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Appendix B
Dipole Calibration Certificates
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Measurement Conditions
DASY system configuraion, as far as not given on page 1.
DASY Version DASYS V52104
Extrapolation Advanced Extrapoiation
Phantom Medutar Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MMz = 1 MHz
Head TSL
The following parameters and calculations wers appliad.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20C 415 0.90 mho/m
Measured Head TSL parameters (20:02)C L28:6% 080 mho'm=6%
Head TSL temperature change during test <05°C -_ -—
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 241 Wikg
SAR for nominal Head TSL paramsters nonmakzed o TW 9.70 Wikg = 17.0 %% (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL concition
SAR measured 250 miV input powsr 1.57 Wig
SAR for nominal Head TSL parameters normalized 10 1W 631 Wikg = 16.5 % (k=2)
Body TSL
The following paramaters and calcuistions wers spplied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20C 552 0.97 mho/m
Measured Body TSL parameters (220:202)"C 55228% 0S99 mho'm 6%
Body TSL temperature change during test <@5*C -— -
SAR result with Body TSL
SAR averaged over 1 em?” (1 g) of Body TSL Condition
SAR measured 250 mW input power 244 Wi

SAR for nominal Bady TSL parameters

nommaiized o TW

9.61 Wikg 2 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured 250 mW input power 1.60 Wikg

SAR for nominal Body TSL parametsrs normakzed o TW 6.32 Wikg = 16.5 % (k=2)
Certificate No: D835V2-44029_Feb20 Page30of8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.002-300
Fetum Loss -300d8

Antenna Parameters with Body TSL

Impedance, fransformed 1o feed point 473Q-66K2
Retum Loss -230a8

General Antenna Parameters and Design

| Esectical Detay (ane drection) | 1398 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conducton of the leeding ine is directly connectad 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signais. On some of the dipoles, small end caps
are added %o the dipole arms in order 10 improve matching when loaded according 1o the position as explained in the
*Measurement Conditicns* paragraph. The SAR data are not affocted by this change The overall dipole length is stil
according to the Standard.

No excessive foros must be applied 1o the dipole arms, because they might bend or the soiderad conneciions noar the
feedpoint may bes damaged.

Additional EUT Data

| Manutactured by | SPEAG B

Certificate No: DEISV2-40029_Fab20 Pago 4of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.4
Extrapolation Advanced Exirapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 39.2 1.80 mho/m

Measured Head TSL parameters (220£02)'C 3B4ax6% 1.86 mho/m £ 6 %

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

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

SAR measured 250 mW input power 13.0 Wikg

SAR for nominal Head TSL parameters normalized to 1W 54.4 Wikg £17.0 % (k=2)

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

SAR measured 250 mW input power 6.41 Wikg

SAR for nominal Head TSL parameters normalized to 1W 25.3 Wikg £ 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied,
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 527 1.95 mho/m

Measured Body TSL parameters (220£0.2)°C 51426% 203 mho/m£6 %

Body TSL temperature change during test <05°C —ee ee-
SAR result with Body TSL

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

SAR measured 250 mW input power 13.3 Wikg

SAR for nominal Body TSL parameters nomalized to 1W 51.9 Wikg £17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition

SAR measured 260 mW Inpul power 621 Whg

SAR for nominal Body TSL parameters normalized to 1W 24.5Wikg £ 16.5 % (k=2)
Certificate No: D2450V2-782_Feb20 Page 3of 8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Report ID: P18058-EME-00079

Impedance, transformed to feed point §320+38jQ
Return Loss -263dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 060+59jQ
Return Loss -246dB
General Antenna Parameters and Design
| Etectrical Delay (one direction) | 1.153ns |

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

The dipote 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 1o the dipole arms in order to imprave 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 stll

according lo the Standard.

No excesslve force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

[ Manufactured by

SPEAG

Cortificate No: D2450V2-782_Feb20
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Dipole Data

Report ID: P18058-EME-00079

As stated in KDB 865664, for Dipoles exceed annual calibration, the test laboratory must ensure
that the required supporting information and documentation are included in report to qualify for
extended calibration interval.

The table below includes dipoles impedance and return loss measurement data measured by

Motorola Solutions’ EME lab. The results meet requirements stated in KDB 865664.

Dipole D450V3

(SN 1054) e
Impedance Return Loss
Date Measured real @ | imag @ dB
04/08/2019 59.46 -4.57 -20.36
04/13/2020 57.08 -6.58 -20.38
Dipole D750V3
(SN 1098) LG
Impedance Return Loss
Date Measured real @ | imag @ dB
11/08/2018 46.65 -1.94 -27.95
11/10/2019 46.58 -1.25 -28.79
Dipole D1800V2
(SN 278) LG
Impedance Return Loss
Date Measured real @ | imag @ dB
12/20/2018 56.79 -3.55 -22.89
04/13/2020 56.86 -0.70 -23.63
Dipole D2300V2
(SN 1007) Head
Impedance Return Loss
Date Measured real Q | imag jQ dB
04/08/2019 51.92 -0.37 -34.36
04/13/2020 51.25 0.84 -35.49
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Dipole D2450V2
(SN 703) Head
Impedance Return Loss
Date Measured real Q | imag jQ dB
12/20/2018 49.44 3.73 -28.42
11/11/2019 51.11 3.82 -28.38
Dipole D2600V2
(SN 1002) e
Impedance Return Loss
Date Measured real @ | imag @ dB
06/17/2019 45.70 -0.50 -26.90
04/16/2020 45.48 -0.94 -26.27
Dipole D3500V2
(SN 1008) LG
Impedance Return Loss
Date Measured real @ | imag @ dB
12/20/2018 55.59 -5.95 -22.25
11/10/2019 52.12 -4.75 -26.33
Dipole D3700V2
(SN 1028) LG
Impedance Return Loss
Date Measured real @ | imag @ dB
12/20/2018 52.89 4.08 -26.27
09/24/2019 52.47 3.07 -27.89
Dipole DSGHzV2
5250MHz) Head
(
(SN 1026)
Impedance Return Loss
Date Measured real @ | imag @ dB
12/20/2018 46.47 0.37 -28.69
11/10/2019 50.87 3.02 -24.72
Dipole DSGHzV2
(5600MHz) Head
(SN 1026)
Impedance Return Loss
Date Measured real Q | imag jQ dB
12/20/2018 56.25 4.23 -22.98
11/10/2019 55.28 2.13 -26.74
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Dipole DSGHzV2
(5750MHz) Head
(SN 1026)
Impedance Return Loss
Date Measured real Q | imag jQ dB
12/20/2018 49.77 -1.59 -35.86
11/10/2019 49.02 -3.74 -31.56
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