-Mov-20{CTTL-SPEAG,No. 220-60452) Mowv-21
Secondary Standards 1o # Cal Date (Calibrated by, Cerlificate Na.) Scheduled Calibration
Signal Genarator E4438C | MY429071430 01-Feb-21 (CTTL, No.J2 1X00583) Jan-22
MetworkAnalyzer ES0T1C | MY481106873  14-Jan-21 (CTTL, No.J21X00232) Jan-22

Mame Function Signature

Calibrated by Zhao Jing SAR Test Engineer é%

Reviewsd by, Lin Hao SAR Test Enginaer -:-:' ﬁ_ifff%’_ E

Approved by: Qi Dianyuan SAR Project Leader %

Issued: Septemberg; 202
This calibration certificate shall not be reproduced excapt in full without written approval of the laborstary.

Certificate No: Z21-60302 Page 1 of 6
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx, v,z
MIA 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 Technigues®, June 2013

b} IEC 62209-1, "“Measurament 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 (Freguency range of 300MHz ta
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 BGHz)", March 2010

d) KDBEE5664, SAR Measurament Requirements for 100 MHz to 6 GHz

Additional Documentation:
&) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

« Feed Point iImpedance 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 Flectrical Delay; One-way delay between the SMA connector and the antenna faed point,
No uncertainty required,

s SAR measured. S8AR measured at the staled antenna input power,

¢+ SAR normalized: SAR as measured, normalized to an input power of 1 \W at the antenna
connecior.

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

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

Certificate Mo: Z21-60302 Page 2 of &
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Measurement Conditions

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

Frog; +8i6- [ 06230463 3- 2504

DASY Version DASYSZ V52,1004
Extrapolation Advanced Extrapolation
Phamtom Tripla Flat Phantom 5.1C
Distance Dipole Centar - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHZ £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 415 080 mhoim
| Meagured Head TSL parameters (22002 °C 41.7T+6% 0,88 mhaim + 6 %
| Head TSL temperature change during test =10 — = .
SAR result with Head TSL
SAR averaged over 1 ¢’ (1g) of Head TSL Condition i

SAR measured

250 mW input power

2,36 Wikg

SAR for nominal Head TSL parameters

mormakized to 1W

5.58 Wikg = 18.8 % (k=2)

SAR averaged over 10 em’ {10 g} of Head TSL

Condition

SAR measured

250 mW input power

1.53 Wikg

SAR far porminal Head TSL parameters

normalized to 1W

5,19 Wikg 2 18.7 % {k=2)

Cestificate Moz Z21-60302

Report No.: WT228001726
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Appendix (Additional assessments outside the scope of CNAS LO570)

Antenna Parameters with Head TSL

Impedancs, transformad to feed peint 50.60- 5.50i0

Return Lass - 23.8dB

S

General Antenna Parameters and Design

Electrical Delay (one direction) 1.2989 ns

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

The dipole i3 made of standard semirgid coaxial cabla. The center canductor of the feeding line is directly
connected to the seeond arm of the dipole. The antenna is therefore short-circuited for DC-gignals. On some
of the dipales, small end caps are added to the dipole arms in order to improve matching when lsaded
atcarding ta 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.

Mo excessive force must be applied to the dipole ams, because they might bend ar the soldersd
connactions near the feedpoint may ba damaged

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z21-60302 Page 4 of &
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DASYS Validation Report for Head TSL Diate: 08.31.2021
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: DE35V2 - SN: 4d141
Communication System: UID 0, CW; Frequeney: 835 MHz; Duty Cycle: 1:1
Medium parameters used: f= 835 MHz: o= 0,884 S/m; & = 41.66; p= 1000 kg/m®
Fhantom section: Right Seetion
DASYS Configuration:

«  Probe; EX3DV4 - SNT517: ConvF(2.81, 9.81, 9.81) [ 835 MHz; Calibrated:
2021-02-03

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

s  Electronics: DAE3 Sn536: Calibrated: 2020-11-06

+ Phantom: MFP_V3.1C (20deg probe tilt); Type: QD 000 P31 Cx; Serial: 1062

+ Measurement SW: DASYS2, Version 52.10 (4); SEMCAD X Version 14.6.14
(7483)

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

Reference Value = 59.32 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 3.73 W/kg

SAR(1 g) = .36 Wikg; SAR(10 g) = 1.83 W/ke

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

Ratio of SAR at M2 1o SAR at M1 = 63.4%

Maxcimum value of SAR (measured) = 3.25 Wikg

O dB=3.25 Wikg = 5.12 dBW/kg

Certificate Mo: £21-60302 Page 5 of &
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Impedance Measurement Plot for Head TSL
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CALIBRATION CERTIFICATE

Object D1750V2 - SN: 1108

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

pages and are part of the certificate.

hurmidity<70%.

Calibration Procedures for dipole validation kits

Calibration date: January 3, 2020

Calibration Equipment used (M&TE critical for calibration)

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

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

Primary Standards 1D # Cal DateiCalibrated by, Certificate Na.) Scheduled Calibration
Power Meter NRPZ2 106276 11=-Apr-18 (CTTL, No.J18X02605) Apr-20
Power sensor  NRPBA | 101359 11-Apr-19 (CTTL, No.J19X02605) Apr-20
Reference Probe EX3DV4 | SN 3617 31-Jan-18({SPEAG No.EX3-3617_Jan19) Jan-20
DAE4 SN 1555 22-Aug-19(CTTL-SPEAG No.215-60205) Aug-20
Secondary Standards 1D # Cal Date(Calibrated by, Certificate No ) Scheduled Calibration
Signal Generator E4438C | MY48071430 23-Jan-18 (CTTL, No.J18X00336) Jan-20
NetworkAnalyzer ESO71C | MY46110673  24-Jan-18 (CTTL, No.J19X00547) Jan-20

Mame Function Signature

Silibrated y: Zhao Jing SAR Test Engineer i

Reviewed by. Lin Hao SAR Test Engineer 235 M

Approved by: Qi Dianyuan SAR Project Leader ,_;-;’T-MJ{L /

Issued: January 8 2020

Thiz calipration cenificate shall not be reproduced except in full without writtan approval of the laboratory,

Certificate No: Z20-60038
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Add: No 51 Xueyusn Road, Haidion District, Beijing, 100191, China
Tel: «B6=10-623044633-207% Fax: +86- 1 0-62304633-2504

E~muail; citlimchinattl.com hitipewaw: chinatlcn
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 Techniques”, June 2013

b) IEC 622081, "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) KDBB65664, 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 cerificate 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 phantom section, with the arms ariented
paraliel to the body axis.

s Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

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

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

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

« SAR for nominal TSL paramsters: 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 to a coverage probability of approximately 95%.

Certificate No: Z20-60038 Page 2 of &
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

| DASY Version DASYS2 V52.10.3
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm wit'h Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1750 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 40,1 1.37 mho/m
Measured Head TSL parameters (220+02)°C W526% 1.37 mhofm + 6 %
Head TSL temperature change during test =1.0°C —_ -
SAR result with Head TSL
SAR averaged over1 cm (1 g) of Head TSL Candition
SAR measured 250 mW input power B.89 Wikg
SAR for nominal Head TSL parameters normalized fo 1W 35.7 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 4,50 Whg
SAR for nominal Head TSL parameters normalized 1o 1W 18.8 Wikg + 18.7 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 634 1.48 mha/m
Measured Body TSL parameters (220£02)°C 53.6+6% 1.50 mho/m £ 6 %
Body TSL temperature change during test =1.0°C e —
SAR result with Body TSL
SAR gveraged over1 ¢m (1 g) of Body TSL Condition
SAR measured 250 m\W input power 9.23 Wikg
SAR for nominal Body TSL parameters normalized fo 1W 36.8 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢m1° (10 g) of Body TSL Condition
SAR measured 250 mW input power 4.83 Wikg
SAR for mominal Body TSL parameters narmalized to 1TW 18.5 Wikg + 18.7 % (k=2)

Certificate Mo: Z20-60038

Report No.: WT228001726
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Add: No.51 Xueyuan Road, Haidian District, Beljing, 100191, China
Tel: +&6-10-62304633-2079 Fax: +R6-10-62304632-2504
E-mail: ettl@chinari] com hittpswsw chimattl.cn

Appendix (Additional assessments outside the scope of CNAS LO570)

Antenna Parameters with Head TSL

Impedance, transfarmed to feed point 48.20- 0.65 j0
Redurn Loss -38.7 dB

Antenna Parameters with Body TSL

,J- Impedance, transformed to feed point 45.80-1.02 0

Retum Loss - 26.8 dB

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 anienna 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 feedpeint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No; Z20-60038 Page 4 of &
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Add: No.31 Xueyuan Road, Haldlan District, Bedjing, 100191, China

Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2304
E-mail: culichinatl.com hitp:/fwarw.chinattl.cn
DASYS Validation Report for Head TSL Date: 01.03.2020

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1108
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: = 1750 MHz; o= 1.365 5/m; &, = 40.52; p = 1000 kg/m3
Phantom section: Right Section

DASYS Configuration:

+ Probe: EX3DV4 - SN3617; ConvF({8.38, 8.38, 8.38) @ 1750 MHz; Calibrated:
1/3172019

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

« Electronics: DAE4 Snl555; Calibrated: 8/22/2019

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

«  Measurement SW: DASYS2, Version 52.10(3); SEMCAD X Version 14.6.13
(7474)

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

Reference Value = 97.57 Vim; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 16.7 W/kg

SAR(1 g) = 8.89 W/ikg; SAR(10 g) = 4.69 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 54%

Maximum value of SAR ({measured) = 13.9 Wikg

-3.39

-6.78

| '“; |
X IIM-

0dB =139 Wikg =11.43 dBW/kg

-13.57

-16.96

Certificate No: Z20-60038 Page 5 of &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 01.03,2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750%2; Serial: D1750V2 - SN: 1108
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1750 MHz; a = 1.499 8/m; &, = 53.62; p = 1000 kg/m3
Phantom section: Center Section
DASYS Configuration:

*  Probe: EX3DV4 - SN3617; ConvF(8.03, 8.03, 8.03) @ 1750 MHz; Calibrated:
32019

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

« Electronics: DAE4 Snl355; Calibrated: 8/22/2019

«  Phantom: MFP_V35.1C ; Type: QD 000 P5S1CA; Serial: 1062

+  Measurement SW: DASYS2, Version 52.10 (3); SEMCAD X Version 14.6.13
(7474)

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

Reference Value = 89.57 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 16.8 Wikg

SAR(I g) = 9.23 Wikg: SAR(10 g) = 4.89 Wkg

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

Ratio of SAR at M2 to SAR at M1 = 55.7%

Maximum value of SAR (measured) = 14.2 Wikg

48 ——

-3.32

-b.64

-3.95

-13.27

-16.59

0 dB = 14.2 W/kg = 11.52 dBW/kg

Certificate No: Z20-60038 Page 7of 8
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Impedance Measurement Plot for Body TSL

[7ri =11 Log mMag 10.0ads; mef 0.0do08 [F1]

3090 oy ¥ino000 o 35,837 @8 N
40.400
20,90
20.40
10.00
2. 000k 4
-10.00
20.00 1 |
-10, O
40,00 ‘
-5, 00 - — = —_—
MM =11 sefth (R+§x) Scale 1.0000 [F1 Be1]
#1 1.7500000 GHz 45,761 0 <1.0067 0 BR.4SL-pE -
52t .
.,
' hY
/
Fi L
/ \
.' (’ *
|
| |
\ {
5
\'\ F
% ;
o
; e -
-y . A_F
1 St LEGE - = FEW 100+ Stop 105 e TN
Certificate No: Z20-60038 Pages of 2

D1750V3-SN:1108

Report No.: WT228001726 Page 24 of 46



1750MHz-Head
Retum- Real Imaginary
Date of

Loss Delta (%) | Impedance | Delta ( Q) | Impedance | Delta ( Q)
Measurement

(dB) Q) Q)
2020.01.03 -39.748 49.211 -0.647
2021.01.02 -39.962 -0.005 48.633 0.578 -0.693 0.046
2022.01.02 -40.156 -0.01 49.126 0.085 -0.685 0.038

The return loss is<-20dB, within 20% of prior calibration; the impedance is within 5 Q of prior

calibration.
Therefore the verification result should support extended calibration.

Report No.: WT228001726 Page 25 of 46
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Tel: +86=10-62304632-2079 Fax: +R6- 1 0=62304633-1504 oh alarha
E-mail; citli@ehinanl.com et fwwwechimaiil.cn
Client SMQ Certificate No: Z£21-60305
CALIBRATION CERTIFICATE
Object D1900W2 - SM; 5d162

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

Calibration Procadures for dipole validation kits

Calibration date: September 1, 2021
Thiz ealibration Cartificate documents the traceabilty fo national standards, which realize the physical units of
measuraments (31). 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 temperature {22e3vc and
humidity<70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards 10 # Cal Dale (Callbrated by, Certificate No ) Schedulad Gailoration
Pawer Meter NRP2 [ 108277 23-5ep-20 (CTTL, No.J20X08335) Sep-21
Power sensor NRPSS 104291 23-Sep-20 (CTTL, No.J20X08338) Sep-21
Reference Probe EX30W4 | SN 7517 03-Feb-21(CTTL-SPEAG MNo.221-80001) Feb-22
DAES 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 | MY42071430 01-Fab-21 (CTTL, No.J21X00583) Jan-22
NetworkAnalyzer ESOT1C | MY4B110873  14-Jan-21 (CTTL, No.J21X00232) Jan-22

Name Funciion Signature

i by Zhao Jing SAR Test Engineer {

Reviewed by. Lin Hao SAR Test Engineer % ;

-
Approved by: @i Dianyuan SAR Project Leader e By

lssued: September &, 2021
This ealibration cerificate shall not be reproduced except in full withaut written approval of the laboratory.

Certificate Mo: Z21-60305 Page | of &

Report No.: WT228001726 Page 26 of 46



Add: Me.52 HuaYuanBei Road, Flaidinn Distrier, B"'E“"Er 100151, China
Tel: +Ri= 1623046332079 Fax: +26-10-62304633-2504

E-mail: eotbdicluimattl com hitpedaweaschinstlon
lossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL f MORMx.y,z
MiA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

d) KDBBESEE4, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

lulethuds 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 cerlificale are valid at the frequency indicated.

s Anfanna Parameters with T5L: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom saction, with the arms oriented
parallel to the body axis.

+ Fesd Poinf Impedance and Relurn Loss: These parameters are meas ured 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 Dalay: One-way delay between the SMA connector and the antenna fead point.
Mo uncertainty required.

= SAR measured: SAR measured at the stated antenna input power,

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

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

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

Certificate No: Z21-60305 Page 2 of &
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.

| DASY Version DASYE2 V52104
Extrapolation Advanced Exirapalalion
Phantom | Triple Fiat Phaniom 5.1C
Distance Dipele Center - TSL ' 10 mm wiilh Spacar
Zoom Scan Resolution dx, dy, dz=5 mm
Frequency 1900 MHzZ £ 1 MHz |
Head TSL parameters
The following parameters and calculations were appliad. s
Temparature Permittivity Condustivity
MWominal Head TSL parameters 20 40.0 1.40 mhoim
Measured Head TSL parameters (220402 °C 406 £6% 1.39 mho'm £ 6 %
Head TSL temperature change during test =1.0'C - =
SAR result with Head TSL .
SAR averaged over 1 ¢’ (1g) of Head TSL Condition
SAR measured 250 mW input power 9.83 Wikg I
S&H far nominal Head TSL parameters normalized 1o 1W 39.7 Wrkg % 1B8.8 % (k=2)
SAR averaged over 10 chi® (10 g} of Head TSL Condition
SAR measured 250 mvW input power 5.01 Wikg
SAR for nominal Head TSL parameters normalized to 14 20.2 \Wikg £ 18.7 % (k=2}

Certificate Mo: Z21-603035 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS LO570)

Antenna Parameters with Head TSL

Impedance, transformed to feed paint 54 40+ 4 862

FRefurn Loss -24.1dB

General Antenna Parameters and Design

Elzcirical Delay (one direction) 1.103 ns

After long term use with 1004V radizted power, only & slight warming of the dipole mear the feedpoint can
ba measured,

The dipole is made of standard semingid coaxal cable. The center conductor of the feeding line is direetly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signats. On some
of the dipales, 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 lengih is still according to the Standard,

No excessive foree must be applied 16 the dipels arms, bacause thay might bend or the soldered
connections near the feedpaint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate MNo: Z21-60305 Page 4 of &
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DASYS Validation Report for Head TSL Diage: 09.01.2021
Test Lahoratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900YV2; Serial: D1900V2 - SN: 5d162
Communication System; UID 0, CW; Frequency: [900 MHz: Duty Cyele: 1:1
Medium parameters used: = 1900 MHz; o = 1.385 S/m; & = 40.6; p= 1000 kg/m®
Phantom section: Right Section
DASY S Configuration:

=  Probe: EX3DV4 - SN7317; ConvF(7.81, 7.81, 7.81) @ 1900 MHz; Calibrated:
2021-02-03

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

= Electronics: DAE4 Snl§56; Calibrated: 2021-01-15

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

s Measurement SW: DASY 32, Version 32,10 (4); SEMCAD X Version 4.6.14
{7483}

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

Reference Value = 103.2 V/m: Power Drift = -0.0] dB

Peak SAR {extrapolated) = 19.] Wikg

SAR(] g)=9.83 Wike; SAR(I g) = 501 Wikg

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

Ratio of SAR at M2 w SAR at M1 =31.8%

Maximum value of SAR {measured) = 15.6 W/kg

dB
0

-3.79
-T.57
-11.36

1614
s

-18.93

0 dB = 15.6 W/kg = 11.93 dBW/kg

Certificate Mo: Z21-60305 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Add: No.52 HunYisanBei Boad, Hoidian District, Beffing, 100191, Chi "g,,’-f'"“"“'-\f v CALIERATION

Tel: +86-10-62304632-2079  Fax: +H6- 10-6230463 325304 el CNAS LO5TD
E-mail: cttli@chinan! com httpziwwwchimatilen
Client smMa Certificate No:  £21-60306

CALIBRATION CERTIFICATE

Object D2450W2 - SN: 818

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

Calibration Precaduras for dipole validation kits

Calibration date: August 26, 2021

This calibration Certificate documents the fraceabillty to national standards, which reslize the physical units of
measurements (Sl). The measurements and the uncertainties with confidence probability are given an the fadlawing
pages and are pan of the carlificate,

All calibrations have been conducted in the closed laboratory facility: environment temperature (22:37C and
humidity<70%,

Calibration Equipment used (M&TE critical for calibration)

F Primary Standards 1D # Cal Date (Calibrated by, Certificate Mo Scheduled Calibration
Powrar Meter NRPZ2 106277 23-5ep-20 (CTTL, No.J20X08338) Sep-21
Powaer sensgr NRPES 104291 23-85ep-20 (CTTL, Ma.J20X0E238) Sep-21
Reference Prabe EX30W4 | SN 7517 03-Feb-21(CTTL-SPEAG No.221-80001) Feb-22
DAE3 SN 536 D8-Mow-20{CTTL-SFEAG,No. Z20-604532) Mow-21

_Secondary Standards 1D # Cal Date (Calibrated by, Cartificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 01-Fab-21 (CTTL, Mo.J21X00593) Jan-22
NetworkAnalyzer ES0T1C | MY46110673  14-Jan-21 (CTTL, No.J21X002332) Jan-22

MName Function Signature
e lDoiae o Zhao Jing SAR Test Engineer g

Reviewed by. Lin Hao ei‘.m Test Englneer 23 ﬁjt}% =

SR

y | - =
Hpprovec by: @i Dianyuan SAR Project Leader .a_-_-;%-(’tl..__.f

Issued: August 31 2027
| This calibration certificate shall not be repreducad excapt in full without written approval of the laboratory. |

Certificate Wo: Z21-60306 Page 1 of s
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E-mail: crili@ chinanl.com hotpeweven e hinai], cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx v,z
NSA not applicable or not measurad

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, “Meazurement 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: Davice|used next to the ear (Frequeney range of 300MHz to
BGHz)", July 2018 :

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

d) KDEBES5664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e} DASY4/E Systerm Handbook

Methods Applied and Interpratation of Paramaters:

» Measurement Condifions: Further detsils 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
paint exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

s 3AR measured: SAR measured at th4 stated antenna input power,

¢ 3AR normalized: SAR as measured, nomalized 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,

I
‘ The reported uncertainty of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
| Corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far az not given en page 1.

DASY Version DASYS2 VE2.10.4
) Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 510
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution | d, dy, dz2 =5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters I
Tha following parameters and calculations were apglied.
ﬁem&pﬂntum Parmittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameaters | (220202 ¢ 400 +6 % 1.77 mhoim £ 6 %
Head TSL temperature change during test | <1.0°C e ==
SAR result with Head TSL
Iiﬁ._l_:! averaged over 1 ci’ (1g) of Head TSL| | Conditian
AR measured 250 mW inpul power 12,9 Wikg
SAR for nominal Head TSL parameters normalized to 1% 52.2 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ {10 g) of Head T5L Congition
SAR measured | 250 mW input powear 591 Wikg
SAR for nominzl Head TSL parameters normalized o 14 23.8 Wikg £ 18.7 % (k=2)
|
|
[
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Appendix (Additional assessments outside the scope of GNAS LOSTD)

Antenna Parameters with Head TSL

| Impedance, fransformed 10 feed point §3.70+ 3,850
l Return Loss - 25.TdB

General Antenna Parameters and Design

! Electrical Detay (one direction) | |' 1.071 ns

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

The dipole is made of standard semirigid enaxial cable. The canter conductor of the: feeding line Is directly
connected to the second arm of the dipole. The antenna is therafore short-cireulted for DC-zignals. 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 Conditione” paragraph. Tha SAR data are not
affected by this change. The overall dipole length is still acconding to the Standard.

Mo excessive force must be applied to the dipole amms, because thay might bend or the saldered
connactions near the feedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG

Centificate No: Z221-60306 Page 4 of s
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DASYS Validation Report for Head TSL Date; 08.26.2021
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 818
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cyele: 1:1
Medium parameters used: f= 2450 MHz; o = 1.772 Sim; & = 40.04; p = 1000 kg/m*
Phantom seetion; Right Section
DASY S Configuration:

» Probe: EX3DV4 - SN7517: ConvF{7.34, 7.34, 7.34) (@ 2450 MHz; Calibrated:
2021-02-03

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

= Electronics: DAE3 Sn336; Calibrated: 2020-| 1-08

= Phantom: MFP_V5.1C (20deg probe tilt): Type: QD 003 P51 Cx; Serial: 1062

»  Measurement SW: DASYS2, Version 52,10 {4): SEMCAD X Version 14.6.14
(7483)

Dipole Calibration/Zoom Scan (7x7x7) (7xTx7WCube (: Measurement grid: dx=3mm,
dy=3mm, dz=5mm

Reference Value = 107.9 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 27.4 W/kg

SAR(1 gh= 12,9 W/kg: SAR(10 g) = 5.91 Wikg

Smallest distance from peaks to all points 3 dB below =9 mm

Ratio of SAR at M2 to SAR at M1 = 46,9%

Maximum value of SAR (measured) = 22.0 W/ikg

dB
1]

4,63

227

-13.40

<186.54

-23.17

0 dB =22.0 Wikg = 13.42 dBW/kg

Cenificate Mo: Z21-60306 Page s of &
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Impedance Measurement Plot for Head TSL
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Adik: Ne.51 Xueyuan Rood, Haidisn Diswicr, Beljing. 100191, China 5, CALIERATION
Vel +B6-10-G2504633-20T9  Fas: +B6-10-62304633-2504 J“"Cﬁ’?\\ CNAS LOSTD
E-mail: catl @chinasil com hap: v chinanl o
Client sMa Certificate No:  Z20-60040
Object D2600VZ - SN: 1074
Calibration Procadureis) EF-211-003-01
Calibration Proceduras for dipole validaton kits
Calibration date: Januery 2, 2020

This calibration Cerificate documenis the raceabllity 1o 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 carificate.

All calibrations have been conducted In the closed laboratory facdity. environmen! lemperalure22:3,C and
humidity=70%.

Calipration Equipment used (MATE criical for calibration)

Primary Standards D& Cal Date({Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRPZ 108276 11-Apr-18 (CTTL, No J18X02605) Apr-20
Power sensor  NRPGA 101388 11-Ape-19 (CTTL, No J18X02605) Apr-20
Reference Probe EX30VE | SN 3817 3-Jan-18{SPEAG No. EX3-3817_Jan18) Jan-20
DAE4 SN 1555 22-Aug-18{CTTL-SPEAG No Z18-80285) Aug-20
Saecondary Standards ID# Cal Date{Calibrated by, Ceificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 23-Jan-18 (CTTL, Mo J18X00336) Jan-20
MWetwork Analyzer ES0T1C | MY46110673  24-Jan-18 (CTTL. No.J18X00547) Jan-20

Name Function Sigratura

Calibrated by Zhaa Jing SAR Test Engineer _ 2

Reviewsd by Lin Hao SAR Test Engineer ;-;.,'M-‘ e

Approved by Qi Dianyuan SAR Project Leader .5.:!2,5; Lﬂ/{ o

Issued: January B, 2020
This calibeation canificats shall not be repmduced except in full without written approval of the laboratory,

Centificale No: F20-60040 Page 1 of 8
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx, v,z
N/& 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
BGHz)", July 2016

c) IEC 62208-2, "Procedure o measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
J0MHz to 6GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Mathods Applied and Interpretation of Parameters:

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

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

* Feed Point Impedance and Return Loss: These 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.

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

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

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

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

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

Cerificate No: Z20-60040 Page 2ol 8
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Meaasurement Conditions
DASY system configuration. as far as not gven on page 1
DASY Version DASYSZ V52103
Extrapolaticn Advancad Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spaces
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 2800 MHz + 1 MHz
Head TSL parameters
The follpwing parameters and calculations were appied .
Temperature Permittivity Conductivity |
Nominal Head TSL parameters 20 380 1.88 mhaoim
Measured Head TSL parameters (Z20%£02)"C BS5+6% 1.84 mho/m £ 8 %
Head TSL temperature change during test <1.0°C e e
SAR result with Head TSL
SAR averaged over 1 cm’ (1.g) of Head TSL Condition
SAR measurad 250 mW inpul power 14.2 Whkg
SAR for nominal Head TSL parameters normalized to 1W 56.5 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cmi’ (10 g} of Head TSL Condition
SAR measured 250 mW input power 6.29 Whg
SAR for nominal Head TSL paramaters nommalized to 1W 25.2 Wikg £ 18.7T % (k=2)
Body TSL parameters
The i appled
Temporature Parmittivity Conductivity
Nominal Body TSL parameters 220'C 525 2.18 mhaim
Measured Body TSL parametors (220:02)°C 527+8% 215mha'm + 8 %
Body TSL mmperature change during tost =1.0*C - —
SAR result with Body TSL
SAR averaged over 1 cm' (1 g) of Body TSL Condition
SAR measurnad 250 mAY input power 13.6 Wiy
SAR for nominal Body TSL parameters nommalized o 1TW 4.8 Wikg £ 188 % [k=2)
SAR sveraged over 10 cmt’ (10 g) of Body TSL Condition
SAR maasured 250 mW inpul powesr 8,02 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 24.1 Wikg t 18.7 % (k=)

Certificate No: Z20-60040
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Appendix(Additional assessments outside the scope of CNAS L0570)

Antenna Paramaters with Head TSL

Impedanca, transformead to fesd pont 45.10- B.85{0 |
Fiaturn Los . 23,128 :

Antenna Parameters with Body TSL

Impedance, transformed fo feed point 458.20- 5850 |
Return Loss - 23.0d8 |

General Antenna Parameters and Design

Electrical Detay (ome direction) 1012 s |

After long ferm wse with 100WV radiated power, only & 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
connecied 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 to the dipole arms in order to improve matching when loaded
according to the position as explained in the “Measurement Conditions” paragraph. The SAR date are not
affected by this change. The overall dipole length is =till according to the Standard.

Mo excessive force must be applied to the dipols arms, because they might bend or the soldered
connactions near the feadpaint may be damaged,

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z20-60040 Page £ of §
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DASYS Validation Report for Head TSL Date: 01.02.2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1074
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: = 2600 MHz; o = 1.943 S/m; &, = 38.52; p= 1000 kg/m3
Phantom section: Center Section
DASYS Configuration:

« Probe: EX3DV4 - SN3617; ConvF(7.19, 7.19, 7.19) i@ 2600 MHz; Calibrated:
1/31/2019

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

« Electronics: DAE4 Snl555; Calibrated: 8/722/2019

s Phantom: MFP_V3.1C ; Type: QD 000 P31CA; Serial: 1062

«  Measurement SW: DASYS2, Version 52.10 (3 SEMCAD X Version 14.6.13
(7474)

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

Reference Value = 103.8 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 30.9 W/kg

SAR(1 g)=14.2 W/kg; SAR(10 g) = 6.29 Wikg

Smallest distance from peaks to all points 3 dB below =9 mm

Ratio of SAR at M2 to SAR at M1 = 46.4%

Maximum value of SAR {measured) = 24.4 W/kg

0 dB = 24.4 W/kg = 13.87 dBW/kg

Certificate No: Z20-60040 Page 5ofs
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Impedance Measurement Plot for Head TSL

Trl 511 Log Mag 10.00d48, Ref 0.000cn [F1]
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DASYS Validation Report for Body TSL Date: 01.02.2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1074
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2600 MHz; o = 2,145 S/m; & = 52.74; p = 1000 kg/m3
Phantom section: Right Section
DASYS Configuration:

= Probe: EX3DV4 - SN3617; ConvF(7.49, 7.49, 7.49) (@ 2600 MHz; Calibrated:
1/31/2019

»  Sensor=Surface: 4nun (Mechanical Surface Detection)

« Elecironics: DAE4 Sn1555: Calibrated: 8/22/2019

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

»  Measurement SW: DASYS2, Version 52.10 (3); SEMCAD X Version 14.6.13
(7474)

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

Reference Value = 9500 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(1 g) = 13.6 W/kg; SAR(10 g) = 6.02 W/kg

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

Ratio of SAR at M2 to SAR at M1 =47 2%

Maximum value of SAR (measured) = 23.4 Wikg

dB
0

-#.62

-9.25

-13.87

-18.50

-23.12

0dB =234 Wkg =13.69 dBW/kg
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Impedance Measurement Plot for Body TSL
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D2600V3-SN:1074

2600MHz-Head
Retum- Real Imaginary
Date of

Loss Delta (%) | Impedance | Delta ( Q) | Impedance | Delta ( Q)
Measurement

(dB) Q) Q)
2020.01.02 -23.108 49.118 -6.891
2021.12.30 -24.566 -0.063 48.369 0.749 -7.023 0.132

The return loss is<-20dB, within 20% of prior calibration; the impedance is within 5 Q of prior

calibration.
Therefore the verification result should support extended calibration.
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