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Appendix (Additional assessments outside the scope of CNAS L0570}

Antenna Parameaters with Head TSL

Impedance, transformed to feed point 49.80)- 41890 |
Retumn Loss - 27 .5dB :
General Antenna Parameters and Design
! Electrical Delay (one diraction) 1.3 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 posifion as explained in the "Measurement Conditions” paragraph. The SAR dats are niot
affected by this change. The overall dipole length is still acoording 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
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DASYS Validation Report for Head TSL Date: 10.18.2021
Test Laboratory: CTTL. Beijing. Ching
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V - SN; 4d057
Commumnication System: ULD O, O'W; Frequency: 835 MHz: Duty Cyele: 1:1
Medium parameters used: 7= 835 MHz: o = (.886 S/m: g = 40.9; p = 1000 kg'm’
Phantom section; Right Section
DASYS Configuration:

o Probe: EX3DV4 - SN7517: ConvF(9.81. 9.81. 9.81) @ 835 MHz; Calibrated:
2021-02-03

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

+ Electronics: DAE4 Snl356: Calibrated: 2021-01-15

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

o Measurement SW: DASYS2. Version 52.10 (43 SEMCAD X Version 14.6.14
(7501

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

Reference Value = 58.86 Vim: Power Drifi = 0,00 4B

Peak SAR (extrapolated) = 3,68 Wikg

SAR(1 g) = .39 Wikg; SAR(10 g) = 1.56 W/kg

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

Ratio of SAR at M2 10 SAR at M1 = 64.9%

Maximum value of SAR (measured) — 3.23 Wikg

dB
a

213
-4.27
-6.40

-8.54

067  — — , |
0dB =323 Wikg =509 dBW/kg

Certificate No: Z21-60335 Page 3 of 6
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Tel: +86-10-62304633-2117
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Client SAICT Certificate No: Z22-60335
CALIBRATION CERTIFICATE

Object D1750V2 - SN: 1152

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

Calibration Procedures for dipole validation kits

Calibration date: August 22, 2022

This calibration Cerlificate documents the traceabllity 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 Metar NRP2 108277 24-Sep-21 (CTTL, No.J21X0B326) Sep-22
Power sensor NRPBS 104281 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 74564 26-Jan-22(SPEAG,No.EX3-7464 _Jan22) Jan-23
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG, No.Z22-60007) Jan-23
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No.J22X00409) Jan-23
Metwork Analyzer E5S071C | MY46110673  14-Jan-22 (CTTL, No.J2ZX00406) Jan-23

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer ¥

Reviewed by: Lin Hao SAR Test Engineer o ﬁf}'.?%? £

Approved by: Qi Dianyuan SAR Project Leader - 3

Y roj —prn

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 | of 6
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CALIBRATION LABORATORY

Add; No.52 HuaYuanBei Road, Haidian Distriet, Beifing, 100191, China
Tel: +86-10-62304633-2117

Eemail: emfigeaict ac.on hittp:siweww.caict ac.en
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMzx,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 6 GHz"

Additional Documentation:
¢) 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 cerlificate 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 Retumn 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: Ona-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

L]
» 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 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: Z22-60335 Page 2 of 6
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No.25T04N001821-011-SAR

CAICT

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 52.10.4
Extrapolation Advanced Extrapalation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy. dz= 5 mm
Frequency 1750 MHz £1 MHz
Head TSL parameters
The following parameters and caloulations were applied.
Temperaturs Permittivity Conductivity
Nominal Head TSL parameters 220 T 40.1 1.37 mho/m
Msaasured Head TSL parameters (220 £02) T 41.3:26% 1.41 mhoim 86 %
Head TSL temperature change during test <101T — -
SAR result with Head TSL
SAR ged over1 ¢mi’ (1g) of Head TSL Candition

SAR measured

250 mW input powar

8.18 Wikg

BAR for nominal Head TSL parameters

normalized o 1W

36.3 Wikg £18.8 % (k=2)

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

Candition

SAR measured

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: Z22-60335
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 47.90-0.71j0

Retum Loss - 32.8dB

General Antenna Parameters and Design

@ctﬂml Delay (ene direction) r o 1.120 ng —|

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

Additional EUT Data

Manufaciured by J SFEAG

Certificate No: Z22-60335 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 2022-08-22
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1152
Communication System: UID 0, CW: Frequency: 1750 MHz; Duty Cyele: 1:1
Medium parameters used: f= 1750 MHz; o = 1,408 S/m; & =41.28; p= 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI (C63.16-2007)
DASYS Configuration:

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

+ Sensor-Surface: 1. 4mm (Mechanieal Surface Detection)

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

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

« DASY5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

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

Peak SAR (extrapolated) = 16.5 Wikg

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

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

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

Maximum value of SAR (measured) = 14.0 Wikg

-9.70

-12.93

16186 L_

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

Certificite No: Z22460335 Page 5 of 6
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Impedance Measurament Plot for Head TSL
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Client Certificate No:  221-60357

SAICT

Object D1900V2 - SN: 54088

lipration Proced :
Calibration ure(s) FF-244-003-01
Galibration Frocedures for dipole validation kits
Calibration date: October 18, 2021
This calibration Certificate documents the traceability to national standards. which realize the physical units of
measurements (Sl). The measurements and the uncertainties with cenfidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conductsd in the closed laboratory facility. environment temperature (22+3y°¢ and
humidity<70%

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

Scheduled Calibration

Primary Standards D# Cal Date (Caliorated by, Certificate No.)
Power Meter NRP2 108277 24-Sep-21 (CTTL, No.J21X08328) Sep-22
Power sensor. NRFE&S 104291 24-3ep-21 (CTTL, Ne.J21208326; Sep-22
Reference Probe EX3DV4 | SN 7517 03-Feb-21(CTTL-8PEAG No.221-60001) Feb-22
DAE4 SN 1558 15-Jan-21{SPEAG Mo DAE4-1858_Jan21) Jan-22
Secondary Standards ID#  CalDate (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY 40071430 01-Feb-21 (CTTL, No.J21X00593) Jan-22
NetworkAnalyzer ES0T1C | MY46110673 14-Jan-21 (CTTL, No.J21X00232) Jan-22

| Name Function Sigrature

o Zhao Jing SAR Test Engineer =

Reviewed by: Lin Hao SAR Test Enginesr e

Approved by: Qi Dianyuan SAR Project Leader ‘

Issued: October 24, 2021 |

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate Wo; Z21-H0357
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lossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) 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- Part 1: Device used next to the ear (Frequency range of 300MHz to
8GHz)", July 2018

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

d) KDB865684, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
ey DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

e SAR for nominal T5L parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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

Certificate No: Z21-60357 Page 2ofn
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Measurement Conditions
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DASY system configuration. as far as nof given on page 1,

| DASY Version DASYS2 VE2.10.4
Extrapolation | Advanced Extrapalation ]
Phantom l

Distance Dipole Center - TSL

Triple Flat Phantom 5.1C

10 mm

with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Freguency |

1900 MHz £ 1 MHz

Head TSL parameters

Thie following parameters and calculations were applied.

Temperature | Permittivity Conductivity
Nominal Head TSL parameters 22.0°C | i 40,0 1.40 mivo/m |
Measured Head TSL parameters 220+02°C : 398:t6% 139 mho/m £ 6 %_
Head TSL temperature change during test|  <1.0°C s
SAR result with Head TSL
| SARaveraged over 1 7t (1g)ofHesaTSL | Condilon 1
250 MV input power

| SAR measured

10.0 Wikg

SAR for nominal Head TSL parameters

normatized to 1W

40.2 Wikg £ 18.8 % (k=2)

, 1
| SAR averaged over 10 e’ (10 gy of Head TSL

Condition

SAR measured

230 My input power

510 Wikg |

| SAR for nominal Head TSL parameters

Certificate No: Z21-60357
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

| Impedance, transformed to feed point 5370+ 6.80i0
{ Return Loss |

-2258dB l

General Antenna Parameters and Design

| Electrical Delay {one direction) 1410ns

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 dipoke, The antenna is therefore short-circuited for DC-zsignals. 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 riot
affected by this change. The overall dipote 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 l SPEAG

Certificate No: Z21-60557 Pagedofn
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DASYS Validation Report for Head TSL Date: 10.18.2021
Test Laboratory: CTTL. Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN; 54088
Communication System: UID (. CW; Frequency: 1900 MHz: Duty Cycle: 111
Medium parameters used: £= 1900 Mbz: 6 = 1.387 S/m: & ~ 39.8%: p = 1000 kgim?
Phantom section: Right Section
DASYS Configuration:

« Probe: EX3DV4 - SNT31T: ConvF(7.81. 7.81. 7.81) @ 1900 MHz; Calibrated:
2021-02-03

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

o Electronics; DAE4 Snl536; Calibrated: 2021-07-15

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

o Measurement SW: DASYI2, Version 52.10 (4. SEMCAD X Version 14.6.14
(7501}

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

dx=5mm. dy=5mm. de=5mm

Reference Value = 103.6 Vim: Power Drift = 0:00 dB

Peak SAR (extrapolated) = 19.2 Wikg

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

Smallest distanice from peaks to all poims 2 dB below = [0 mm
Ratio of SAR at M2 to SAR at M1 = 52.1%

Maximum value of SAR {measured) = 15.8 Wkg

dB
(1]

=3.76
-7.51
-11.27
-15.02

18.78 o

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

Certificate No: Z21-60357 Page S ofe
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Impedance Measurement Plot for Head TSL
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Client CTTL{South Branch} Certificate No:  221-60343
CALIBRATION CERTIFICATE
| Object D2800YZ - SN; 1059

Calibration Procedure(s) FE.Z14-005.01

Calibration Procedures for dipole validation kits

Calibration date: September 22, 2021

| This calibration Certificate documents the traceability to national standards, which realize the physical units of |
| measurements (S1). The measurements and the uncertainties with confidence probability are given on the following
| pages and are part of the 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 1D# Cal Date (Calibrated by 'éertifdcate Ma.} Scheduled Calibration

|
Power Meter NRPZ | 108277 23-Sep-20 (CTTL, No.J20X0B336) Sep-21 |
Power sensor NRP8S | 104201 23-Sep-20 (CTTL, No.J20XDS338) Sep-21 |
Reference Probs EX30DV4 | SN 7817 03-Feb-2 1{CTTL-SPEAG.No. Z21-60001) Feb-22
| DAE4 SN 1558 16-Jan-21(SPEAG No. DAE4-1556_Jan21) Jan-22
|
Secondary Standards VD # Cal Date (Calibrated by, Certificate No Scheduled Calibration
Signal Generator E4438C | MY48071430 01-Feb-21 (CTTL. No.J21X00593) Jan22
NetworkAnalyzer ES071C i MY48110673  14-Jan-21 (CTTL, No.J21X00232) Jan-22
1
i
| Name Function Signature
| Gatiorated by: Zhao Jing SAR Test Engineer ,é
! Reviswed by: Lin Hao SAR Test Engineer i {#fﬁ) !

i ; ;
i Approved by: Qi Dianyuan SAR Project Leader B

|
Issued; September 27, 2021 |
: This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.v.z
N/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 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 fo measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 8GHz)", March 2010

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

Additional Documentation:
e} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditiens: 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.

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

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

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

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

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

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

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

Certificate No: Z21-60343 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

No.25T04N001821-011-SAR

| DASY Version DASYS2

V52,104

Agvanced Extrapoiation

I
| Extrapolation |
T
| Phantom |

| Distance Dipole Genter - TSL

Triple Flat Phantom 5.1C

10mm

with Spacer

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

Frequency 2300 MHz £ 1 MHz

|

Head TSL parameters

The following parameters and calculations were applied.

Temperature

Permittivity

Conductivity

229-°C,

Nominal Head TSL parameters

285 | 1.87 mhoim

(22.0 £ 027 °C

Measured Head TSL parameters

WBEH 1.68 mhaim £ 6 %

| Head TSL temperature change during test =10°C

SAR result with Head TSL

| SAR averaged over1 omr {1 @) of Head TSL
l SAR measured

SAR for nominal Head TSL parameters

250 W input power

normalized to 1W

Condition [

|
=== LS S —

12.1 Wikg

48.3 Wikg £ 18.2 % (k=2) |

SAR averaged aver 10 ¢ (10 g) of Head TSL

Com_ii?_i:.m

SAR measured

250 mW inpuit power

5.67 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.7 Wikg £ 18.7 % (k=2) |

Certificate No: £21-60343 Page 3 af e
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance. transformed fo feed point 4860 4.46(0)

T
Return Loss | - 26548

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.077 ns

After long term use with T00W radiated power, only a slight warming of the dipoie near the feed point can
be measured.

No.25T04N001821-011-SAR

The dipole is made of standard semirgid coaxial cable. The center conductor of the feeding ling is directly
connected to the second arm of the dipole, The antenna is therefore short-circuited for DC-signais. On some

of the dipcles, small end caps are added to the dipole arms in order o improve matehing when loaded

agcording to the position as explained in the "Measiurement Conditions” paragraph. The SAR data are not

affecied by this change. The overall dipole length is still according o the Standard.
No excessive force must be appliad 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: Z21-60343 Pagedofn
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DASYS Validation Report for Head TSL Diate: 09.22 2071

Test Laboratory: CTTL. Beijing, China

DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN; 1059
Communication System: UID 0. CW; Frequency: 2300 MHz; Duty Cy¢le: 11
Medium parameters used: = 2300 MHz: ¢ = 1.683 8/m: & = 30.91; p = 1000 kg/m®
Phantom section: Right Section

DASYS Configuration:

No.25T04N001821-011-SAR

« Probe: EX3DVA - SNT7517: ConvF(7.58. 7.58. 7.58) @ 2300 MHz: Calibrated:

2021-02-03
+ Sensor-Surface: L4mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn1556; Calibrared: 2021-01-15

o Phantom: MFP V5.1C (20deg probe tik): Type: QD 000 P51 Cx: Serials 1062
«  Measurement SW: DASY 52, Version 52,10 (4): SEMCAD X Version 14.6.14

{7483)

Dipole Calibration/Zoom Scan (Tx7x7) (7x7x7)/Cube 0: Measurement grid: dx=5rmm.

dv=3mum. dz=5mm

Reference Value = 104.8 Vim: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 25.1 Wike

SAR(1 g) = 12.1 Wikg: SAR(10 g) = 5.67 Wike

Smallest distance from peaks to all poinis 3 dB below = 9.5 mm
Ratio of SAR at M2 to SAR at M1 =48.1%

Maximum valueof SAR {measured) = 20.3 Wikg

(=9
=g

0 dB =203 Wikg =13.07 dBW/kg

Certificats No: Z21-60543 Pagesofe
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Impedance Measurement Plot for Head TSL

DG 4
i = S s ety
N
) -
g s
O -a.4% JZZ-HF
.3/' 2 S
T - = -~
1 BBy b= (U sropE s TR
Certificate No: Z21-60343 Pags sofe

©Copyright. All rights reserved by SAICT Page 240 of 371



)
3)

N No.25T04N001821-011-SAR
2450MHz Dipole (2021)
!\ " in Collaboration with Q‘\M,\EP?" FEWE
= & -
WP WLML N EHEE
S SAUSRATON BoRATOR — JE MR SWACNAS e
Add: M52 Hua’y i Road. Haidian District, Beljing: 100191, Chi. %, 3 }
e e ST P ks o
Famail entla chinait.com e wwwchination

Client SAICT Certificate No:  221-60358

(CALIBRATION CERTIFICATE : ]

Object D2450%2 - 8M: 873
Calibration Procedure(s) FR-Z11-005-01
Calibration Procedures for dipole validation kits

Calibration date: October 21, 2021
This calibration Certificate documents: the traceability to national standards. which realize the physical units of
measurements (S1). The 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 faciiity, environment temperature (22+3)°C and
humidity=70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date (Calorated by, Certificate No.) __ Scheduled Calibration |
| Power Meter NRP2 108277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
| Powersensor NRP8S 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22 :
| Reference Probe EX3DV4 | SN 7517 03-Feb-21(CTTL-SPEAG. No. Z21-80001) Feb-22 |
| DAE4 SN 1556 15-Jan-21(SPEAG No.DAE4-1556_JanZ1) Jan-22 :
|
| ‘Becondary Standards: JD.#. B Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 01-Feb-21 (CTTL Ne.J21X00593) Jan-22
NetworkAnalyzer ES071C | MY46110673  14-Jan-21 (CTTL, No.J21X00232) Jan-22 |
i
Name Function Signsiure
Calibrated by: Zhao Jing SAR Test Engineer IS e
o |
Reviewed by Lin Hao SAR Test Engineer =2 ﬁfr S |
Approved by: Qi Dianyuan SAR Project Leader S i
lssued: Qetober 27, 2021 .
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. |

Certifleate No: Z21-60138 Page 1 0f &

©Copyright. All rights reserved by SAICT Page 241 of 371



=[] No. 25T04N001821-011-SAR

r- in Colleboration with
=777 s p e ag
NS~ CALIERATION LABORATORY

Adid: W32 HuauanBel Road. Haidian Diswict, Bedjing, 100191, Ching

Tel: 86 1062304033-2079  Faw ~86-1062308633.2503
E-enail: ettberchinattl com htp: weewehinatthon

Glossary:

T5L tissue simulating liguid

ConvF sensitivity in TSL/ NORMx,y.z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE 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 62208-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-heid and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
BGHz)", July 2018

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

d) KDB8B5664, SAR Measurement Requirements for 100 MHz to 8 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.

s Anfentta Paramefers 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,

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

* SAR normalized; SAR as measured, nermalized 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 uncertainty of |
Measurement mulfiplied by the coverage factor k=2, which for a normal distribution |
| Carresponds to a coverage probability of approximately 95%. |

Ceniticate No: Z21-60358 Page 2 uf o
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYE2 VE2.10.4
| Extrapolation Advanced Extrapolation |
| Phantom Triple Flat Phantom 5.1C .
Distance Dipote Center - TSL 10 mm with Spacer |
Zoom Scan Resolution dx, dy. dz =5 mm
| Frequency 2450 MHz £ 1 MHz

Head TSL parameters
The following parameters and calcuiations were applied.

Temperature - Parmittivity Conductivity |
Nominal Head TSL p i 22_0_%‘. 392 1.80 mhalm ]
Measured Head T5L parameters {22.020.2) E N _3351 &% 18T mho/m£6 % I
Head TSL ﬁe_mperature o;ange during test <1.0*C - |
SAR result with Head TSL -
SARaveragedovert cm  (1g)of Head TSL  Gondition

SAR measured

250 mW input power

13.3 Wikg !

SAR for nominal Head TSL parameters

nofrhalized to 1W

53.2 Wikg £18.8 % (k=2) |

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

Condition

SAR measured

SAR for nominal Head TSL parametears

250 mW input power

normalized to TW

5.08 Whg

24.2 Wikg £ 18.7 % (k=2}

Certificat No: £21-60358 Page 3ofé
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

| Impedance, transformed to feed point 5360+ 12610

[ )
Return Loss [ - 28.8dB

General Antenna Parameters and Design

Electrical Delay {ona direction) ] 1.066 ng

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

The dipoie is made of standard semirigid coaxial eable. The center conducter of the feeding line is directly
cennected 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 1o 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

L Manufactured by SPEAG

Certificate No; Z21-60358 Page 4 of'6
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DASYS Validation Report for Head TSL Date: 10.21.2621
Test Laboratory: CTTL. Beijing. China
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN: 873
Communieation System; ULD 0, CW; Frequeney; 2450 MHz: Duty Cyele: 111
Medium parameters used: £= 2450 Milz: o = 1.809 S/m; &= 39,511 p = 1000 ka/m®
Phantom section: Right Seetion
DASYS Configuration:

s Probe: EX3DV4 - SNT517: ConvF(7.34, 7.34, 7.34) @ 2450 MHz; Calibrated:
2021-02-03

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

= Electronics: DAE4 Sni356: Calibrated: 2021-01-15

o Phantom: MFP V510 (20deg probe tikt): Tvpe: QD 000 P31 Cx; Serial; 1062

o Measurement SW: DASYSZ. Version 52.10 (4 SEMCAD X Version 14.6.14
(7301}

Dipole Calibration Zoom Scan (7x7x7) (Tx7x 71 Cube (1 Measurement grid: du=3mm.
dy=35mim, dz=5mm

Reference Value = 108.0 V/m: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 28.0 Wikg

SAR(1 g) = 13.3 W/kg: SAR(10 g) = 6.05 Wikg

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

Ratio of SAR at M2 1o SAR at M1 = 40.9%

Maximum value of SAR (measured)=22.6 Wikg

dB8
]

4,65
451
-13.96

-18.62

-23.27

0 dB = 22,6 Wikg = 13.5¢ dBW/kg

Certificate No: Z21-60358 Page s of o
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2550MHz Dipole (2021)

Calibration Laboratory of

Schmid & Partner g Sarvice sulsse d'étalonnage
Enginaering AG Servizlo syizzere di taraturs
Zoughaussirasss 43, 8004 Zurich, Switzerland S swiss Callbration Service
Acradisd by the Swias Aocreditation Service 1SAS) Accreditation No.: SCS 0108
The Swies Accreditation Service Is one of the signataries to the EA
Multilateral Ag t for tha gnitlon of certificates
ciient  TMC-SZ (Auden) Cerificate No: D2550V2-1010_May21
|CALIBRATION CERTIFICATE |
[ |
Olject D2550V2 - SN:1010 ‘
Calibratlon procsdure(s) QA GAL-D5v11 |

‘Calibration Procedure for SAR Validation Sources betwesn 0.7-3 GHz: ‘

| Catbration gae: May 21, 2021 |

This: caBbration carificate documents Hhe trassanility to national standards, which redlzs the physical nits of measyrements 151,
The maasuramants and the uncaalniies with confidance protabifity e v on the Rllowing pages and ars part ol the cartificats

All catibrations have been conducted in tha sosad latomtory tacility: anvirsnmant tmpemturs (22 + 3)'C and mumidty < 70%
Calibration Equipman! used (METE critieal for eafibiration)
Primary Stardards 2=k Cal Date (Cartificate M) Sheduiet Calibration 1
Prwer meatar NRF SN TR 0O-Apr-21 (Ne, 21740 l ApT-22
Fower sansor NAFP-291 | SN aaDed Le-Apr-21 (Mo, 2470 Ape-09
Puwvar epneor NAP-Z81 Sh: 103245 agAnr-21 (No. 217 Apr 22 |
| Reterence 20 dB Aftanuator SH: BHBA04 [0k} 08Apr21 (N, 21 Api2g
Type-N migmatah comibdnaton SN310082 / 0397 (18 Apr-21 [No. 217-05544) Apr-22
Ralerence Probe EXabva _| SN TE4H 28-Dac20 {(MNo. EX3-7340 Dec2 D21
[PAES SN e C2HoU-20 (N0, DAEA-B01  Mow) Mow=21
| Sreondary Standards | |0 o Chech Dt (1 houss | Sohediled Gl
Power mater E44188 | S GE3gs12475 000114 (in howlse chieck Ot-201 In house chack: Cct:22
| Power ssnaor HF 8481A Shi: LISaT2027RS O7-0ci 15 (in houss chiick Oct-21) In houss chisch: Cul-22
| Powet sangar [P 84814 SN MY41082317 070016 (in ouse eneck Ot 20} In house check: Cor-22
i gonoraEton HES SMT-06 SN 100972 15Jur15 {in housa chaok Oc-20) liy house cheack: Ooi22
Hetwork Analyzor Agilent EFASEA | SN: UB41080477 F1-Mar-14 (In hougs chack Oot-20) In howse shaak Oed-31
M Fungtion Bignaturs

Cailbrmated by: Jaffrey Katsnan taharstory Technidian j E -
| Approved by Katia Pokovia Techhical Manager /*‘é-_r —}’—I-

lssued: May 27, 2021
This calibration cerificate shall not ba reproduced axcept in full witheul written aperal of the aboratary

Cartificate No: DORSOVD.1040_May2i Page 1 af 8
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Acrreditas by the Swiss Accrediation Sarvive (BAS)
The Swiss Accreditation Service is one of the signataries to the EA
M | A ent for the gnition of calibration cenificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM xy.2
N/A not applicable or not measured

No.25T04N001821-011-SAR

Kalitri
Sarvice suisse d'étalonnage
c Servizio svizzero di taratura
S Swiss Catibration Service

Aceraditation No.: SCS 0108

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of

300 MHz to & GHz)", July 2016

¢) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communlcation devices used in close proximity to the human body (frequency tange of 30

MHz to 6 GHz)", March 2010

d) KDB B65664, "SAR Measurement Reguirements for 100 MHz to 6 GHZ"

Additional Documentation:
e) DASY4/5 Systern Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further detalls are avallable from the Validation Repart at the end
of the certificate. All figures stated in the cerificate 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 bady 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 Retum 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,

s SAR measured: SAR measured at the stated antenna input power.
« SAR normalized: SAR as measured, nermalized 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.

probability of approximately 95%.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factar k=2, which for a normal distribution corresponds to a coverage

Garntiflcate Mo: D2550V2-1010 May21
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Measurement Conditions

DASY system vonfiguration. as far as not giviin on paige 1
DASY Version DASYS V52.10.4
Extrapolation Advaneed Extrapolation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dit, dy, dz = 5mm
Frequenoy 2550 MHz = 1 MHz

Head TSL parameters
The following parametsrs and caldulations were appled

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 351 1.91 mha'm

Measured Head TSL parameters (220 +£0.2)"C T4 46% 1899 mho/m 6 %

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

SAR averaged over 1 cm” (1 g) of Head TSL Caondition

SAR measured 250 mW Imput power 14.4 Wika

SAR for nominal Head TSL paramsters normalized i 1W 55.9 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power B.42 Wikp

SARA for nominal Head TSL parameters normalized 10 1W 25.2 Wikg + 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220%C 52.6 2.09 mha/m

Measursd Body TSL paramesters (220+02)1"C 508 6 % 216 mhoim+ 5%

Body TSL temperatura change during tast =0iE'C = ==
SAR result with Body TSL

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

SAR measured 250 mW Input power 13.4 Wiky

SAR lor nominal Body TSL parameters normglized o 1W 52.4 Wikg £ 17.0 % (k=2)

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

SAR messured 250 mW Input power B.04 Wikg

SAR for nominal Body TSL parameters normezkzad to TW 23.8 Wikg = 16.5 % (k=2)
Caftiticate No: D2E50V2-1010_May21 Papa3al8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedancs, lransfomead to feed point 52.80-38jQ
Return Lass -28.6 UB

Antenna Parameters with Body TSL

Impedance, transiormed to feed paint 4330 -18%
Aeturn Loss -34.3 dB

General Antenna Parameters and Design

Electnoal Delay (one diraction) 1.153ns

Aftar lang tarm use with 100W radiated power. anly & slight warming of the dipole near the teadpoint can be meaguted.

The dipele is made of standard semirigid coaxial cable The cdntér conduistor of the feeding line is ditectly connectsd io the
sarond arm of the dipole. The antenna Is therafore shor-circuited for DC-signals. On sorme of the dipoles. small ard caps
are addad 1o the dipole arms in order to improve matahing when loaded aceording to the position as explained in the
iieasuramant Canditions” paragraph. The SAR data are not affected by this ehangs. The overall dipole langth is still
according to the Standard

No excessiva fatoe must be applied 16 tha dipole arms, because they might band or the soldered cennactions naar the
leedpainmt may be damaged

Additional EUT Data

[ Manutactured by SPEAS ]

Gatificats No, DES60VE-1010_May21 Pagg 4ol @
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DASYS5 Validation Report for Head TSL

Date: 21.05.2021
Test Luboratory, SPEAG. Zurich. Switzerlund
DUT: Dipole 2550 MHz: Type: D2550V2; Serial: D2550V2 - SN:1010

Communication System: UID 0 - CW: Frequeney: 2550 MHz

Medium parumeters used: = 2550 MHz: ¢ = 1.99 8/m: & = 3740 p = 1000 kgl
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-20111

DASY32 Configuration:
» Probe: EX3DVY - SNT7344: ConvFi7.85, 7.85. 7.851 @ 2550 M1z: Calibrated: 28.12.2020
s Sensor-Surface: Lmm (Mechanical Surface Detection)
o Electromies: DAES Sn6i 1 Calibrated: 02.11.26020
= Phantom: Flut Phantom 5.0 (front): Type: QD 000 P30 AA: Serial: 100]

o DASYSISLI04(1327) SEMCAD X 14.6.14(7453)

Dipole Calibration for Head Tissue/Pin=230 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement gnid: dx=3mm. dy=>mm;, dz=3mm

Reference Value = 119.0 V/m: Power Drift = 0.05 4B

Peuk SAR (extrapolated | = 29.6 Wikg

SARII g1 = 14.4 W/kg: SAR(10 g) = 6.42 W/kg

Smallest distance from peiks 10 all points 3 dB below = 8.9 mn

Ratior of SAR at M2 vy SAR at M1 =48.24

Muximuom value of SAR (meusured) = 243 Wike

-4.00

-8.00

-12.00

-16.00

-20.00

0dB =243 Wikg=13.86 dBW/ke

Cetificate MNo: DES50V2-1010_May21 Fage & ol 8
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Impedance Measurement Plot for Head TSL

No.25T04N001821-011-SAR
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Cartificate Na: D2650V2-1010_May21 Page ol 8
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DASYS5 Validation Report for Body TSL
Dare: 21.05.2021
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 2550 MHz: Type: D2530V2: Serial: D23S0V2 - SN:1010
Communication System: UID 0 - CW: Freguency: 2550 MHz _
Medium parameters used: F= 2550 MHz: o= 2.16 5fm; g = 50.8: p = (000 leg/m®

Phantom section; Flat Section
Measurement Standard; DASYS (IEER/MEC/ANST C63.19-201 1)

DASYS2 Configuration:
o Probe: EXADV4- SN7349: ConvFi7.98, 7.98, 7.98) @ 2550 MHz: Calibrated: 28,12.2020
o Sensor-Surface: |.4mm (Mechunical Surface Detection)
o Electronics: DAES Sn60k: Calibrated: 02.11.2020
o Phantom: Flat Phantom 5,0 thack): Type: QD 000 PS5O AAL Serial: 1002

o  DASYS2 5210401527 SEMCAD X 1-h6, 1-47483)

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

Reference Value = 110.2 Vim, Power Diift = -0.01 4B

Peuk SAR (extapolated) = 26.1 Wikg

SAR(1 g) = 134 W/kg: SAR(10 g) = 6.04 W/ke

Smullest distunce from peuks w ull points 3 dB below =8 mm

Rutio of SAR at M2 to SAR a1t M1 =51.9%

Maximum value of SAR (measured) = 22,1 Wkg

-4.00
-8.00
-12.00
-16.00

-20.00

0dB =221 Wikg= 134 dBW/kg

Cartifigats No: 2550M2-1010_May21 Page 7 of 8
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Impedance Measurement Plot for Body TSL

File ‘Vlew Chanrel Swesp Calbrabion Trace Scale Mgher Sustem Window Help
. ; ——————
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5GHz Dipole (2022)

!\ " In Coaboration with AN % ' T
=777.s p e a g ﬂa‘imc;v,qsi;;}’ “ CAICT
S~  CALIBRATION LABORATORY — At §

Add: No.%52 HunYuanBei Read, Haidian Distrior, Beipng. 100191
Tel: +B6-10-62304633-2117
E-mnil: emfi@caict.ac.cn hitprfwww.caic.ac.cn

Client SAICT Certificate No:  Z22-60336

CALIBRATION CERTIFICATE

Object D5GHzV2 - SN: 1238

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

Calibration Procedures for dipole validation kits

Calibration date: August 17, 2022
This calibration Cerfificate documents the traceability to national standards, which realize the physical units of
measurements (Sl), The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratary facilify: environment temperature (2243)°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

©Copyright. All rights reserved by SAICT

Primary Standards D # Cal Drate (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 24-Sep-21 (CTTL, Ne.J21X08326) Sep-22
Power sensor  NRP8S 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG No. EX3-7464_Jan22) Jan-23
DAE4 SN 1558 12-Jan-22(CTTL-SPEAG,N0.Z222-60007) Jan-23
Secondary Standards 1D # Cal Date (Callbrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 13-Jan-22 (CTTL, No. J22X00409) Jan-23
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J22X00406) Jan-23

Name Function Signature

Celbaisd bys Zhao Jing SAR Test Engineer £11

Reviewed by: Lin Hao SAR Test Engineer Tﬂ'fﬁ%

Approved by: Qi Dianyuan SAR Project Leader ‘,_-;;'5:;,@\/

Issusd: August 23, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory,

Certificate No: Z22-60336 Page | of 8

No.25T04N001821-011-SAR

Page 255 of 371



No.25T04N001821-011-SAR

in Colsboraton with

_—
=777/ s p e ag CAICT

CALIBRATION LABORATORY

Add: No,52 HusYoanBei Road, Haidian Districs, Beifing, 100191, China
Tel: +86-10-62304633-2117

E-tmail: emfitcsict so.cn hietp:/fwrww. cale.ad.on
Glossary:
TSL tissue simulating liguid
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 o Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", Oclober 2020

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

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

s 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 seclion, 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 liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures law
reflected power. Na uncertainty required.

¢ Elecirical Dalay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

s 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 uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z22-60336 Page 2 of &
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Add: No.52 HuaYoanBel Rosd, Haidian Districy, Bejjing, 100191, China

Tel: +86-10-62304633-2117
B-mail: emfl@esictse.cn hittp: /i www.caic.ae.on

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

CAICT

DASY Version DASYS2 652.10.4
Extrapolation Advancad Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Canter - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz +1 MHz
Frequency 5800 MHz =1 MHz
5750 MHz £1 MHz
Head TSL parameters at 5250MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220 C 359 4.77 mhoim
Measured Head TSL parameters (220+02) T 363 6% 4.64 mho/m +6 %
Head TSL ¢ turs change during isst| <10 T - =
SAR result with Head TSL at 5250MHz
SAR averaged over1_em’ (1 g) of Head TSL Condition
SAR measured 100 m\W input power 7.95 Wikg
SAR for nominal Head TSL parameters narmalized o 1W 79.7 Wikg £24.4 % (k=2)
SAR averaged over 10 cmr (10 g) of Head TSL Condition
SAR measured 100 mW input power 2.27 Wikg
SAR for nominal Head TSL parametsrs nommalized o 1W 22.8 Wikg £24.2 % (k=2)
Certificate No: Z212-60336 Page 1 of §
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E-mail: emfidcaicrac.cn http e, cale. de.an

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

CAICT

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220 7T 358 5.07 mho/m
Measured Head TSL parameters (220 +0.2) ' 352 +6% 5.01 mhofm 6 %
Head TSL temperature change during test =10T — —_

SAR result with Head TSL at 5600MHz

SAR averaged ovor1 ¢’ (1 g) of Head TSL Condition
SAR measured 100 mW InpLt power 8.28 Whkg
SAR for nominal Head TSL parameters nommalized to 1W 82.6 Wikg £24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Gonaltian
SAR measured 100 mW Input power B 2.37 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.6 Wikg £24.2 % (k=2)
Head TSL parameters at 5750MHz
The following paramatsrs and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20T 354 5,22 mhofm
Measured Head TSL. parameters (220 402) ' 350 46% | 5.18 mholm £6%
Head TSL temperature change during test <10 € —_ —_

SAR result with Head TSL at 5750MHz

SAR averaged over1 cm’ (1) of Head TSL Condition

SAR measured 100 mW input powar T.87 Wikg

SAR far nominal Head TSL parameters rormalized lo 1W 78.5 Wikg £24.4 % (k=2)

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

SAR measured 100 mW input power 2,22 Wikg

SAR far nominal Head TSL parameters normalized to 1W 221 Wikg £24.2 % (k=2)
Certificate No: Z22-60336 Page 4 of 8
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5250MHz

Impadance, transformed to feed polnt | 48.40- 3.36jQ |

Retum Loss I -28.5d8 ‘

Antenna Parameters with Head TSL at 5600MHz

Impedance, transformad to feed paint [ 50,80+ 2 6910

Retumm Loss | -31.1dB

Antenna Parameters with Head TSL at 5750MHz

Impedance, transformed to feed point 53.50+2.34jQ

Retum Loss - 27.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) [ 1.098 ns |

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

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

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

Additional EUT Data

Manufactured by T SPEAG

Certificate No; Z22-60336 Page 5 of &
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DASYS5 Validation Report for Head TSL Date; 2022-08-17

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1238
Communication System: CW: Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz Duty Cycle: 1:1
Medium parameters used: f= 5250 MHz; o = 4.643 S/m; & = 36.34; p = 1000 kg/m?
Medium parameters used: f= 5600 MHz; o = 5.006 S/m; &- = 35.17; p = 1000 kg/m?
Medium parameters used: f= 5750 MHz; o = 5.18 S/m; & = 34.96; p = 1000 kg/m?®
Phantom section: Right Section
Measurement Standard; DASYS5 (IEEE/IEC/ANSI C63.18-2007)

DASYS Configuration:

« Probe: EX3DV4 - SN7484; ConvF(5.43, 543, 5.43) @ 5250 MHz;
ConvF(4.91, 4.91, 4.81) @ 5600 MHz; ConvF(4.85, 4.85, 4.85) @ 5750
MHz; Calibrated: 2022-01-26

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

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

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

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

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (Bx8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 67.66 V/m: Power Drift = -0.08 dB

Peak SAR (extrapofated) = 31.9 W/kg

SAR(1 g) = 7.95 W/kg; SAR(10 g) = 2.27 Wikg

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

Ratio of SAR at M2 to SAR at M1 =65.1%

Maximum value of SAR (measured) = 18.8 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.44 \//m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 35.2 W/kg

SAR(1 g) = 8.28 Wikg; SAR(10 g) = 2.37 Wikg

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

Ratio of SAR at M2 to SAR at M1 =63.5%

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

Certificate No: £22-60336 Page 6 of 8
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Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.17 Vim; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 35.8 W/kg

SAR(1 g) = 7.87 W/kg; SAR(10 g) = 2.22 Wikg

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

Ratio of SAR at M2 to SAR at M1 =61.3%

Maximum value of SAR (measured) = 19.4 Wikg

-F0.00
-20.00
-30.00

-40.00

-50.00

0 dB = 19.4 W/kg = 12.88 dBW/kg

Centificate No: Z22-60336 Page 7 of &
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Impedance Measurement Plot for Head TSL
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750MHz Dipole (2025)
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Add: No.52 HuaYuanBel Road, Haidian District, Befjing, 100191 [\ CHAS LOST0

Tel: +R86-10-62304633-2117

E-mail: emfffcaict dc.on http:/fwww.caictae.cn

Client: SAICT (Shenzhen) Certificate No: 25J02Z000511

CALIBRATION CERTIFICATE
Object D750V3 - SN: 1163

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

Calibration Procedures for dipole validation kits

Calibration date: July 28, 2025
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.

Al calibrations have been conducted in the closed laboratory facllity: environment temperature (22+3) 'C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRFP2 106276 16-May-25 (CTTL, No. 25J02X003423) May-26
Pawer sensor NRPEA 101369 16-May-25 (CTTL, No. 25J02X003423) May-26
Reference Probe EX3DV4 | SN 7464 28-Jan-25(SPEAG, No. EX-7464_.Jan25) Jan-26
DAE4 SN 1588 13-Sep-24(CTTL-SPEAG, No. 24J02Z000713) Sep-25
Secondary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430  19-Dec-24 (CTTL, No. 24J02X103931) Dec-25
NetworkAnalyzer ES071C | MY46110673  18-Dec-24 (CTTL, No. 24J02X103932) Dec-25
OCP DAKS SN 0015 08-Oct-24(SPEAG, No. OCP-DAKS-0015_0ct24) Oct =25

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer

Raviewed by: Lin Jun SAR Test Engineer /pﬁ_

Approved by: Qi Dianyuan SAR Project Leader —e__—

Issued: August 8, 2025
This calibration certificate shall not be reproduced except in full without written approval of the labaratery.

Certificate No: 25J02Z000511 Page 1 of 6
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E-mail: emfi@caictoc.cn hittp:/fwww.caiet.ac.cn
Glossary:
T5L tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

« 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.

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

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

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

Certificate No: 25J02Z000511 Page 2 of 6
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E-mail: emfl@caict.ac.cn hitpy/fwwiw.caict.ac.cn
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 V52.10.4
Extrapolation Advanced Exirapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Genter - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm
Frequency 750 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220'C 41.9 0.88 mho/m
Measured Head TSL parameters (22.0+0.2)"C 42116 % 0.91 mho/m+ 6 %
Head TSL temperature change during test <1.0°C —_ —
SAR result with Head TSL
SAR ged overd cmi’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.16 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.48 Wikg + 20 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL Condition
SAR measured 250 mW input power 1.43 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.63 Wikg £ 20 % (k=2)
Certificate No: 25J02Z000511 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS LO0570)

Antenna Parameters with Head TSL

impedance, transformed ta feed point } 53.80+ 1.480
Refurn Loss j - 28.04B

General Antenna Parameters and Design

| Electrical Delay (one direction) ' 0.941 ns j

After long term usa with 100W radiated power, only a slight warming of the dipole near the feed-point can
be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added 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 dipole length is still according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG _]
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DASY5 Validation Report for Head TSL Date: 2025-07-28
Test Laboratory: CTTL, Betjing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1163
Communication System: UID 0, CW; Frequency: 750 MHz
Medium parameters used: =750 MHz; o = 0,913 §/m; &= 42.07; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

-

-

Probe: EX3DV4 - SN7464; ConvF(9.26, 9.56, 9.61) @ 750 MHz; Calibrated:
2025-01-28

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1588; Calibrated: 2024-09-13

Phantom: MFP_V’5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 55.14 V/m; Power Drift = (.01 dB

Peak SAR (extrapolated) = 3.19 Wikg

SAR(1 g) = 2.16 W/kg; SAR(10 g) = 1.43 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 67.6%

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

a8

[}

-2.03

-4,06

-6.08

-8.11

SUATI e —

0dB=2.86 W/kg =4.56 dBW/kg
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Impedance Measurement Plot for Head TSL
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Client SAICT Certificate No: 24J02Z000738

CALIBRATION CERTIFICATE

Object DB835V2 - SN: 4d057
Calibration Procedure(s) A
Calibration Procedures for dipole validation kits

Calibration date: September 26, 2024

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 17-May-24 (CTTL, No. J24X04107) May-25
Power sensor NRPBA 101369 17-May-24 (CTTL, No. J24X04107) May-25
Reference Probe EX3DV4 | SN 7464 22-Jan-24(SPEAG, No. EX-7464_Jan24) Jan-25
DAE4 SN 1556 03-Jan-24(CTTL-SPEAG, No.24J02Z80002) Jan-25
Secondary Standards 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Dec-23 (CTTL, No. J23X13426) Dec-24
NetworkAnalyzer ES071C | MY46110873 25-Dec-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3.5(weighted) | 1040 22-Jan-24(SPEAG, No.OCP-DAK3.5-1040_Jan24) Jan-25

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer £4

Baviewsd by: Lin Jun SAR Test Engineer —,,J,?I

Approved by: Qi Dianyuan SAR Project Leader A S

Issued: September 30, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

« 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 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 fransformed 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.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 V52104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Genter - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.5 0.90 mho/m
Measured Head TSL parameters (220x02)°C 408 £6 % 0.91 mho/m = 6 %
Head TSL temperature change during test <1.0°C — —

SAR result with Head TSL

SAR gedoveri cm’ (1 g) of Head TSL Condition

SAR measured 250 mW Input power 2.42 Wikg

SAR for nominal Head TSL parameters normalized to 1W 9.59 Wikg & 18.8 % (k=2)

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

SAR measured 250 mW input power 1.61 Wikg

SAR for nominal Head TSL parameters normalized to 1W 6.40 Wikg + 18.7 % (k=2)
Certificate No: 24J02Z000738 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 46.7Q- 5.19)Q
Return Loss -23.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.302 ns

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

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

No excessive farce 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
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DASYS5 Validation Report for Head TSL Date: 2024-09-26
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d057
Communication System: UID 0, CW; Frequency: 835 MHz
Medium parameters used: f= 835 MHz; o = 0.907 S/m; &, = 40.82; p = 1000 kg/m®
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

= Probe: EX3DV4 - SN7464; ConvF(8.69, 9.48, 9.34) @ 835 MHz; Calibrated:
2024-01-22

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1556; Calibrated: 2024-01-03

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

s & 8 @

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

Reference Value = 57.63 V/m; Power Drift =-0.06 dB

Peak SAR (extrapolated) = 3.51 Wikg

SAR(1 g) = 2.42 W/kg; SAR(10 g) = 1.61 W/kg

Smallest distance from peaks to all points 3 dB below = 16 mm

Ratio of SAR at M2 to SAR at M1 = 69%

Maximum value of SAR (measured) = 3.17 W/kg

0 dB = 3.17 W/kg = 5.01 dBW/kg
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Impedance Measurement Plot for Head TSL
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Client: SAICT (Shenzhen) Certificate No: 25J02Z000513

CALIBRATION CERTIFICATE

Object D1750V2 - SN: 1162

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

Calibration Procedures for dipole validation kits

Calibration date: August 1, 2025

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 16-May-25 (CTTL, No. 25J02X003423) May-26
Power sensor NRPBA 101369 16-May-25 (CTTL, No. 25J02X003423) May-26
Reference Probe EX3DV4 | SN 7727 10-Jul-25(CTTL-SPEAG, No.25J02Z000391) Jul-26
DAE4 SN 1588 13-Sep-24(CTTL-SPEAG, No. 24J022000713) Sep-25
Secondary Standards 1D # Cal Date (Calibrated by, Cerlificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 19-Dec-24 (CTTL, No. 24J02X103831) Dec-25
NetworkAnalyzer ES071C | MY46110673  18-Dec-24 (CTTL, No. 24J02X103832) Dec-25
OCP DAKS SN 0015 09-0ct-24{SPEAG, No. OCP-DAKS-0015_Oct24) Oct -25

Name Function Signature
elnabed-o Zhao Jing SAR Test Engineer

Reviewed by: Lin Jun SAR Test Engineer ’?‘Zf_

Approved by: Qi Dianyuan SAR Project Leader %

Issued: August 8, 2025
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certificate No: 25J02Z000513 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1750 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 40.1 1.37 mho/m
Measured Head TSL parameters (22.0+x0.2)°C 3991+6% 1.39 mho/m + 6 %
Head TSL temperature change during test <1,0°C —_— —

SAR result with Head TSL

SAR averaged over 1 ent’ (1) of Head TSL Condition

SAR measured 250 mW input power 9.20 Wikg

SAR for nominal Head TSL parameters normalized to 1W 36.5 Wikg £ 20 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition

SAR measured 250 mW Input power 4.91 Wikg

SAR for nominal Head TSL parameters normalized to 1W 19.5 Wikg £ 20 % (k=2)

Certificate No: 25J02Z000513 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed peint 48.00- 0.689j0
Retumn Loss - 33.4dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1124 ns j

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end Caps are added 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 dipole length is still according to the Standard.

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

Additional EUT Data

@ufac‘lumd by SPEAG —,
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DASYS Validation Report for Head TSI

Test Laboratory; EITE, Beijing, China

DUT: Dipole 1750 MHz; Type: D1 750V2; Serial: D1750V2 - §N: 1152

No.25T04N001821-011-SAR

CAICT

Date: 2025-08-03

Communicatiog System: UID 0, Cw: Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters ysed: £ 1750 MHz; o = 1,388 S/m; &:=39.92; p = 1000 kg/m?

Phantom section: Right Section
Measurement Standard: DASYS (]EEE/IEC!ANSI C63. 19-2007)
DASYs Configuration;

* Probe: EX3DV4 - §N7727. ConvF(8.62, 8.62, 8.62) @ 1750 MHz; Calibrated:

2025-07-10
*  Sensor-Surface: 1 4mm (Mechanical Surface Detection)
* Electronics: DAE4 8n1588; Calibrated: 2024-09-13

*  Phantom: MFP_VS5.1C (20deg probe tilt); Type: QD 000 P5;

* DASYS2 52.10.4(1535); SEMCAD x 14.6.14(7501)

Cx; Serial: 1062

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

dy=Smm, dz=5mm

Reference Valye = 89.91 V/m; Power Drift=-0,04 dB

Peak SAR (ex!mpolated) =17.0 Whkg

SAR(1g)=92 Wikg; SAR(10 ) =491 W/kg

Smallest distance from peaks to all points 3 4B below = 10 mm
Ratio of SAR at M2 to SAR at M1 = 54,99

Maximum value of SAR (measured) = 14.2 Wrhg

dB
0

-3.25
-6,49
8.74

-12.98

el =

-16.23

0dB=14.2 W/kg =11.52 dBW/kg
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Impedance Measurement Piot for Head TSL
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