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Antenna Paramaters with Head TSL

Impedance, transformed bo feed point 54,200+ 6,340
Eotum Loss - 34,348

General Antenna Parameters and Design

rswmw;ﬁw l 1.304 na

Ader long barm usa with 100 radiated power, only a slight waming of the diple niear the feedpoint can
be measuned,

dipole is made of standand semirig id eoaxial cable. The center conductor of the feeding line is directly
mm;mﬂmnmﬂamdwmh.mmummihmdmim for DC-signals. On some
of the dipoles, small end caps are added io the dipole arms in ordar o improve matching when losded
mmmmmwmmmwm:mnwwwm Thi SAR data are not
alected by this change. The owerall dipole length is stil according to the Standard
Mmmhmmﬂhmﬂﬁhﬂdbﬂh&mﬂ.hﬂmmmhtmymm
connections near the feedpoint may be darmaged.

Additional EUT Data
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IXASYS Validation Report for Head TSL

Test Laboratory: CTTL., Beijing, China

DUT: Dipole 1900 MHz; Type: I200V2; Serial: DIMY2 - SN: 54089
Communication Systemy; UID 0, CW; Frequency: 1900 MHz; Duty Cyele: 1:1
Medium paramcters used: £= 1900 MHz; a = 1381 Sfm; er = 40,33; p = 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASY S (IEEEAEC/ANSI C63,19-2007)

DASY'S Configuration:

Drabec 2T 012025

»  Probe: EX3IDVA - SNT307; ConvF(8.1, 8.1, 8.1); Calibeated: 2/19/20:25:

»  Sensor-Surface: 2mm (Mechanical Surface Detection)

«  Electronics: DAE4 Sa771; Calibraed: 27020235

* Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

System Performance CheclkdZoom Scan (Tx7x7) (TxTx TV Cube 0: Measurement grid:
dx=5mm, dy=5mm, de=5mm

Reference Value = 102.5Vim; Power Drift = 0.00 dB&

Peak SAR (extrapolated) = 18.1 Wikg

SAR(L g) = 9.95 Wikg; SAR(10 g) = 5.28 Wikg

Maximum value of SAR (measured) = 14.1 Wikg

d8
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=341
6.02
-10.24

-13.65
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CAICT

+  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7372)

0 dl = 14.1 Wik = 11.49 dBEW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accredilation Service is ane of the signatones to the EA
Multilateral Agreement for the recegnition of calibration certificates

ciet  Anbotek (Auden)

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation Mo.: SCS 0108

Certificate No: D2600V2-1058_Jun11

CALIBRATION CERTIFICATE |

Object

Calikration procadore(sh

Calibration oate:

This calibration cerbificale documents the raceability W nationel standerds, which realize the prysical unils of measuremants [S1)
| The measurements and the uncertamtiz

All calibrations have baan concucted in the closed laboratory facilily: anvironment tamparatura (22 + 3)%C and humidity = 70%.

Callbration Egupment used (MA&TE critical for calibration)

D2600V2 - SN: 1058

QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

June 12, 2024

3 wilh confidence probabilily are given on the following pages and are part of 1he certificate

Prirmery Standards 10 # Cal Date (Ceartilicate No.} Scheduled Calibration
Power meter EFM-4424 GE3T4E0704 O7-Oel-23 (Mo, 217-02020) Oct-24
Power sensor HF 83614 Usaraneas 07-Dct-23 (No. 217-02020) Oct-24
Power sensor HF 84814 MY 1002317 07-Oct-28 {No. 217-02021) Oct-24

Metwors Anayzer HP B733E

Calibrated hy-

Approved by

Reference 20 03 Atlenuater SN 5068 (20) 01-Ape-24 (No, 217-02131) Ape- 25

Typco-M mismatch combination SM: 5047 2 0B3ET7 01-Apr-24 {No. 217-02134) Apr-25

Refererce Probe ES30VE SN: 3205 30-Dec-23 {No. ES3-3206_ Dact4) Dec-24

DAES SHZ50) 18-Aug-23 (No. DAES-601_Aug14] A2

Secondary Standards D# Check Date (in houze) Scheduled Chacx o
AF genarator R&S SMT-06 100005 04- Oct-23 (in house check Oct-13) In house check: Oct-28

This calibration cerificata =nail not be reproducad excapt in full without written approval of the laboralory.

LSA7IA0505 54206 18-0¢t-23 (n house check Ocl-14) In house check: Oct-24

Mame Function Signature

el Klysner | zooratory Techrician - ‘:7,%"

=

Katie Pokovic Technical Manzger

Issued: June 12, 2024
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Calibration Laboratory of

S Schweizerischer Kalibrierdienst
Schmid & Partner c Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
. . A % F 4 S g - ;
Zeughausstrasse 43, 8004 Zurich, Switzerland Yy Jf \:‘. o =) Swiss Calibration Service
ralyi] Y o
Accredited by the Swiss Accraditation Sarvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is ane of the signatories ta the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

Tal tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) IEC 62209-2, "Procedure to determine 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"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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 Returm 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.

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

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

+ 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 DASYS V52.8.8
Extrapolation Advanced Extrapolation _
Phantom Modular Flal Phantom ]
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.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.0 1.6 mho/m
Measured Head TSL parameters (22.020.2)C 3766 % 2.05 mho/m+ 6 %
i Head TSL temperature change during test =05°C -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measurad 250 mW input power 14.7 Wikg
SAR for nominal Head TSL parameters normalized to 1TW 57.2 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 5.57 Wikog
SAR for nominal Head TSL paramelers normalized to 1W :’!5.9 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were apolied.

Temperature Permittivity Canductivity
Nominal Body TSL parameters 22.0°C 52.5 2.16 mho/m
Measured Body TSL parameters (22.0+£0.2)°C 50,4 +6 % 222 mho/m £ 8 %
Body TSL temperature change during test <05°C | - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition [
SAR measured 250 mwW inpul power 14.5 Wik

SAR for nominal Body TSL parameters

normalized to 1W

56.8 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL r' condition
SAR measured 250 mW input power 6.45 W/kg
SAR for nominal Body TSL parameters normalized ta 1W 25.5 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5050-63Q
Return Loss -24.0dE

Antenna Parameters with Body TSL

Impedance, tranaformad to feed point 4870 -52Q
Return Loss -24.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.151 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near the feadpaint 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 posilion as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

Mo excessive foree must be applied to the dipole arms, because they might bend or the soldered connechions near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG ]
Manufactured on August 14, 2012
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DASYS Validation Report for Head TSL

Date: 12.06.2024
Test [Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MI1z; Type: D2600V2; Serial: D2600V2 - SN: 1058

Communication System: UID 0 CW; Freguency: 2600 MHz.

Medium parameters esed: = 2600 MHz, 6 =2.05 5/m; 5, = 37.6; p = 1000 kg/m}
Phantom section: Flat Section

Measurement Standard: DASY S (TECEALRC/ ANSI C63.19-201 1

DASYS2 Confizuration:
e DProbe: ESIDV3 - SN3205; ConvEi4.49, 4,49, 4.49); Calibrated: 300.12.2023;
e Sensor-Surface: Snun {Mechanical Surface Detection)
¢ Electronics: DAE4 Sno01: Calibrated: 18,08, 2023
« Phantom: Flat Phantorm 5.0 (tront); Type: QDOPSGA AL Serial: 1
o DASYS2 52.8.8(1222); SEMCAD X 14.6.10{733])
Dipole Calibration for Head/Pin=250 mW, d=10mm/Zoom Scan {7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy—Smm, dz=%mm
Reference Value = 102.6 ¥/m; Power Dt = 0.02 4B
Peak SAR (extrapolated) = 3009 W/ko

SAR(I g) = 14.7 Wikg: SAR(10 g) = 6.57 W/kg
Maximum value of SAR {measured) = 19.6 Wikg

-15.00

-20.00

-25.00

0dB =196 Wikg =12.92 dBW/kg
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Impedance Measurement Plot for Head TSL
EHT] s11 1 U FS 1: 58,521 & -6.3359 0 9.6613 pF Z6R0.000 800 MHZ
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DASYS Validation Report for Body TSL

‘Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600VZ; Serial: D2600V2 - SN: 1058

Communication Systern: LD O - CW; Frequency: 2600 MHz

Medium parameters used: f— 2600 Milz, 0 — 2.22 $/m; . = 50,4, p = 1000 kg)‘m;'
Phantom section: Flat Section

Measurement Standacd: DASY 3 (IBEEEAEC/ANSTICA3.19-201 1

DASYS52 Configuration:
« Probe: ESADV3 - SN3205; ConvEF(4.13, 4,13, 4,13y Calibrated: 30.12.2023;
v Sensor-Surface: 3mm (Mechanical Surface Detection}
« FElectronics: DAE4 Sna(]; Calibrated: 18.08.2023;
e Phantom: Flat Phantom 5.0 {back); Type: QDOOOPS0AA: Serial: 1002
« DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)
Dipole Calibration for Bod¥/Pin=250 mW, d=10min/Zoom Scan (7x7x7¥Cube 0:
Measurement grid: dx=3mm, dy=5Smnu, de=3mm
Reference Value = 97 96 Vim; Power Tinn = (0.00 dB
Peuk SAR (extrapolated) = 30,1 Wikg

SAR(] ) = 14.5 Wikg: SAR(10 g) = 6.45 Wrkg
Maximum value of SAR imeasured} = 19.5 Wikg

dB
10

-4.00
-9.60
~14.40
-19.20

-24.00

0dB =195 Wikg = 12.90 dBW/kg

Dater 12.06.2024
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CHZ 811 LOB

1: 346,746 0 =51984 & 11.787 pF

Impedance Measurement Plot for Body TSL

2 E08,a88 880 HHz

,—rh-—-—-q\.:
¥
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Extended Dipole Calibrations

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),
and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the

calibration interval can be extended.

Head-750
Date of Return-loss o Real Delta _Imaglnary Delta
Delta (%) Impedance impedance
measurement (dB) (ohm) (ohm) (ohm) (ohm)
2024-06-04 -24.9 53.3 -4.83
2025-06-04 -25.16 1.04 53.51 0.21 -5.35 0.52
Body-750
Date of Return-loss o Real Delta .Imaglnary Delta
Delta (%) Impedance impedance
measurement (dB) (ohm) (ohm) (ohm) (ohm)
2024-06-04 -23.9 48.5 -6.11
2025-06-04 -24.59 2.89 48.83 0.33 -6.48 0.37
Head-835
Date of Return-loss o Real Delta _Imaglnary Delta
Delta (%) Impedance impedance
measurement (dB) (ohm) (ohm) (ohm) (ohm)
2024-06-11 -29.8 49.2 -3.11
2025-06-11 -30.43 1.81 49.57 0.37 -3.52 0.41
Body-835
Real Imaginary
Date of Return-loss Delta (%) | Impedance Delta impedance | Delta (ohm)
measurement (dB) (ohm) (ohm) (ohm)
2024-06-11 -27.4 46.66 -2.33
2025-06-11 -27.59 0.69 46.86 0.20 -2.68 0.35
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Head-2600
Date of Return-loss o Real Delta _Imaginary Delta
Delta (%) Impedance impedance
measurement (dB) (ohm) (ohm) (ohm) (ohm)
2024-06-12 -24.00 50.5 -6.3
2025-06-12 -24.22 0.92 51.15 0.65 -6.57 0.27
Body-2600
Date of Return-loss o Real Delta _Imaglnary Delta
Delta (%) | Impedance impedance
measurement (dB) (ohm) (ohm) (ohm) (ohm)
2024-06-12 -24.00 46.7 -5.20
2025-06-12 -24.38 1.58 46.86 0.16 -5.35 0.15
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