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Calibration certificate

1. Dipole

D835V2 - SN 4d042(2022/06/08)

D1800V2 - SN 254(2022/06/16)

D1900V2 - SN 5d136(2022/06/07)

D2300V2 - SN 1096(2022/03/31)

D2450V2 - SN 955(2022/06/06)

D2600V2 - SN 1158(2022/03/31)

2. DAE

DAE4 - SN 760(2022/06/06)

3. Probe

EX3DV4 - SN 3836 (2022/06/27)
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D835V2 - SN 4d042

A, Colaboration with X, PEUT
&=77ls p e ag ﬁgc’\NAs“‘“ CAICT

CALIBRATION LABORATORY 5
2~ CALIBRATION
Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191 4.[,].\.-\‘ CNAS L0570
Tel: +86-10-62304633-2117
E-mail: cttl@chinattl.com http://wwiw.caict.ac.cn
Client CCSs-8z Certificate No: 222-60172

CALIBRATION CERTIFICATE

Object D835V2 - SN: 4d042
Cali P

alibration Procedure(s) FF-Z11-003-01
Calibration Procedures for dipole validation kits

Calibration date: June 8, 2022

This calibration Certificate documents the traceability 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 (2243)°Cc 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 1068277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRP8S 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG No.EX3-7464_Jan22) Jan-23
DAE4 SN 15568 12-Jan-22(CTTL-SPEAG,N0.222-60007) Jan-23
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, N0.J22X00409) Jan-23
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J22X00406) Jan-23

' Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer : -g{,

Reviewed by: Lin Hao SAR Test Engineer \\M .

Approved by: Qi Dian z —s e

yuan SAR Project Leader )

A Issued: June 13, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117

E-mail: ctti@chinattl.com http://www.caict.ac.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMXx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) 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.

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

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

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

e SARmeasured: 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.

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

E-mail: cttl@chinattl.com http://www.caict.ac.cn
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =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 415 0.80 mho/m
Measured Head TSL parameters (220%02)°C 41926% 0.88 mho/m £ 6 %
Head TSL temperature change during test <10°C — —
SAR result with Head TSL
SAR averaged over1 cm’ (1 g) of Head TSL Condition —;
SAR measured 250 mW input power 2.36 Wikg '
SAR for nominal Head TSL parameters normalized to 1W 9.60 W/kg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 1.54 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.24 W/kg + 18.7 % (k=2)
Certificate No: Z22-60172 Page 3 of 6

Unless otherwise agreed in writing, this document is issued by the Company sub]act to Its General Conditions of Service printed overleaf,
available on request or accessible at Attention is drawn to the limitation of liability,
indemnification and jurisdiction issues defined therein. Any holder of (hls documen( is advised that information contained hereon reflects
the Company's findings at the time of its intervention only and within the limits of Client's i { if any. The C s sole
responsibility is to l!s Cllent and this document does not exonerate pames to a transaction from exarclsmg all lhelr rights and obligations
under the This di cannot be reproduced except in full, without prior written approval of the Company. Any
d ion, forgery or falsif ion of the content or appearance of this document is unlawful and offenders may be prosecuted
to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such
sample(s) are retained for 30 days only.
Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

o Workhop, M1, i Secton, Scien & Techndogy Park Nanshen Distict,Sherzhen, Guangdong Chra 518057t (86-755) 26012053  f (86-755) 26710504  www.sgsgroup.com.cn
B BT EURHEERRI-10B1S B #P5:518057  t (86-755)26012053 f (86-755)26710594 sgs.china@sgs.com
T

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch

SZSAR-TRF-01-A01 Rev. A/0 May15,2023 Page: 5 of 49

&1l soeaa CAICT

CALIBRATION LABORATORY
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.90- 1.98jQ
Return Loss - 32.8dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.306 ns

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

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

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

Additional EUT Data
Manufactured by [ SPEAG }
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DASYS Validation Report for Head TSL Date: 2022-06-08
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d042
Communication System: UID 0, CW; Frequency: 835 MIz; Duty Cycle: 1:1
Medium parameters used: { = 835 MHz; 6 = 0.882 S/m; & = 41.9; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

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

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

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

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

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

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

Reference Value = 58.50 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.59 W/kg

SAR(1 g) = 2.36 W/kg; SAR(10 g) = 1.54 W/kg

Smallest distance from peaks to all points 3 dB below = 17 mm

Ratio of SAR at M2 to SAR at M1 = 65.5%

Maximum value of SAR (measured) = 3.16 W/kg

I T

dB
0

-2.15

-4.30

-6.46

-8.61

-10.76

0 dB =3.16 W/kg = 5.00 dBW/kg
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Impedance Measurement Plot for Head TSL
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Certificate No:  Z22-60188

CALIBRATION CERTIFICATE

Object

Calibration date:

D1800V2 - SN: 254

FF-Z11-003-01
Calibration Procedures for dipole validation kits I

June 186, 2022

/ Calibration Procedure(s)

Pages and are part of the certificate.

humidity<70%.

All calibrations have been conducted in
Calibration Equipment used (M&TE critical for calibration)

_Scheduled Calibration

P::::;y ::ndards 1D # Cal Date (Calibrated by, Certificate No. )
pm: san!:;r N':::ss : ggﬁ; 7 24-Sep-21 (CTTL, NOJ21X08326) Sep-22
1 24-Sep-21 (CTTL, No. J21X08326)
g:fg;onoe Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG.No. EX3-7464 _Jan22) ﬁ:np:gi
SN 1556 12-Jan-22(CTTL-SPEAG, N0.Z22-60007) Jan-23
Secondary Standards 1D # ‘
Cal Date (Calibrated by, Certificate No.
:lgnal Generator E4438C MY48071430 13-Jan-22 (CTTL, No. J22X00409) : Sereded Cotbration
etwork Analyzer ES071C MY46110873 14-Jan-22 (CTTL, No.. J22X00406) .‘:an.ga
an-23
——— Name Function Signature
Zhao Jing SAR Test Engineer 44 |
J ” - ’
eviewed Lin Hao SAR Test Engineer &> M '
Approved by: Qi Dianyuan SAR Project Leader %

Issued: June 22, 2022

This calibrati
tion certificate shall not be reproduced except in full without written approval of the iaboratory. |
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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 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 to an input power of 1 W at the antenna
connector.

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

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

DASY system configuration, as far as not given on 1.
DASY Version DASY52 52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm ith Spa
Wi cer
Zoom Scan Resolution dx, dy, dz = 5 mm
Fi
requency 1800 MHz + 1 MHz B
Hoad TSL parameters
ers and calculations were applied.
Temperature Permittivity Con
ductivity
Nominal Head
= TSL parameters 220'C 40.0 1.40 mho/m
asured Head
TSL parameters (220+0.2)°C 41.0+6% 1.37 mho/m £ 8 %
Head TSL temperature change during test <10°C —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition —|
SAR meas powe
— ured 250 mW input r 9.54 Wikg
or nominal Head TSL parameters nomalized to TW 38.9 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured
— 250 mW input power 5.01 Wikg
r nominal Head TSL parameters normalized to 1W 20.3 Wikg + 18.7 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.20- 7.26jQ
Retum Loss 22.8dB

General Antenna Parameters and Design

| Etectrical Detay (one direction) i 1.119 ns —‘

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly

Additional EUT Data

,ianufacﬁ:rod by e —]

Certificate No: Z22-60188 Page 4 of 6

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed overleaf,
available on request or accessible at W -and- {l Attention is drawn to the limitation of liability,
indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects
the Company’s findings at the time of its intervention only and within the limits of Client's i { if any. The C s sole
responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations
under the ion d This di cannot be reproduced except in full, without prior written approval of the Company. Any

horized ion, forgery or falsif ion of the content or appearance of this document is unlawful and offenders may be prosecuted
to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such

sample(s) are retained for 30 days only.
Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,

or email: CN.Doccheck@sgs.com
(.| No.t Workshop,N-10,Midde Section, Scence & TechnologyPark, Nanshan istt, Sherczhen, Guangdong, Chire 518057 ¢ (86-755)26012053  f (86-755)26710504  www.sgsgroup.com.cn

B BT EURHEERRI-10B1S B #P5:518057  t (86-755)26012053 f (86-755)26710594 sgs.china@sgs.com
T
Member of the SGS Group (SGS SA)

e =
BRI 2
%’hlnspecn‘on & Testing Services
G

L
5




SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch

SZSAR-TRF-01-A01 Rev. A/0 May15,2023 Page: 12 of 49

* Collaboration with

I~
L7l o e s g CAICT

Add: No.52 HuaYuanBei Road, Haidian District, Beiii i
Tok g6 102306332117 Dt Bejing, 100191, China
E-mail: ctti@chinattl com hetp:/fwww.caict.ac.cn

DASYS Validation Report for Head TSL
Test Laboratory: CTTL, Beijing, China M-
DUg‘: Dipol.e u_wo MHz; Type: D1800V2; Serial: D1800V2 - SN: 254
M:l;}numcahon System: UID 0, CW; Frequency: 1800 MHz; Duty Cycle: 1:1
um parameters used: f= 1800 MHz; ¢ = 1.369 S/m: g = s =' )
Phantom section: Right Section R
Measurement Standard: DASY5 (IEEE/IEC/AN
DASYS Configuration: S1053.15-200)

*  Probe: EX3DV4 - SN7464; ConvF(8.2, 8.2, 8.2 ; Cali
i X , 8.2, 8.2) @ 1800 MHz; Calibrated:

. Scnsor-S‘urﬂace: 1.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn1 556; Calibrated: 2022-01-12

* Phantom: MFP_V5.1C (20deg probe tilt); Type: i
<3 ; Type: QD 000 P51 Cx; Serial: 1
« DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501) * e

Dipole C: uremen
dy:cs)mm‘a;i::sa:;n/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Meas t grid: dx=5mm,
Reference Value = 99.33 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 17.6 Wikg

SAR(1 g) =9.54 W/kg; SAR(10 g) = 5.01 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 54.6%

Maximum value of SAR (measured) = 14.8 Wikg

-6.84
-10.27
-13.69

RIAL . %—__

0 dB = 14.8 W/kg = 11.70 dBW/kg
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Impedance Measurement Plot for Head TSL

Tri sii Log Mag 10.0008/ Raf 0.000dw [F1]
50,00

(3171, 6000000 Gz -32.820 db R = — - : .

=20, 00
|

-30.00 l
‘ 40,00 [
-s6.00 L =23 : i
4}. S11 saith (asfx) s(.na 1.0000 [F1 pel] - -
1 1.8000000 Ghz 50.137 O ~7.2580 @ 12,182-pF
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D1900V2 - SN 5d136

TTLo & 3.8 g = A~ il CAICT
HEEU
CALIBRATION LABORATORY CNAS mmu f——
Add: No 2 HeaYumBe Road, Hakdan Diarke, Beiing, 100191 Wl v CWAS Leam)
Tel: +86- 1081346552117
Eammi) cthxchizas! core NP WA CRRIL AT
Chant SGS-CN Certificate No: 22260185
L™
Ceyect D1600V2 - SN; 6d138
Calbraticn Proced
SEEER FF-211-003-01
Caibrabion Procedurss for dipole validation kits
Caibration dale June 7, 2022
Ths calbmbon Certficate documents tha traceablity to naficnal stancards. which resize the physical units of

measurements (Sl) THmumandhmmmsmmrmmeImamwmuwm
pages and are part of the certificate,

Al caibrations have bean concucted in the clossd laboratory faciity: envronment teerpadsture (22:30C and
humidity <70%

Calbrston Equipment used (MATE critical for calibvation)

Primary Standarcs D=z Cal Date (Cxidrated by, Certficane No ) Schedued Calibration
Power Meter  NR22 108277 24-S0p-21 (CTTL NaJ21X08326) Sap-22
Fower sensor NRPES | 104221 24-50p-21 (CTTL, No J21X06328) Sep22
Reference Probe EX30V4 | SN 7464 P-Jar-22|SPEAG No EX3.7484_Jan22) Jan-23
DAE4 | SN 1828 12-2an-22{CTTL-SPEAG No 222.60007) Jan-23
Secondary Standards DN Cal Date (Calbrated by, Cartficate No | Scheduled Calibrabon
Sgnal Genarator E4438C | MY4B0T1430  12-Jan-22 (CTTL, No J22X00M409) Jan-22
Network Asalyzer ESOT1C | MY4S110673  14-Jn-22 (CTTL, No. J22X00406) 4an-23

Nams Funztion Sgrature
Calbratad by Zhao Jing SAR Test Engiemer gg‘ ~
Reviewed by: Lin Hag SAR Test Engineer M E
Approved by: Gt Darvpvan SAR Project Leader ‘.-_,':é;f“{/-

ssued: June 13, 2022
mnwmmmmlmumowinm-wmwldul»om.
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AL NS T HasYemn et Raad, Hesdin District Beyng, 100190, Ching
Tel: 4850 082080532157

Evrnsl: ool chizas! coen Iy wwwcectac o
Glossary:
TSL tssue simulating liguid
ComvF sensitivity in TSL/ NORMx y,z
NiA not applicable ar not measured

Calibration Is Performed According to the Following Standards:

a) IECNEEE 62209-1528, "Measurement Procedure for The Assassment of Specific Absorplion
Rate of Human Expasure to Radio Frequency Fialds from Hand-held and Body-mountad
Wirelese Communication Devices- Part 1528 Human Models, Instrumentation and
Procedures (Frequency range of 4 MKz to 10 GHz)", Octaber 2020

b) KDS 855684, "SAR Measurement Requirements for 100 MHz to 8 GHz"

Additional Documentation:
c) DASY4/5 System Handbook

Mathods Applied and Interpretation of Parameters:

»  Messurement Conditons: Further detais are available from the \alidation Report at the end
of the certificate. All figures stated in the cartificate are valid at the frequency Indicated.

*  Antenna Paramelers with TSL The dipoke i mounted with the spacer 1o position its feed
point exactly balow the canter marking of the flat phantom section, wigh the arms orented
parallel to tha body axis.

« Fesd Point impedance and Refumn Loss: These pararmeters are measured with the dipole
positioned under the dguid filled phantom. The mpedance stated = transformed from the
measuremeant at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

« Eiectricai Delay: One-way delay between the SMA connecior and the antenna feed pont.
No unceriainty required.

s SAR measured: SAR measured at the stated antenna nput power.

« SAR :;;nal‘md: SAR as measured, normalized 1o an input power of 1 W 8t the antenna
conn :

« SAR for nomnal TSL parameters: The measured TSL parameters are usad Lo cakulate the
nominal SAR result

The reporied uncertainty of measurement & stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for @ nomal distribution
Comesponds 1o 8 coverage probabiity of approximataly 95%.

~
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Eemnsl: o2l yicherast coen M AN OBl o
Measurement Conditions
DASY syslien configurason, 36 far 34 not gvan on page | .
DASY Version OASYS2 52.104
| Extrapoletion Avancad Exrapolation
 Prantom Trighe Flat Phamtom £ 1C
Distancs Dipole Comter - TSL 10 mm wih Spacer
an&anhmn de, oy, 42 = 5 mm
Frequescy 1900 MHz £ 1 NNz
Mndf!l. parametors
g porameters and calcuaions wee sppbed.
Temparatore | Permittivity Conducsvity
Nomisal Head TSL parsmeters 20%¢C 400 1 40 rehodm
Measored Head TSL parameters 20£02°C | O16% 1.38 mhom 6%
‘WMWcWan <10°C o =
SAR result with Head T5L ,
BAR averagad over 1w’ {1 g) of Hoad TSL Corddmen
SAR measured 250 miW Inpur power 9.05 Wiky
SAR for nominal Head TSL parameiens normalzed o 1YW 40.0 Wikg £ 13.8 % (k=)
SAR swwraged over 10 ¢v” (10 g) of Head TSL Candition
SAR messcrad 250 s input power 6.1 Vikg
SAR fer nomined Hesd TSL sorameers | normaieed ¥ 1 208 Wikg £ 18,7 % (k*2)
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Appendix (Additional assesements outside the scope of CNAS L0570)
Antenna Parameters with Head TSL

Inpedancs, ¥amfonmed 1o fead point 5120+ 75850
Ratum Loss - Q2 4ab

General Antenna Parameters and Design

| Boctrical Duiay (ore drecton) [ 1100 a8

After lang term use with 100V radiated power, only 3 slight warming of the dipoie ; th
R y aslight g pole naar the feed-paint can

The dipoa is made of slandard semingld coaxial catie The Genter conducior of the feeding ine is directly
ccnnecied 1o e second arm of the dpcie. The antenna i theredore short-crnuted for DC-ggrals. On same
of the dipcles, smal end caps are 235ed 1o T Aipoks arms in order 10 IMprove Malching when Icaded
mdamwmmucwmdinmo'MeWMM‘poW The SAR data are not
affectad by $us change. The overall dipcle length Is stil acconding 10 the Standard.

No excessive force mus! 8 sppied 1o the dpcle ams becausa thay might band or the solcered
connextons near the fwed-point may be camagea.

Additional EUT Data

| Manufaciumed ty SPEAG )
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DASYS Validatioa Report for Head TSL Darte: 2022.06.07
Test Laboratory: CTTL, Beijng, China
DUT: Dipole 1990 MHz; Type: DI900V2: Serial: D1900V2 - SN; 3d136
Camnsanication System: ULD 0, CW. Freguency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: £= 1900 MHz: ¢ = 1.385 S/m: 2, = 39.85; p = 1000 kg/m’
Phanom section: Right Section
Measurement Standard: DASYS (IEEETEC/ANSI €63,19-2007)
DASYS Configuration:

«  Probe: EX3DVE - SNT464; ConvF(5.18, £.18, 8.18) S 1900 MHz; Calibeated:
202240126

o Sensor-Surface: 1.dmm (Mechanicsl Surfice Detection)

o Electronics: DAES Sal556; Calibrated: 2022-01-12

»  Phanlom: MFP_V5.1C (20deg probe tilty: Type: QD 000 PS| Cx; Serial: 1062

o DASYS2 521041535y SEMCAD X 14.6,14(7301)

Dipole Calibration 'Zooen Seim (Tx7x7) (TxTx 71 Cube 0: Measurement grid: dx=Smm,
dyv=5mm, dz=Smm

Reference Valee = 99,99 Vim; Power Drift = 0.04 dB

Pk SAR (extrapolated) = 18.6 Wikg

SAR(T g) =995 Wikg: SAR(10g) = 5.18 Wikg

Smallest distance from peaks 1o all polngs 3 dB belfow = 9.2 mm

Ratio of SAR at M2 1o SAR at M1 = 54.1%

Maximum value of SAR (measured) = 156 Wikg

46
0

3.48
-6.96

2 8a
10,45

<1353

0 dB = 156 Wikg = 11,93 dBW/kg
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Impedance Measarement Plot for Head TSLL
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Client SGS-CN Certificate No:  Z22-60106
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Object D2300V2 - SN: 1096

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

Calibration Procedures for dipole validation kits

Calibration date: March 31, 2022
This calibration Certificate documents the traceability 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 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor  NRP8S 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7307 26-May-21(SPEAG,No,EX3-7307_May21) May-22
DAE4 [ SN 1556 12-Jan-22(CTTL-SPEAG,N0.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
Network Analyzer E5071C | MY46110673 14-Jan-22 (CTTL, No.J22X00406) Jan-23

Name Function Signature

Gellbrstad by Zhao Jing }SAR Test Ebgineéq 3 % Z} 3

Reviewed by: lin H i ’ i1y ‘ﬁ%
inHao SAR Test Epgme|erl :

Approved by: Qi Dianyu#n l SAR Pl‘oje%t Leaii?‘r %\/

| Issued: April 6, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phaptom 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 requjred.

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

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

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. |

! Il
T +

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 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 2300 MHz £+ 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.5 1.67 mho/m
Measured Head TSL parameters (22.0+0.2) °C 398+6% 1.70 mho/m + 6 %
Head TSL temperature change during test <1.0°C --- -

SAR result with Head TSL

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

SAR measured 250 mW input power 12.4 Wikg

SAR for nominal Head TSL parameters normalized to 1W 49.2 Wikg *+ 18.8 % (k=2)

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

SAR measured ‘ 250 mW input power 5.88 W/kg

SAR for nominal Head TSL parameters normalized to 1W 23.4 W/kg = 18.7 % (k=2)
Certificate No: Z22-60106 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 49.2Q- 4.56jQ

Return Loss -26.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.083 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 to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z22-60106 Page 4 of 6
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DASYS5 Validation Report for Head TSL Date: 2022-03-31
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN: 1096
Communication System: UID 0, CW; Frequency: 2300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2300 MHz; 6 = 1.702 S/m; & = 39.77; p = 1000 kg/m*
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

s Probe: EX3DV4 - SN7307; ConvF(8.01, 8.01, 8.01) @ 2300 MHz; Calibrated:
2021-05-26

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

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

¢ 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)

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

Reference Value = 102.7 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 24.8 W/kg

SAR(1 g) = 12.4 W/kg; SAR(10 g) = 5.88 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 50.4%

Maximum value of SAR (measured) = 20.3 W/kg

dB
0

-4.17
-8.34
-12.50

-16.67

-20.84

0 dB =20.3 W/kg = 13.07 dBW/kg

Certificate No: Z22-60106 Page 5 of 6

Unless otherwise agreed in writing, this documant is issued by the Company suh]act to Its General Conditions of Service printed overleaf,
available on request or accessible at Attention is drawn to the limitation of liability,
indemnification and jurisdiction issues defined therein. Any holder of thls dacumen( is advised that information contained hereon reflects
the Company‘s findings at the time of its intervention only and within the limits of Client's i { if any. The C s sole
responsibility is to |ts Cllent and this document does not exonerate pames to a transaction from exerclsmg all thelr rights and obligations
under the This d cannot be reproduced except in full, without prior written approval of the Company. Any
d ion, forgery ol i ion of the content or appearance of this document is unlawful and offenders may be prosecuted
to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such
sample(s) are retained for 30 days only.
Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

o Workhop, M1, i Secton, Scien & Techndogy Park Nanshen Distict,Sherzhen, Guangdong Chra 518057t (86-755) 26012053  f (86-755) 26710504  www.sgsgroup.com.cn
hE % RS EURBEERRI-1061S B #B%:518057  t(86-755)26012053 f (86-755)26710694 Sgs.china@sgs.com
T

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch

SZSAR-TRF-01-A01 Rev. A/0 May15,2023 Page: 25 of 49

A, |, Colaboration with
&777 s p e ag CAICT
v CALIBRATION LABORATORY T —
Add: No.52 HuaYuanBei Road, Haidian District, Beijing. 100191, China

Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cttl@chinattl.com http://www.chinattl.cn

Impedance Measurement Plot for Head TSL
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ATION CERTIFICATE )

Object D2450V2 - SN: 956
Calibration Procedure(s) FF-Z11-003-01

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

This calibration Certificate documents the traceabllity to national standards, which realize the physical units of

measurements (S1). The measurements and the uncertainties with confidence foliowi
probability are given
pages and are part of the certificate. o =

Il calibrations have been conducted in the closed labolauoly milty environment temperature (2223 °C and
Al t ron t
{

Calibration Equipment used (M&TE critical for callbration)

Primary Standards D# Cal Date (Calitrated by, Certificate No) _ Scheduled Calloration
Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRP8S 104291 24-Sep-21 (CTTL, No.J21X083286) Sep-a
Reference Probe EX30V4 | SN 7464 26-Jan-22(SPEAGNo EX3-7464_Jan22) Jan-23
DAE4 SN1566  12-Jan-22(CTTL-SPEAGN0.222-60007) Jan-28
Secondary Standards | ID# Cal Date (Calibeated by, Certficate No.)  Scheduled Cal
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL. No. J22X00408) Jan.
Network Analyzer ES071C | MY46110673  14~Jan-22 (CTTL, No.J22X00406) Jan-23
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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
Rgte of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Additional Documentation:
¢) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o Measumment 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.

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

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

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

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

« SAR for nominal TSL par ters: The r ed TSL parameters are used to calculate the
nominal SAR result.

The reported uncertglnty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 85%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 52104 : |
Extrapolation Advanced Extrapolation '
Phantom Triple Flat Phantom 5.1C
| Distance Dipole Center - TSL 10mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz £ 1 MHz _j
Head TSL parameters
The 1s and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220 392 1.80 mhoim
Measured Head TSL parameters (220£02)"C 400+6% 1.81 mho/m 6 %
Head TSL temp hange during test <1.0°C = =
SAR result with Head TSL
SAR averaged over1_cmr’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.3 Wikg
SAR for nominal Head TSL parameters normalized to 1W 53.4 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition ‘
SAR measured 250 mW input power 6.21 Wikg
LSARfornomlnd Head TSL parameters normalized to 1W 24.9 Wikg £ 18.7 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 52.80+ 2.96j0 |
Retumn Loss -28.1d8

General Antenna Parameters and Design

| Electrical Delay (one direction) ] 1.071 ns |

After long term use with 100W radiated power, a slight warming of the dipol -poil
2 o only a slig ng ipole near the feed-point can

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

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

Additional EUT Data

LMsruacruned by SPEAG
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DASYS Validation Report for Head TSL Date: 2022-06-06
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 955
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.806 $/m; &, = 40.03; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

* Probe: EX3DV4 - SN7464: ConvF(7.77, 7.77, 7.77) @ 2450 MHz; Calibratcd:
2022-01-26

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

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

 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)

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

Reference Value = 99.82 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 27.2 W/kg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.21 W/kg

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

Ratio of SAR at M2 to SAR at M1 =49.5%

Maximum value of SAR (measured) = 22.2 Wikg

0dB = 22.2 W/kg = 13.46 dBW/kg
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Impedance Measurement Plot for Head TSL
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Object D2600V2 - SN: 1158

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

Calibration Procedures for dipole validation kits

Calibration date: March 31, 2022
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (S). 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 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRP8S 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7307 || 26-May-21(SPEAG,No.EX3-7307_May21) May-22
DAE4 SN 1556 12-JT‘n-22(C‘I'I'L-SPEAG,No.Z22-60007) Jan-23

|
|
Secondary Standards ID # | cal Qate (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No.J22X00409) Jan-23
Network Analyzer E5071C | MY46110673  14-Jan-22 (CTTL, No.J22X00406) Jan-23
Name Function Signature
i = | ) 3 |
Calibrated by: Zhao Jing &“ ! ISAR Test Engineer ﬁ"
¢ I e
) " "
Reviewed by: Lin Hao {L | SAR Test Engineer
Approved by: Qi Dianyuan SAR Project Leabér
;| |

[ Issued: April 6, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
1
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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.

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

e Feed Point Impedance and Return Loss These parameters are measured with the dipole
positioned under the liquid filled phaPtom 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 requpred

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

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

o SAR normalized: SAR as measured, normalized 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 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 2600 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
r‘l‘zl’:nperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 387+6% 1.96 mho/m +6 %
Head TSL temperature change during test <1.0°C -

SAR result with Head TSL

SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.7 Wikg
SAR for nominal Head TSL parameters normalized to 1W 54.8 W/kg * 18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 6.12 W/kg
SAR for nominal Head TSL parameters normalized to 1W 24.5 W/kg * 18.7 % (k=2)
[ [
i |
‘ |
J
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.90- 6.49Q

Return Loss -23.8dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.053 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Report for Head TSL Date: 2022-03-31
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1158
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: f=2600 MHz; ¢ = 1.955 S/m; & = 38.68; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

e Probe: EX3DV4 - SN7307; ConvF(7.5, 7.5, 7.5) @ 2600 MHz; Calibrated:
2021-05-26

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

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

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

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

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

Reference Value = 103.3 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) =29.0 W/kg

SAR(1 g) = 13.7 W/kg; SAR(10 g) = 6.12 W/kg

Smallest distance from peaks to all points 3 dB below = 8.9 mm

Ratio of SAR at M2 to SAR at M1 =47.5%

Maximum value of SAR (measured) = 23.4 W/kg

dB
0

-4.70

-9.40

-14.11

-18.81

-23.51
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Impedance Measurement Plot for Head TSL

Trl S11 Log Mag 10.00ds/ Ref 0.000ds [F1]
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Calibration Procedure(
% FF-Z11-002-01
Catbration Procedure for the Data Acquisiton Electronics

Pages and are part of the certificate,

All calibrations have been cond
ucted in the s ;
ity <70% closed Iaboratory facility: environment temperature(2243)°%c and

Calibration Equipment used (M&TE critical for calibration)

Pri
mary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 1971018 15-Jun-21 (CTTL, No.J21X04465) Jun-22 I
» - Name Function Signature
librated Yu Zongying SAR Test Engineer e
Reviewed by —
Lin Hao SAR Test Engincer s
: - -
Approved by Qi Dianyuan SAR Project Leader ; ey
This caliby : : J
LT mmmmmmmmunmmtwmamuldﬂu:el:gb&zaﬁrzy
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Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

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

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

» The report provide only calibration results for DAE, it does not contain other
performance test results.
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DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: ILse = 6.1uV, full rangel -100...+300 mV
Low Range: sB= 61nV, full range ol P ¢3mvm
DASY measurement parameters: AuwZamTimo 33«:.Menuhgnmo 3 sec
Calibration Factors X Y ¥4 |
High Range 403.805 + 0.15% (k=2) | 405.067 + 0.15% (k=2) | 405.367 + 0.16% (k=2)
Low Range 3.97876 4 0.7% (k=2) | 3.98249+0.7% (k=2) | 3.96267 +0.7% (k=2)
Connector Angle
Connector Angle to be used in DASY system 250°+1° 1
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Certificate No: Z22-60168

Object EX3DV4 - SN : 3836
Calibration Procedure(s) FE-211-004-02
Calibration Procedures for Dosimetric E-field Probes
| Calibration date: June 27, 2022

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.)  Scheduled Calibration
[ Power‘ Meter NRP2 101919 14-Jun-22(CTTL, No.J22X04181) Jun-23
Power sensor NRP-Z91 101547 14-Jun-22(CTTL, No.J22X04181) Jun-23
‘ Power sensor NRP-Z91 101548 14-Jun-22(CTTL, No.J22X04181) Jun-23
Reference 10dBAttenuator | 18N50W-10dB 20-Jan-21(CTTL, No.J21X00486) Jan-23
Reference 20dBAttenuator = 18N50W-20d8 20-Jan-21(CTTL, No.J21X00485) Jan-23
Reference Probe EX3DV4 SN 7464 26-Jan-22(SPEAG, No.EX3-7464_Jan22) Jan-23
DAEM SN 1555 20-Aug-21(SPEAG, No.DAE4-1555_Aug21/2) Aug-22
Secondary Standards | ID#  Cal Date(Calibrated by, Certicate No) ___ Scheduled Calibration
SignalGenerator MG3700A 6201052605 14-Jun-22(CTTL, No.J22X04182) Jun-23
Network Analyzer ES071C | MY46110673  14-Jan-22(CTTL, No.J22X00406) _Jan-23
Name Function Slgnature
Calibrated by: Yu Zongying SAR Test Engineer )—-9%
Reviewed by: Lin Hao SAR Test Engineer = ﬁ 7%
APprEdd by: Qi Dianyuan SAR Project Leader aw_ g
Issued: July 06, 2022 i

bration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
NORMX,y,z sensitivity in free space
ConvF sensitivity in TSL/ NORMx.y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Polarization ® ® rotation around probe axis

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

8=0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, '|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 the assessment of Specific Absorption Rate (SAR) from
hand-held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)",
July 2016

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

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

Methods Applied and Interpretation of Parameters:

* NORMX,y,2: Assessed for E-field polarization 8=0 (fS900MHz in TEM-cell: f>1800MHz: waveguide).
NORMXx,y,z are only intermediate values, i.e., the uncertainties of NORMX,y,z does not effect the
E* -field uncertainty inside TSL (see below ConvF).

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

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

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

o Ax,yz Bxyz Cxyz VRxyz:AB,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed |n RMS voltage across the diode.

e ConvF and Boundary Effect Paramoters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for fs800MHz) 2nd inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improye probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,z* Conv whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

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

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

e Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).
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DASY/EASY — Parameters of Probe: EX3DV4 - SN:3836

Basic Calibration Parameters

N ] Sensor X [sensory | SensorZ | Unc (k=2) —1
Norm(uV/(Vim)?)A [0.41 [ 047 045  110.0% ’
[ DCP(mV)® 928 1102.2 [ 100.3 J

Modulation Calibration Parameters

m | communication A 'B e D | VR } Unc®

P System Name \ | dB dBpV | dB mV (k=2) |

0 cw X (00 |00 10 000 [1382 |+27% |

L y Joo (00 [10 157.7 | |
—— |z 0.0 00 |10 | 147.9

—

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

==

A The uncertainties of Norm X, Y, Z do not affect the Efield uncertainty inside TSL (see Page 4).

8 Numerical linearization parameter: uncertainty not required.

€ Unpenalnly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3836

Calibration Parameter Determined in Head Tissue Simulating Media

: T . G
f [MHz]® Pe::';;t’;y, | C”‘:;Z:‘)’f’ ConvF X l ConvF Y | ConvF 2 WAupnaG D(:"":; :";;')

49 | 089 928 | 928 | 928 T 016 | 134 | +121%
838 415 | 080 899 | 899 899 | 022 | 149 |+121% |
1750 404 137 802 802 | 802 | 028 | 095 | +12.1%
1900 00 | 140 | 765 765 | 765 | 030 | 092 | £121% |
2100 39.8 1.49 7.80 7.80 780 | 022 | 145 | +121% ‘

2300 395 | 167 757 | 187 | 767 | 065 | 068 | +12.1%

2450 39.2 180 | 727 | 727 | 727 | 067 | 067 | £121%

2600 39.0 196 699 | 6.99 699 | 058 | 075  +121%

3300 | 382 | 271 | 684 684 684 | 040 | 095 | +13.3%

| 3500 37.9 291 | 660 660 | 660 | 043 | 0984 | £13.3%
3700 | 377 | 312 | 632 632 | 632 | 040 | 103 | £133%

300 375 332 636 636 | 636 | 035 | 135 | £13.3%

| a100 | 372 | 383 630 | 6.30 s.ao_4 040 | 115 | +13.3%

[ 5250 35.9 471 526 526 | 526 | 045 | 130 | +13.3% |
| 5600 36.5 607 470 | 470 | 470 | 050 | 1.28 | +13.3% |
| s750 34 | 522 | 478 478 | 478 | 045 | 1.40 | £13.3% |

€ Frequency validity above 300 MHz of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to + 110 MHz.

F At frequency below 3 GHz, the validity of tissue parameters (e and o) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is
restricted to #5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

G Alpha/Depth are determined during calibration. SPEAG warrants mé the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies befow 3 GHz and below * 2% for the frequencies
between 3-6 GHz at any distance larger than ~alf the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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Receiving Pattern (®), 8=0°

=600 MHz, TEM f=1800 MHz, R22

Tot - X -7 -z = Tot gt oA ¢ ~ 2
1.0 ’ ‘ 1 T
| |
| 1 '
o.s ) ‘ [
— | ‘ t 1
s —
E’ 0.0 g ITTT _.iT_.,u_.___._‘_‘:M_,,:y_—::—: =
| | |
[
-0.5 | ‘ ’
| | | |
-1.0 ’ l |
-150 -100 -50 o s0 100 iso
Roli[=]
~ 100MHz= ~ 600MHz= ~ 1800MHz ~ 2500MHz
Uncertainty of Axial Isotropy Assessment: +1.2% (k=2)
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Dynamic Range f(SARhead)
(TEM cell, f = 900 MHz)

Input Signal[.V]

SAR{mWIcmj

__—W-rnotcompenssted | e compensated_
Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
f=750 MHz,WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)

u r_ == 250 .~‘ ]

25 \
\ 20| \
Eul AR
g \ Yo\
218 A 2 \
7 \ H \
15 \ g 100 X
n.s' \"\ = *
‘\“ ., I
\‘\_~\ T S
0 n 40 60 80 0 10 20 30 40 50 &
Hmm)] Zmm]
 analytical measared “ analytical measared
Deviation from Isotropy in Liquid
1.01"""’-—_>' a1l ==
08 f
08 ‘
04
02
%00
~N
02
80
10 080 -060 -040 -020 00 020 040 06C 080 1.0
Uncertainty of Spherical Isotropy Assessment: +3.2% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3836

Other Probe Parameters

Sensor Arrangement I Triangular I
Connector Angle (°) | 46.5
Mechanical Surface Detection Mode ! enabled
Optical Surface Detection Mode disable
| Probe Overall Length ‘ 337Tmm .I
_ | (=
Probe Body Diameter ' 10mm
= - S— - |
Tip Length 9mm
Tip Diameter ' 2.5mm
| T —
| Prabe Tip to Sensor X Calibration Point 1mm ‘
Probe Tip to Sensor Y Calibration Point | 1mm
f - = | —
Probe Tip to Sensor Z Calibration Point 1imm |
! | |
Recommended Measurement Distance from Surface 1.4mm ‘
| ) t
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