Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2601P41233E-SAA

G i cAICT
~—

CALIBRATION LARORATORY

Add: Mo.52 HunYuanBei Road, Haidian Distriel, Beijing, 100091, China
Tel: #86-10-623044633-2117
B-mail; cttbEchimastl com higpfwww.calclac.cn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedanca, ransformaed o faead point 50.30+ 4.89{0

Ralurn Loss - 26,148

General Antenna Parameters and Design

Elncirical Dalay (one direction) I 1.105 ns

Aftor long term use with 100W radiated power, only a slighl wamming of the dipole near the feed-point can
be measured.

The dipale is made of standard semirigld coaxdal cable. The center conductor of the feading line is directly
connacied o the second am 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 nol
affaciad 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
conneclions near (he feed-point may be damaged.

Additional EUT Data

[Mum by SPEAG _]
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DASYS Validation Report for Head TSL Date: 2023-02-17
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54231
Communication System: UID 0, CW: Fregquency: 1900 MHz
Medium parameters used: = 1900 MHz; o = 1.393 5/m; & = 38.96; p = 1000 kg/m’
Fhantom section: Right Section
Measurement Standard: DASY'S (IEEE/ECSANST C63,19-2007)
DASYS Configuration:

« Probe; EXIDV4 - SN7464; ConvF(8.13, 8,13, 8.13) @ 1900 MHz; Calibrated:
2023-01-19

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

« Electronics; DAE4 Snl556; Calibrated: 2023-01-11

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

»  DASYS2 52,10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 100.8 V/m; Power Drift = -0,04 dB

Peak SAR (extrapolated) = 18.9 Wikg

SAR(1 g) = 10 Wikg; SAR(10 g) = 5.21 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 53.6%

Maximum value of SAR (measured) = 15.7 Wikg

6.1
~10.46

-13.95

<1744 . \ .

0dB = 15.7 W/kg = 11.96 dBW/kg
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Impedance Measurement Plot for Head TSL
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CALIBRATION CERTIFICATE

Ctypuct

Calibealion peocedunals)

Calitration date:

D2600V2 - SN:1207

QA CAL-05.v12
Calibration Procedura for SAR Validation Sources between 0.7-3 GHz

March 27, 2023

Caliration Equipmand used (MATE crifical for calibmson)

This calibration conficale documents Shi racoability 1o natonal standands, which realize the physical uniss ol moasurements (51,
Tha measuremants and the uncertarties wilth confidence probabslity are given on tha Ioliowing pages And ans par of the cerlifcali.

All calibrations hats basn conductisd in e dosed laboratony facility; smvircnmend iompansdune (22 « 35°C and huredity < 70%.

Primary Stardards o] ] Cal Data (Cortificats Mo.) Schoduled Calbration
Pt mivlar NRP SN 104778 Dafpe-22 (Mo, 21 7-IS25035624) Ape:2
Powas sarsoe MAP-20H SN 103244 Od-Aper-22 (Mo, 217-003524) Apr-23
Pt paracd MAP-Z81 SN 103245 Do-Apr-22 (Mo, 217-005625) Apr-23
Aalsroncs 20 38 Atlsruator SN BHDIOH [20K) - Apr-22 (Mo, 20 700527 Agr-23
Type-N mismalch combination SN IV0GEE 7 08327 D4-Ape-22 (Mo, 21 T-00528) A2
Puleronce Proba EX30VE 5H: T340 10-Jan-23 (Mo, EX3-7340_Jan23) Jan-24
DAE4 BN: B0 15=Dp-22 [No. DAEA-G01_Dhwc22) Dec-23
Secondary Slardardy iDa Chock Date (in howse) Schodulod Check,
Fowne mador E44198 B GB35 2475 30-0c1=14 (in houss check Oct-22) I ot chck: Ool-24
Powar sensor HIP B4E1A SN; UISITZ9ETEY O7-Diet-15 [in howss check Cict-22) In house chock: Oct-24
P sansor HP 84814 BN MY410S3NE 070115 (in house check Oct-22) I house chadk: Dct-24
RF gonsmbar RAS SMT-08 58 100072 15-Juit-15 fin house check Ocl-22) In housa chackc Oci-24
Matwork Analyzor Agilend EBISAA | BM: LIS4108047T 3-Mar-14 (in housa chack Ocl-27) I houss chack: Oct-24
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This calibration cerilicatn shall nof be roproduced axeopt in hull without wilben appreval of the iaboralory.

i
-

P
- e,

lssued: March 27, 2023

Cartificats Mo: D2600V2-1207_Mar23

Page 1 of &

TR-EM-SAQ05

Page 42 of 65

Version 3.0




Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2601P41233E-SAA

Calibration Laboratory of ,:*\‘_é-_j:};, §  Schweirerischer Kalibrierdienst
Schmid & Partner el ¢ Service sulsse détalonnage
Engineering AG it Sarvizio svizzero di taralurs
Zoughausstrasse 43, 5004 Zurich, Switserland f-% ’:““w'“" s Swiss Calibration Service
v ] sad’
Aecradiled by 1 Swiss Accrediation Sendos [SAS) Accreditation ot SCS 0108

Thee Swiss Accreditation Service is one of the signatories 1o the EA
Budiilateral Agreamant for the recognition of calibration cenificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL /NORM x,y.z2
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-Womn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procadures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY Systemn 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.

= Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

s Heturn Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Retumn Loss ensures low
reflected power. No uncertainty required.

» SARA 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.

« SAH 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 fo a coverage
probability of approximately 95%.

Cenilicate No: D2E00V2-1207_Mar2d Page 2ol &
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Measurement Conditions

DASY system configuration, as far as not given on page 1
DASY Version DASYS2 V52104
Extrapolation Adgvanced Extrapolation
Phantom Modular Flal Phaniom
Distance Dipole Center - TSL 10 rrem with Spacer
Zoom Scan Resolution e, dy, dz = 5mm
Fraquency 2600 MHz + 1 MHz
Head TSL parameters
Thu Sollcwing per bers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20 5.0 1.96 mha/m
Measured Head TSL parameters (22.0 = 0.2 *C AT 4 28 % 1.97 mho'm = 6 %
Head TSL temperature change during test <05C
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition

SAR measwned

250 mW inpul power

14.0 Wikg

SAR for nominal Head TSL paramaters

norrnalized bo 1%

55.2 Wikg = 17.0 % (k=2)

SAR averaged over 10 em? (10 g) of Head TSL candition
SAR measured 250 mW inpul power 8.268 Wikg
SAR for nominal Head TSL parametars nomalized 1o 1W 24.8 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, ransformed to lead point 459 0 - 0.7 {2

Retum Loss -27.4 48
General Antenna Parameters and Design

Electrical Delay (one direction) | 1.139 ns

Afar kong term use with 100W radiated power, only a slight warming of the dipole near the leedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The canter conductor of the feeding line is directly connectad 1o the
second arm of the dpole, The antennd is therslons shor-cincuited for DC-signals. On some of the dipoles, small end caps
are added io the dipole arms in order 1o improve matching when koaded according 1o the position as explained in the
“Measuremant Conditions® paragraph. The SAR data are nof alfected by this change. The overall dipole kength is still

according to the Standard.

No excessive forca must ba applied to the dipole arms, bacausa they mighl bend or the soldered conneclions naar the

feedpoint may be damaged.

Additional EUT Data

rMEnuFamurad by

SPEAG
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DASYS Validation Report for Head TSL

Date: 27.03.2023

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D260V 2; Serial: D200V - SN: 1207

Communication System: ULD 0 - CW; Frequency: 2600 MHz

Medium paramcters used: [= 2600 MHz: o = 1.97 S/m; &= 37.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/EC/ANSI C63.19-2011)

DASYS2 Configuration:

Probe: EX3DV4 - SNT7349; Conv{7.68, 7.68, 7.68) @ 2600 MHz; Calibrated: 10,01.2023
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 19.12.2022

Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

DASYS2 521040 1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7Tx7x7)/Cube 0z
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 118.1 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 27.1 Wikg

SARCT g) = 140 Wikg; SAR(10 g) = 6.26 Wikg

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

Ratio of SAR at M2 10 SAR st M1 = 51.5%

Maximum value of SAR (measured) = 22.8 Wikg

-4.20
-B.40
-12.60
-16.680

-21.00

0dB =228 Wikg = 13.59 dBW/kg
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Impedance Measurement Plot for Head TSL
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Client BACL Certificate No: 23J02Z80073

CALIBRATION CERTIFICATE

Object D3500V2 - SN: 1113

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

Calibration Procedures for dipole validation kits

Calibration date: October 18, 2023

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 cerlificate.

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 15-May-23 (CTTL, No.J23X04183) May-24
Power sensor NRPBA 101369 15-May-23 (CTTL, No.J23X04183) May-24
Reference Probe EX3DV4 | SN 3617 31-Mar-23(CTTL-SPEAG,N0.Z223-60161) Mar-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,N0.Z23-60034) Jan-24
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 05-Jan-23 (CTTL, No. J23X00107) Jan-24
Network Analyzer E5071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signature

Callbrated by: Zhao Jing SAR Test Engineer ,?’(

Reviewed by: Lin Hao SAR Test Engineer M

Approved by: Qi Dianyuan SAR Project Leader __;@{&2—/

Issued: October 31, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 23102280073 Page 1 of 6

TR-EM-SA005 Page 48 of 65 Version 3.0




Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2601P41233E-SAA

I | Collabaration with |
ET71 55 e o CAICT

e - T CALIBRATION LABORATORY

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 / 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 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 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: 23J02Z80073 Page 2 of 6
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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 =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3500 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 37.9 2.91 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 37516 % 2.87 mho/m 6 %
Head TSL temperature change during test <1.0°C - -

SAR result with Head TSL

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

SAR measured 100 mW input power 6.63 W/kg

SAR for nominal Head TSL parameters normalized to 1TW 66.4 Wikg & 24.4 % (k=2)

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

SAR measured 100 mW input power 2.53 Wikg

SAR for nominal Head TSL parameters normalized to 1W 25.3 Wikg * 24.2 % (k=2)
Certificate No: 23J02Z80073 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 49.70+ 5.14jQ

Return Loss -25.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.047 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 fo 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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DASY5 Validation Report for Head TSL Date: 2023-10-18
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN: 1113
Communication System: UID 0, CW; Frequency: 3500 MHz
Medium parameters used: f = 3500 MHz; o = 2.87 S/m; & = 37.52; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

« Probe: EX3DV4 - SN3617; ConvF(7.02, 7.02, 7.02) @ 3500 MHz;
Calibrated: 2023-03-31

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

« Electronics: DAE4 Sn1556; Calibrated: 2023-01-11

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

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

Dipole Calibration /Pin=100mW, d=10mm, f=3500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 60.39 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 17.4 W/kg

SAR(1 g) = 6.63 W/kg; SAR(10 g) = 2.53 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 75.7%

Maximum value of SAR (measured) = 12.2 W/kg

-19.97

-26.62

-33.28

0 dB = 12.2 W/kg = 10.86 dBW/kg

Certificate No: 23J02Z80073 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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CALIBRATION CERTIFICATE

Object

Calibration Procedure(s)

Calibration date:

pages and are part of the certificate.

humidity<70%.

D3700V2 - SN: 1084

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

October 20, 2023

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

All calibrations have been conducted in the closed laboratory facility: environment temperature (22+3)°c and

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 15-May-23 (CTTL, No.J23X04183) May-24
Power sensor NRPGA 101369 15-May-23 (CTTL, No.J23X04183) May-24
Reference Probe EX3DV4 | SN 3617 31-Mar-23(CTTL-SPEAG,No0.Z23-60161) Mar-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,N0.223-60034) Jan-24
Secondary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 05-Jan-23 (CTTL, No. J23X00107) Jan-24
NetworkAnalyzer E5071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer ZJ

Reviewed by: Lin Hao SAR Test Engineer ‘rfﬁ%‘)yﬁ

Approved by: Qi Dianyuan SAR Project Leader 2.
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Issued: October 31, 2023
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.

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.

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

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

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

The reported 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 =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3700 MHz + 1 MHz

Head TSL parameters at 3700 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 37.7 3.12 mho/m
Measured Head TSL parameters (22.0+0.2)°C 37.3+26% 3.15 mho/m £ 6 %
Head TSL temperature change during test <1.0°C - -
SAR result with Head TSL at 3700 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.70 Wikg
SAR for nominal Head TSL parameters normalized to 1W 66.7 W/kg £ 24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 2.44 W/kg
SAR for nominal Head TSL parameters normalized to 1W 24.3 Wikg * 24.2 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 3700 MHz

Impedance, transformed to feed point 43.4Q0+ 2.34jQ

Return Loss -22.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.043 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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DASYS5 Validation Report for Head TSL Date: 2023-10-20
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN: 1084
Communication System: UID 0, CW; Frequency: 3700 MHz;
Medium parameters used: f = 3700 MHz; o = 3.152 S/m; & = 37.28; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:

« Probe: EX3DV4 - SN3617; ConvF(6.88, 6.88, 6.88) @ 3700 MHz,
Calibrated: 2023-03-31

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

« Electronics: DAE4 Sn1556; Calibrated: 2023-01-11

» 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 /Pin=100mW, d=10mm, f=3700 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.26 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 18.9 W/kg

SAR(1 g) = 6.7 Wikg; SAR(10 g) = 2.44 W/kg

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

Ratio of SAR at M2 to SAR at M1 =73.6%

Maximum value of SAR (measured) = 13.0 Wikg

dB
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0dB = 13.0 W/kg = 11.14 dBW/kg
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Impedance Measurement Plot for Head TSL
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Client BACL Certificate No:  23J02Z80064
CALIBRATION CERTIFICATE
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Object D3900V2 - SN: 1058

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

Calibration Procedures for dipole validation kits

Calibration date: September 26, 2023

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 106276 15-May-23 (CTTL, No.J23X04183) May-24
Power sensor NRP6A 101369 15-May-23 (CTTL, No.J23X04183) May-24
Reference Probe EX3DV4 | SN 3617 31-Mar-23(CTTL-SPEAG,N0.Z23-60161) Mar-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,N0.Z23-60034) Jan-24
Secondary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 05-Jan-23 (CTTL, No. J23X00107) Jan-24
NetworkAnalyzer ES071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signqture

Calibrated by: Zhao Jing SAR Test Engineer ’ﬁ Z/_}

Reviewed by: Lin Hao SAR Test Engineer T}fﬁr}%

Approved by: ' Di ;

Pp Y Qi Dianyuan SAR Project Leader M_‘x-—/

Issued: October 4, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 23J02Z80064 Page 1 of 6

TR-EM-SA005 Page 60 of 65 Version 3.0




Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2601P41233E-SAA

_-="\“ In Collaboration with [
&771 s peag CAICT

~—— CALIBRATION LABORATORY S

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

E-mail: emf@caict.ac.cn http://www.caict.ac.cn
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 phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.
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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 =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3900 MHz + 1 MHz

Head TSL parameters at 3900MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 375 3.32 mho/m
Measured Head TSL parameters (22.0£0.2)°C 36.8+6 % 3.31 mho/m£6 %
Head TSL temperature change during test <1.0°C - -
SAR result with Head TSL at 3900MHz
SAR averaged over 1 cnt’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.88 W/kg
SAR for nominal Head TSL parameters normalized to 1W 68.6 Wikg * 24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 2.41 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.0 Wikg % 24.2 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 3900MHz

Impedance, transformed to feed point 46.30- 5.34jQ

Return Loss -23.4dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.008 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

Wanufactured by SPEAG
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DASY5 Validation Report for Head TSL Date: 2023-09-26
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 3900 MHz; Type: D3900V2; Serial: D3900V2 - SN: 1058
Communication System: UID 0, CW; Frequency: 3900 MHz
Medium parameters used: f = 3900 MHz; o = 3.309 S/m; & = 36.8; p = 1000 kg/m?®
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

» Probe: EX3DV4 - SN3617; ConvF(6.76, 6.76, 6.76) @ 3900 MHz;
Calibrated: 2023-03-31

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

« Electronics: DAE4 Sn1556; Calibrated: 2023-01-11

o 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 /Pin=100mW, d=10mm, f=3900 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.56 VV/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 19.8 W/kg

SAR(1 g) = 6.88 W/kg; SAR(10 g) = 2.41 Wikg

Smallest distance from peaks to all points 3 dB below = 7.9 mm

Ratio of SAR at M2 to SAR at M1 =73.3%

Maximum value of SAR (measured) = 13.2 W/kg

| &

| 1 A
0dB = 13.2W/kg = 11.21 dBW/kg
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Impedance Measurement Plot for Head TSL
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