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Dipole Calibration Certificates
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FCC ID: AZ489FT7134 Report ID: P21328-EME-00005/27490-EME-00001

Calibration Laboratory of S, S Schwetzerischer Kalibrierdienst
Schmid & Partner %’e G Service suisse détaionnage
Engineering AG e Servizio svizzero di taratura

Zeughausstrasse 33, 8004 Zurich, Switzoriand TN S swiss Calibration Sorvice
Accredited by the Swiss Accredilation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreament for the recognition of calibration certificates

client  Motorola Solutions MY Cartificate No: D750V3-1098_Oct18
CALIBRATION CERTIFICATE = J
—_————

Object D750V3 - SN:1098

Calibration procedure{s) QA CAL-05.v10

Calibration procedure for dipole validation kits above 700 MHz

Calration date: October 15, 2018
mﬁmmmmmwwnmmm,mmhmmam(su.
mwmmmmmmnwmnmmwmmwmm.
mmmmmnmamwwmummgsrcmwnm.

Calibvation Equipment used (M&TE critical for calibeation)

Primary Standards D Cal Date {Cortificate No.) Scheduled Cailbeation
Power meter NRP SN: 104778 04-Ape-18 (No. 217-02672/02673) Apr1g

Power sensor NRP-261 SN: 103244 04-Ape-18 (No. 217-02872) Ape-19

Power sensor NRP-Z91 SN: 103245 04-Apr-18 (No. 217-02673) Ape-1@

Relerance 20 dB Attenuator SN: 5058 (20k) 04-Apr-18 (No. 217-02682) Apr-19

Type-N mismatch combination SN: 5047.2 / 06327 04-Apr-18 (No. 217-02683) Apr-19

Reference Probe EX3DV4 SN: 7349 30-Dec-17 (No. EX3-7345_Dect?) Dec-18

DAE4 8N 801 04-Oct-18 (No. DAE4-601_0Oct18) Oct-19

S dary Standards D # Check Date {in house) Scheduled Check
Power meter EPM-442A SN: GB37480704 07-0ct-15 (in house chock Oct-18) In house check: Oct-20
Powar sensor HP 8481A SN: UsS37292783 07-Oct-15 (In house check Oct-18) In house check: Oct-20
Powar sensor HP 8481A SN: MY41092317 07-Oct-15 (in house check Oct-18) in house check: Oct-20
RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-18) In house check: Oct-20
Network Analyzer Aglent EB3S8A | SN: US41080477 31-Mar-14 (in house check Oct-18) in house check: Oct-19

Name Function

Signature
Calibrated by: Michasl Wabar Laboratory Technician Iw
Approved by: Katja Pokavic Technical Manager /e%

lssued: October 15, 2018

This calibeation cenificate shall not be reproduced except in full without written approval of the laboratory.
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FCC ID: AZ489FT7134 Report ID: P21328-EME-00005/27490-EME-00001

Calibration Laboratory of \@"-’ Schwelzerischer Kalibrierdienst
Schmid & Partner ——— Service suisse d'étalonnage
Engineering AG B Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland % 'ﬁ\"\c Swiss Calibration Service
Accredited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of caliration certificates

Glossary:

TSL 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 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 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:

» 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.

* 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.

« 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: D750V3-1098_0Oct18 Paga2of8
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FCC ID: AZ489FT7134

Report ID: P21328-EME-00005/27490-EME-00001

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52,10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.88 mho/m
Measured Head TSL parameters (220+02)°C 408+6% 0.89 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 2.07 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.23 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.35 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.38 W/kg = 16.5 % (k=2)
Body TSL
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 555 0.96 mha/m
Measured Body TSL parameters (220+02)°C 55.126% 0.96 mho/m £ 6 %
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 mW input power 2.16 Wikg
SAR for nominal Body TSL parameters normalized to 1W 8.63 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.42 Wikg
SAR for nominal Body TSL parameters normalized to 1W 5.67 Wikg = 16.5 % (k=2)
Centificate No: D750V3-1088_Oct18 Page3of8
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FCC ID: AZ489FT7134 Report ID: P21328-EME-00005/27490-EME-00001

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 541Q-25iQ

Return Loss -26.7 dB
Antenna Parameters with Body TSL

Impedance, transformed to feed paint 5040Q-36iQ

Retum Loss -29.0d8

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.034 ns B

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna Is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the 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 1o the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on July 05, 2013
Certificate No: D750V3-1098_Oct18 Pagedof8
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FCC ID: AZ489FT7134 Report ID: P21328-EME-00005/27490-EME-00001

DASYS Validation Report for Head TSL

Date: 15.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN: 1098

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; o = 0.89 S/m; & = 40.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurcment Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.22, 10.22, 10.22) @ 750 MHz; Calibrated: 30.12.2017
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.10.2018
« Phantom: Flat Phantom 4.9 (front); Type: QD O0L P49 AA; Serial: 1001
« DASY5252.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5Smm

Reference Value = 59.60 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.19 Wikg

SAR(1 g) = 2.07 W/kg; SAR(10 g) = 1.35 W/kg

Maximum value of SAR (measured) = 2.81 Wikg

-2.00
-4.00
-6.00

-10.00

0dB =281 W/kg =4.49 dBW/kg

Certificate No: D750V3-1098_0ct18 Page 50f8
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FCC ID: AZ489FT7134

Impedance Measurement Plot for Head TSL
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FCC ID: AZ489FT7134 Report ID: P21328-EME-00005/27490-EME-00001

DASYS5 Validation Report for Body TSL

Date: 12.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1098

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; o = 0.96 S/m; & = 55.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(10.19, 10.19, 10.19) @ 750 MHz; Calibrated: 30.12.2017
¢ Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.10.2018
« Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005
« DASYS52 52.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (9x9x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 51.10 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.25 W/kg

SAR(1 g) = 2.16 W/kg; SAR(10 g) = 1.42 W/kg

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

0dB = 2.86 W/kg = 4.56 dBW/kg

Certificate No: D750V3-1098_0Oct18 Page 7 of 8
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FCC ID: AZ489FT7134 Report ID: P21328-EME-00005/27490-EME-00001

Impedance Measurement Plot for Body TSL
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FCC ID: AZ489FT7134 Report ID: P21328-EME-00005/27490-EME-00001

Calibration Laboratory of &*\\‘:'/_}) Schweizerischer Kalibrierdienst
Schmid & Partner e = Service suisse d'étalonnage
Engineering AG B Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland ".,,,@\,s' Swiss Cafibration Service
Accreditad by the Swiss Accreditation Servica (SAS) Accroditation No: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA

Muttilateral Agreement for the recognition of caiibration certificates

client  Motorola Solutions MY Certificats No: D835V2-4d030_Oct18
(CALIBRATION CERTIFICATE

Object DB35V2 - SN:4d030

Calibration procedure(s) QA CAL-05.v10

Calibration procedure for dipole validation kits above 700 MHz

Caltration date: October 15, 2018

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1)
The measurements and the unoertainties with confidance probability are given on the following pages and are pant of the cenlficate,

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

Calibration Equipment used (MATE ontical for calibeation)

Primary Standards D# Cal Date (Cartificate No.) Scheduled Callbeation
Power meter NAP SN: 104778 04-Ape-18 (No. 217-02672/02673) Apr-19

Power sansor NAP-201 SN: 103244 04-Apr-18 (No. 217-02672) Ape-19

Power sensor NRP-291 SN: 103248 04-Apr-18 (No. 217-02673) Apr-19

Aefersnce 20 dB Attenuator SN: 5058 (20) 04-Apr-18 (No. 217-02682) Ape-19

Type-N mismadch combinatica SN:5047.2/06327  04-Apr-18 (No. 21702683) Apr19

Reference Probe EX30V4 SN: 7340 30-Dec-17 (No. EX3-7349_Dect?) Dec-18

DAE4 SN 601 04-0ct-18 (No. DAE4-601_Oct18) Oct-18

Secondary Standards D CheckDatefinhouse)  Scheduled Check
Power mater EPM-442A SN: GB37480704 07-Oct-15 (in house check Oct-18) in house chack: Oct-20
Power sensar HP 8481A SN: US37292783 07-Oct-15 (in house check Oct-18) In house check: Oct-20
Power sensor HP 8481A SN: MY41082317 07-Oct-15 {in house check Oct-18) In house check: Oct-20
RF genenstor RAS SMT-06 SN: 100972 15-Jun-15 (in house check Oct-18) In house check: Oct-20
Network Analyzer Aghent EB358A | SN: US41080477 31-Mar-14 {in house check Oct-18) in house check: Oct-19

Name Function
Calibrated by: Michael Weber Laboratory Technician m-
Agproved by Katja Pokovic Technical Manager //g_

Issued: October 15, 2018

This calbration certificate shadl not be reproduced axcept in full without wrtten approval of the laboeatory.

Certificate No: D835V2-4d030_Oct18 Page 10f 8
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FCC ID: AZ489FT7134 Report ID: P21328-EME-00005/27490-EME-00001

Calibration Laboratory of S,
DL
Schmid & Partner e
Engineering AG 2 3
Zoughausstrasso 43, 8004 Zurich, Switzerland z,",:;?\/_h\”\;

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

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

* 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.

*» 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.

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

The rted uncertainty of measurement is stated as the standard uncertainty of measurement
muitiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: DB35V2-4d030_Oct18 Page20l8
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FCC ID: AZ489FT7134 Report ID: P21328-EME-00005/27490-EME-00001

Measurement Conditions
DASY system configuration, as far as not on page 1.
DASY Version DASYS V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency B35 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters (220202)°C 406+6% 0.91 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 2.42 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 9.55 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAA measured 250 mW input power 1.55 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.14 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0.97 mho/m
Measured Body TSL parameters (22.0+0.2)*C 549+6% 0.98 mho/m + 6 %
Body TSL temperature change during test <05*C e —-ee
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input pawer 243 W/kg
SAR for nominal Body TSL parameters normalized to 1W 9.63 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.59 Wikg
SAR for nominal Body TSL parameters normalized to 1W 6.32 Wikg = 16.5 % (k=2)
Certificate No: D835V2-44030_Oct18 Page3of B

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27

Page 12 of 68



FCC ID: AZ489FT7134 Report ID: P21328-EME-00005/27490-EME-00001

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5230Q-40§Q
Retum Loss -27.0dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 481Q-72iQ
Return Loss -224d8B

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.387 ns |

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

The dipole is made of standard semingid 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 improve maiching 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, bacause they might bend or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 17, 2004
Certificate No: DB35V2-40030_0ct18 Page4of 8
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FCC ID: AZ489FT7134 Report ID: P21328-EME-00005/27490-EME-00001

DASYS5 Validation Report for Head TSL

Date: 15.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d030

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f= 835 MHz; o = 0.91 S/m; & = 40.6; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(9.9, 9.9, 9.9) @ 835 MHz; Calibrated: 30.12.2017
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.10.2018
e Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
o DASY5252.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 64.05 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 3.77 W/kg

SAR(1 g) = 2.42 W/kg; SAR(10 g) = 1.55 W/kg

Maximum value of SAR (measured) = 3.29 W/kg

-2.40
-4.80
-1.20

-9.60

-12.00

0dB = 3.29 W/kg = 5.17 dBW/kg

Certificate No: D835V2-4d030_Oct18 PagaSof 8
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FCC ID: AZ489FT7134 Report ID: P21328-EME-00005/27490-EME-00001

Impedance Measurement Plot for Head TSL
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FCC ID: AZ489FT7134 Report ID: P21328-EME-00005/27490-EME-00001

DASYS5 Validation Report for Body TSL

Date: 12.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d030

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f= 835 MHz; ¢ = 0,98 S/m; & = 54.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.05, 10.05, 10.05) @ 835 MHz; Calibrated: 30.12.2017
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.10.2018
» Phantom: Flat Phantom 4.9 (Back); Type: QD O0R P49 AA; Serial: 1005

« DASY5252.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (9x8x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 52.79 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 3.65 W/kg

SAR(1 g) = 2.43 W/kg; SAR(10 g) = 1.59 W/kg

Maximum value of SAR (measured) = 3.24 W/kg

-2.40
-4.80
-7.20

-9.60

-12.00

0 dB =3.24 W/kg = 5.11 dBW/kg

Certificate No: DB35V2-4d030_Cct18 Page 7 of B

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 16 of 68



FCC ID: AZ489FT7134 Report ID: P21328-EME-00005/27490-EME-00001

Impedance Measurement Plot for Body TSL

wmmmnnsnhwmmw
LT\ 835000000MHz 481410
e, 26462pF -7.2030 0
Q35.000000 MHz 75587 mU
-100.28 *

Ch1lAwg= 20
Ch St 639000 MMz —— Rep 1.03%00 GHz

00000 MHz  -23 430 dB

40,00 Ch § Avg = [20
Cn1: Biwt B35.000 MHz = ——

Certificate No: DB35V2-40030_0ct18 Page 8ot 8

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 17 of 68



FCC ID: AZ489FT7134

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Report ID: P21328-EME-00005/27490-EME-00001
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Schweizerischer Kalibrierdienst
Service suisse d'éalonnage

S
c Servizio svizzero di taratura
S swiss Calibration Service
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Accreditad by the Swiss Accreditation Servica (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

V Py e ety

Accreditation No.: SCS 0108

client  Motorola Solutions MY Cortificate No: D1900V2-5c1065_0Oct19
ICALIBRA'ITONOER'I'IFICATE
Object 'D1900V2 - SN:5d065
Callbration procedure(s) R A T Rl

2 for samvadwm&mmmavr-am
Caibrasion date: October 30,2019

This calibration certificate documents the traceabiity 1o national standards, which realize the physical units of measuraments (S1),
memaasunmonlsmdIheunoenaimieswnhcoﬁidumpvobabllyamg‘mmmmmmmsammpmdlhcumwe.

Al calbrafions have been conducted in the closed laboratory facility: emironment temperature (22 £ 3)°C and humidity < 70%.

Calibration Equipmant used (MATE oritical for calibration)

Primary Standards ID# Cal Date (Certificata No.) Scheduled Calibration

Powsr mater NAP SN: 104778 03-Apr-18 (No. 217.02892/02833) Apr-20

Power sensor NRP-Z291 SN: 108244 03-Apr-18 (No. 217-02882) Apr-20

Powar sansor NRP-291 SN 103245 03-Ape-19 (No. 217.02883) Apr-20

Heference 20 dB Atteruator SN 5058 (20k) 04-Apr-19 (No. 217-02894) Apr-20

Type-N mismatch combination SN:5047.2/06327  04-Apr-19 (No, 217-02885) Apr-20

Referance Probe EX3DV4 SN: 7349 29-May-19 (No. EX3-7348_May19) May-20

DAE4 SN: 601 30-Apr-18 (No, DAF4-801_Apr19) Apr20

Secondury Standards D # Check Date (in housa) Scheduled Check

Power matar E44198 SN: GB39512475 30-Oct-14 [in house check Feb-19) In house check: Oct-20

Power sansor HP 8481A SN: US37202783 07-Oct-15 fin house chack Oct-18) In house eheck: Oct-20

Power sensor HP 8481A SN: MY41002017 07-0ct-15 {in house check Oct-18) In house check: Oct-20

AF ganarator R&S SMT-06 SN: 100572 15-Jun-15 {in house chack Oct-18) In house check: Oct-20

Network Analyzer Aglent EB3SBA | SN: US41080477 31-Mar-14 (in house check Oct-18) In house chack: Oct-18
Function

Calitwated by: Laboetory Technician

Approved by: Katja Pokovic Technical Managor

e

lssued: October 30, 2019

mmlwmmmmurmwnMMchmldn\ebebomaty

Certificate No: D1800V2-54065_0ct19
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Calibration Laboratory of Schwoizerischer Kalibrierdienst
Schmid & Partner Service sulsse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Callbration Service
Accredited by the Swigs Accradilation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilatersl Agreement for the recognition of calibration certificates

Glossary:

TSL 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 Techniques", June 2013

b) |EC 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) |EC 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:

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

» Electrical Delay: 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.

» 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%.

Centificate No: D1900V2-5d065_Oct19 Page 208
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Measurement Conditions
DASY systern configuration, as far as not onpage 1.
DASY Version DASYS V52,103
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 1900 MHz = 1 MMz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+02)*C 413+6% 1.38 mho/m + 6 %
Head TSL temperature change during test <05°C - —
SAR resuit with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.97 Wikg
SAR for nominal Head TSL parameters rormalized to 1TW 40.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL conditicn
SAR measured 250 mW input power 5,25 Wikg
SAR for nominal Head TSL parameters normalized to 1W 21.2 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1,52 mho/m
Measured Body TSL parameters (22.0+02)°C 542+6% 1.49 mho/m + 6 %
Body TSL temperature change during test <05°C - e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW Input power 9.84 W/kg
SAR for nominal Body TSL parameters nomalized to 1W 39.5 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.22 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.9 Wikg = 16.5 % (k=2)
Certificate No: D1900V2-5d065_0Oct13 Page3of 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 537Q+45jQ
Return Loss -251d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4870+ 64jQ
Hetumn Loss -239d8B

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1197 ns Il

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding fine is directly connected to the
sacond 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

feedpoint may be damaged.

Additional EUT Data

| Manufactured by | SPEAG N

Certificate No: D1900V2-5d065_0Oct19 Pagedof 8
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DASYS5 Validation Report for Head TSL
Date: 30.10.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d065
Communication System: UID 0 - CW; Frequency: 1900 MHz
Medium parameters used: f = 1900 MHz; o = 1.38 S/m; g, = 41.3; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.44, 8.44, 8.44) @ 1900 MHz: Calibrated: 29.05.2019
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 30.04.2019
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001

* DASY5252,10.3(1513); SEMCAD X 14.6.13(7474)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=Smm, dz=5mm

Reference Value = 109.8 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 18.3 W/kg

SAR(1 g) = 9.97 W/kg; SAR(10 g) = 5.25 W/kg

Smallest distance from peaks to all points 3 dB below = 9.8 mm

Ratio of SAR at M2 10 SAR at M1 = 55.1%

Maximum value of SAR (measured) = 15.4 Wikg

0dB =154 W/kg = 11.88 dBW/kg

Certificate No: D1200V2-5d065_0ct19 Page 50of 8
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Impedance Measurement Plot for Head TSL

Report ID: P21328-EME-00005/27490-EME-00001
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DASYS5 Validation Report for Body TSL
Date: 30,10.2019

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d065

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; & = 1.49 S/m; ¢ = 54.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(8.42, 8.42, 8.42) @ 1900 MHz: Calibrated: 29.05.2019
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 30.04.2019
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 PSO AA; Serial: 1002

e DASY5252.10.3(1513); SEMCAD X 14.6.13(7474)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=Smm, dz=5mm

Reference Value = 104,7 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 17.5 W/kg

SAR(1 g) = 9.84 W/kg; SAR(10 g) = 5.22 W/kg

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

Ratio of SAR at M2 to SAR at M1 =57.3%

Maximum value of SAR (measured) = 15.0 W/kg

-3.00
-6.00
-9.00

-12.00

-15.00

0dB = 15.0 W/kg = 11.76 dBW/kg

Certificate No: D1900V2-54065_0Oct19 Page 7 of 8
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Impedance Measurement Plot for Body TSL

Bl View Channel Sweep Calibration Jrace Scale Myker System Window Help
————————

1.900000 GHz 49.863 O
53418 pH 8.3771 0
1.800000 GHz  63.948 mU
80.367 *

Ch 1A= 20
Ch1: Start 1.70000 GHy —— S10p 2.10000 Gz

400000 G

Chi =

Stop 2.10000 G

Certificate No: D1900V2-5d065_Oct19 Page 8of 8

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 25 of 68



FCC ID: AZ489FT7134 Report ID: P21328-EME-00005/27490-EME-00001

Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner ) 2 Service suisse détalonnage
Engineering AG z & Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland "4@\\? S swiss Callbration Service
Accradited by the Swiss Accreditation Senvica (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multitatoral Ag for the recognition of calibration certificates
CALIBRATION CERTIFICATE ]
Otject D2450V2 - SN;782
Calibration procedure(s) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calbration date: February 20, 2020

This calibeation certificate documents the traceability %o nafional standards, which realize the physical units of measurements (S1).
The measurements and the uncartainties with confidance probability are given on the following pages and are part of the certificate,
Al calibraions have been conducted in the cosed lsboralory fadiity. emironment temperature (22 £ 3)°C and humidity < 70%,

Calibeation Equipment used (MATE critical for calibration)

Primary Standard: o Cal Date (Certificate No.) Scheduled Calbration

Power meler NRP SN: 104778 03-Apr-18 (No. 217-02892/02883) Apr-20

Power senser NRP-Z81 SN: 103244 03-Apr-18 (No. 217-02892) Apr-20

Power sensor NRP-Z91 SN: 103245 03-Apr-19 (No. 217-02893) Apr-20

Raferonce 20 dB Attenuator SN: 5058 (20k) 04-Apr-19 (No. 217-02894) Apr-20

Type-N mismatch combination SN: 5047.2/ 06327 04-Apr-18 (No. 217-02695) Apr-20

Relerenca Probe EX30V4 SN: 7340 31-Dec19 (No. EX3-7349_Dec19) Dac-20

DAE4 SN: 601 27-Dec-19 (No. DAE4-601_Dec19) Dec-20

Secandary Standards D # Check Date (i house) Scheduied Check

Power mater E44198 SN: GB39512475 30-Oct-14 (in house check Feb-19) In house checi: Oct-20

Powear sensor HP B4B1A SN: US37202783 07-0¢t-15 (in house chack Oct-18) In house chedk: Oct-20

Power sensor HP B4B1A SN: MY41082317 07-0ct-15 {in house check Oct-18) In house chedk: Oct-20

RF generator RES SMT-08 SN: 100972 15-Jun-15 (in house check Oct-18) In house check: Oct-20

Natwork Analyzer Aglient ES358A | SN: US41080477 31-Mar-14 (in house check Oct-18) In house chedk: Oct-20
Name Function Signature

Calbrated by | Lelf Kiysner Laboratory Techniclan: W ¢ L
Aparoved by: Katja Pakovi Technical Manager m_

Issued: February 20, 2020

mmmmmsmmmuwmumtmwmmm;
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Calibration Laboratory of \\Q\{_/}/’, S Schweizsrischer Kallbrierdienst
Schmid & Partner - z C  Service sulsse detalonnage
Engineering AG % Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland Y ,”/,?\\N_\? S Sswiss Calibration Service
Accredited by the Swiss Accrediation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemaent for the recognition of calibration certificates

Glossary:

TSL 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 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 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:

* 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.

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

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

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: D2450V2-782_Feb20 Page 2 of 8
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Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.10.4
Extrapolation Advanced Extrapolation
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 392 1.80 mhoi/m
Measured Head TSL parameters (220+0.2)°C 384:6% 1.86 mho/m £ 6 %
Head TSL temperature change during test <05°C —— e
SAR result with Head TSL
SAR averaged over 1 cm’® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.9 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 Whkg
SAR for nominal Head TSL parameters normalized fo 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 52.7 1.95 mha/m
Measured Body TSL parameters (220+0.2)°C 514+6% 203 mhoim 26 %
Body TSL temperature change during test <05*C — e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.3 Whkg
SAR for nominal Body TSL parameters normalized to 1W 51.9 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 6.21 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.5 Wikg * 16.5 % (k=2)
Certificate No: D2450V2-782_Feb20 Page 30f 8
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Antenna Parameters with Head TSL

Appendix (Additional assessments outside the scope of SCS 0108)

Report ID: P21328-EME-00005/27490-EME-00001

Impedance, transformed to feed point 532Q+38Q
Retumn Loss -263dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 496Q+59jQ
Return Loss -246dB
General Antenna Parameters and Design
I Electrical Delay (one direction) | 1.153 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
sacond 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
feedpoint may be damaged.
Additional EUT Data
| Manufactured by | SPEAG

Certificate No: D2450V2-782_Feb20
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DASYS5 Validation Report for Head TSL

Date: 20.02.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:782

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 1.86 S/m; &= 38.4; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.98, 7.98, 7.98) @ 2450 MHz; Calibrated: 31.12.2019
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 PSO AA; Serial: 1001
o« DASYS2 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 120.1 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 27,7 Wikg

SAR(1 g) = 13,9 W/kg; SAR(10 g) = 6.41 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 50%

Maximum value of SAR (measured) = 23.0 W/kg

-4.40
-8.80
-13.20

-17.60

-22.00

0dB = 23.0 W/kg = 13.62 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 20.02.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:782

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 2.03 $/m; & = 51.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.02, 8.02, 8.02) @ 2450 MHz; Calibrated: 31.12.2019
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 PSO AA; Serial: 1002
o« DASYS52 52.10.4(1527), SEMCAD X 14.6,14(7483)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 110.9 V/m; Power Drift =-0.06 dB

Peak SAR (extrapolated) = 25.6 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 = 8.9 mm

Ratio of SAR at M2 to SAR at M1 = 52.9%

Maximum value of SAR (measured) = 21.6 W/kg

-4.40

-13.20

-17.60

-22.00

0dB =21.6 Wkg = 13.34 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration

Schmid & Partner
Engineering AG

of

Zoughausstrasse 43, 8004 Zurich, Switzerland

WWNMMW(SAS)
rummmumammnnu
mmmummmondmm

Client Motorola Solutions MY

Report ID: P21328-EME-00005/27490-EME-00001

Cartificste No: D2600V2-1002_Apr19

Accreditation No.: SCS 0108

CALIBRATION CERTIFICATE
Object D2600V2 - SN:1002
Calibraon procedure(s) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Callbration date: April 09, 2019

mmmwnmhmm.mmn
Mmmmmwmmmmmmu

CMEWM(MITEMMM)

mmum(m).
following pages and are part of the cerfificate.

Mmmmmmnmwmmmmmurcmm<m

mmmmmummhummwdu' b

Primary Standards ID# Cai Date (Certificate No.) Scheduled Calibration

Powar meter NRP SN: 104778 03-Apr-18 (o, 217-02892/02893) Apr-20

Power sersor NRP-291 SN: 103244 03-Ape-19 (No. 217-02892) Apr-20

Powor sensar NRP-Z91 SN: 103245 03-Apr-18 (No. 217-02893) Apr-20

Reference 20 dB Atlenustor SN: 5058 (20K) 04-Apr-18 (No. 217-02894) Ape-20

Type-N mismatch combinaion | SN: 5047.2/08327  04-Apr-19 (No. 217-02895) Apr-20

Reference Probe EX30V4 SN: 7349 31-Dec-18 (No. EX3-7348_Dec18) Dec-19

DAE4 SN: 801 04-Oct-18 (No. DAE4-801_Oct18) Oct-19

Secondary Standards D# Check Date (in houso) Scheduled Check

Power meler E44198 SN: GB39512475 07-Oct-15 (in house chack Feb-19) In house check: Oct-20

Power sensor HP 8481A SN: US37292783 07-Oct-15 (in house check Oct-18) In house chack: Oct-20

Power sensor HP 8481A SN: MY41082317 07-Oct-15 (in house check Oct-18) in house chack: Oct-20

RF generator R&S SMT-06 SN; 100972 15-Jun-15 (in house check Oct-18) In house check: Oct-20

Network Analyzer Agilent EBIS8A | SN: US41080477 31-Mar-14 (in house chack Oct-18) In house check: Oct-19
Name Function Signature

Calibrated by Michael Weber Laboratory Technician M_

Agproved by: Kayia Pokovic Technical Manager

AT

Issued: Apeil 18, 2019

Certificate No: D2600V2-1002_Apr19
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Calibration Laboratory of S, Schweizorischer Kallbrierdienst
Schmid & Partner e Service suisso d'étalonnage
Engineering AG b Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Y ,‘ﬁ\‘.\r Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

Glossary:

TSL 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 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 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:

* 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.

* 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,

» 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: D2600V2-1002_Apr19 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not n on page 1.
DASY Version DASYS V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat 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 220°C 39.0 1.96 mho/m
Measured Head TSL parameters (220+02)°C I7226% 2.03 mho/m £ 6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.4 Wikg
SAR for nominal Head TSL parameters normalized to 1W 56.1 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.34 W/kg
SAR for nominal Head TSL parameters normatized to 1W 25.0 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.18 mhao/m
Measured Body TSL parameters (220+02)°C 50.7+6% 221 mho/m =6 %
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 mW input power 13.9 Wikg
SAR for nominal Body TSL parameters normalized to 1W 54.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 6.14 W/kg
SAR for nominal Body TSL parameters normalized to 1W 24.3 Wikg = 16.5 % (k=2)
Certificate No: D2600V2-1002_Apr18 Pagedof 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4890Q-88[0Q

Retumn Loss -235dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 4490Q-53j0

Retumn Loss -223d8

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1145 ns |

After long term use with 100W tadiatedpow.m!yaaﬁmwamhgdmedpobmarhmemumusmd.

mmwsmawmmmam.mwmmumm line is directly connected
mmamm.mmhuwdmmmmmm.mmn:amm:mm:p?
m"buumt:r:'Condnm p:ayamwﬂnsm : mlolhe ovoru“ “dpolem solsbo

7 R data are not affected by this A length
according to the Standard, i e : -
Nomuhalmmmbeappkdbhdpohmbeummmwmammm
feedpoint may be damaged. ——

Additional EUT Data

| Manutactured by | SPEAG ]
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DASYS Validation Report for Head TSL

Date: 09.04.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1002

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

Medium parameters used: f = 2600 MHz; 6 = 2.03 S/m; &, = 37.2: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7.74, 7.74, 7.74) @ 2600 MHz: Calibrated: 31.12.2018
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 04.10.2018
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001

* DASYS5252.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=Smm, dz=Smm

Reference Value = 118.1 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 30.0 W/kg

SAR(1 g) = 14.4 W/kg; SAR(10 g) = 6.34 W/kg

Maximum value of SAR (measured) = 24.4 W/kg

-5.20

0dB =24.4 W/kg = 13.87 dBW/kg '

Certificate No: D2600V2-1002_Apr19 Page Sof 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 09.04.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1002

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

Medium parameters used: f = 2600 MHz; 6 = 2.21 S/m; &, = 50.7: p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration;
* Probe: EX3DV4 - SN7349; ConvF(7.89, 7.89, 7.89) @ 2600 MHz: Calibrated: 31. 1 2.2018
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 04.10.2018
» Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA: Serial: 1002

» DASY5252.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan ( 7X7x7)/Cube 0:
Measurement grid: dx=5Smm, dy=5mm, dz=5mm

Reference Value = 109.0 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 29.0 W/kg

SAR(1 g) = 13.9 W/kg: SAR(10 g) = 6.14 W/kg

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

-5.00
-10.00
-15.00

-20.00

-25.00

0 dB =23.4 W/kg = 13.69 dBW/ke
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, Cosmons Schwelzerischer Katlbrierdienst
NS

Schmid & Partner % 7 \ z Service suisse d'étalonnage
Engineering AG 6 \ Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland U "%/ S Swiss Calibration Service

Accreditod by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

ciet  Motorola Solutions MY Certificate No: D3500V2-1008_Oct18

Oject D3500V2 - SN:1008

Calitwation procedure(s) QA CAL-22.v3
Calibration procedure for dipole validation kits between 3-6 GHz

Calibeation date: October 18, 2018

This calibration certificate documnents the traceability 10 national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainfies with confidence probability are given on the fallowing pages and are part of the certificate.
All calibeations have bean conducted in the closed laboratory facility, environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (MSTE crtical for calibeation)

CALIBRATION CERTIFICATE |

Primary Standards iD# Cal Dato (Cortificate No.) Scheduled Calibration

Power mater NRP SN: 104778 04-Apr-18 (No, 217-02672/02673) Apr-19

Power sensor NRP-261 SN: 103244 O4-Apr-18 (No. 217-02672) Apr-18

Power sensor NRP-Z91 SN: 103245 04-Apr-18 (No, 217-02673) Apr-19

Referance 20 dB Attenuator SN: 5058 (20%) D4-Apr-18 (No. 217-02662) Apr-19

Typo-N migsmatch combination SN: 5047.2 / 06327 04-Apr-18 (No. 217-02683) Apr-18

Rederance Probe EX3DV4 SN: 3503 30-Dec-17 (No. EX3-3503_Dec17) Dec-18

DAE4 SN: 601 04-Oct-18 (No. DAE4-801_Oct18) Oct-18

S dary Standards D# Check Date (in house) Schaduled Chack

Power meter EPM-442A SN: GBA7480704 07-0ct-15 (in house check Oct-18) In house chaclc: Oct-20

Power sensor HP 8481A SN: US37292783 07-Oct-15 (in house check Oct-18) In house chack: Oct-20

Power sensor HP 84814 SN: MY41082317 07-0ct-15 (in house check Oct-16) In house chack: Oct-20

RF generator RAS SMT-06 SN: 100972 15-Jun-15 (in house check Oct-18) In house check: Oct-20

Network Analyzer Agilent ES358A | SN: US41080477 31-Mar-14 (in house chack Oct-18) In house chack: Oct-19
Nama Function

Casvrated by: Manu Saitx Laboratory Technician

Approved by: Katja Pokovic Technical Manager

Issued: October 19, 2018

This calibration cerlificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of o, §  Schweizerischer Kalibrierdienat
Schmid & Partner % c Service suisse d'étalonnage
Engineering AG o Servizio svizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzeriand % ,ﬁ\‘.« S Swiss Calibration Service
Accredited by the Swiss Accreditalion Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Glossary:

TSL 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 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) |EC 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:

* 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.

» 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.

« 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%.

Centificate No: D3500V2-1008_Oct18 Page20f 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
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 20°C 379 2.91 mho/m
Measured Head TSL parameters (220+02)°C 38B0+6% 2,90 mho/m +6 %
Head TSL temperature change during test <05°C —ees eee
SAR result with Head TSL
SAR averaged over 1 cm”’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.45 Wikg
SAR for nominal Head TSL parameters normalized to 1W 64.6 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 244 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.4 W/kg = 19.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 513 3.31 mho/m
Measured Body TSL parameters (220+02)°C 50.1£6% 3.30 mho/m + 6 %
Body TSL temperature change during test <05°C ees e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 6.38 Wkg
SAR for nominal Body TSL parameters normalized to 1W 63.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 2.37 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 23.6 Wikg = 19.5 % (k=2)
Certificate No: D3500V2-1008_Oct18 Page30of 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformed to feed point 5320Q-472
Return Loss -252d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 545Q-19/0Q
Return Loss -26.6d8

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.135 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding fine s directly connected to the
second arm of the dipole. The antenna is therefore short-circulted 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 10 the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on September 06, 2005
Certificate No: D3500V2-1008_Oct18 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 17.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1008

Communication System: UID 0 - CW; Frequency: 3500 MHz

Medium parameters used: f = 3500 MHz; o = 2.9 S/m; & = 38; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
* Probe: EX3DV4 - SN3503; ConvF(7.8, 7.8, 7.8) @ 3500 MHz; Calibrated: 30.12.2017
« Sensor-Surface; 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 04.10.2018
* Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o DASYS5252.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm/Zoom Scan, dist=1.4mm
(8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 69.72 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 17.7 Wikg

SAR(1 g) = 6.45 W/kg; SAR(10 g) = 2.44 W/kg

Maximum value of SAR (measured) = 12.5 W/kg

9

500

1290

1000

2400

.00

0dB = 12.5 W/kg = 10.97 dBW/kg
Certificate No: D3500V2-1008_Oct18 PageSof8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 18.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1008

Communication System: UID 0 - CW; Frequency: 3500 MHz

Medium parameters used: f = 3500 MHz; ¢ = 3.3 S/m; & = 50.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
* Probe: EX3DV4 - SN3503; ConvF(7.43, 7.43, 7.43) @ 3500 MHz; Calibrated: 30.12.2017
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 04.10.2018
o Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial; 1002
« DASY5252,10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Body Tissue/Pin=100 mW, d=10mm/Zoom Scan , dist=1.4mm
(8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.67 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 17.7 W/kg

SAR(1 g) = 6.38 W/kg; SAR(10 g) = 2.37 W/kg

Maximum value of SAR (measured) = 12.6 W/kg

0 dB = 12.6 W/kg = 11.00 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S,
Schmid & Partner ENSC (VRN S Coreche it
Engineering AG b c Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland {"'v/..f’:‘:a-"? \. ‘,_.," S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilatoral Agreement for the recognition of calibration certificates
ciient  Motorola Solutions MY Certificate No: D5GHzV2-1026_0Oct18
|CAL|BRATION CERTIFICATE
———
Object D5GHzV2 - SN:1028
Calbration procadurs(s) QA CAL-22.v3

Calibration procedure for dipole validation kits between 3-6 GHz

Caitration date: October 18, 2018

mmmmmnm»mmnmmnmmamm.
mmwnmmmmmmmum\gmmnmdmm
ummmmmnmmm:mrwm.aﬁmm&nm.

Calbration Equipment used (M&TE critical for caiibration)

Primary Standards iD# Cal Date (Cortificate No.) Schedulod Calibration
Powar meter NRP SN: 104778 04-Apr-18 (No. 217-02672/02673) Apr-18
Power sansor NAP-291 SN: 109244 04-Apr-18 (No. 217-02672) Ape-19
Power sansor NAP-291 SN: 103245 O4-Ape-18 (No. 217.02673) Apr-18
Rederence 20 dB Attenuator SN: 5058 (20k) D4-Apr-18 (No. 217-02682) Apr-18
Typo-N mismatch combination SN: 5047.2 / 08327 04-Apr-18 (No. 217-02683) Apr-19
Raference Probe EX30V4 SN: 3508 30-Dec-17 {No. EX3-3503_Dec17) Dec-18
DAE2 SN: 601 04-Oct-18 (No. DAE4-601_Oct18) Oct-19
Secondary Standards 1D # Check Date (in house) Scheduled Check
Power meter EPM-442A SN: GB37480704 07-0ct-15 (in house check Oct-18) In house check: Oct-20
Power sensor HP 8481A SN: US37282783 07-0ct-15 (In house chock Oct-18) In house check: Oct-20
Power sensor HP B481A SN MY41092317 07-Oct-15 (in house check Oct-18) In house check: Oct-20
RAF generator RAS SMT-06 SN: 100872 15-Jun-15 {in house check Oct-18) In house chock: Oot-20
Network Analyzer Agilent EBIS8A | SN; US41080477 31-Mar-14 (in house check Oct-18) In house check: Oct-19
Name Function
Calbrated by: Mans Seitz Laboratory Technician
Issued: October 18, 2018
mmmwmumwmummwamw.
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Calibration Laboratory of S, g Schweizerischer Kalibrierdienst
Schmid & Partner N7 ‘o Cs: Service sulsse détalonnage
Engineering AG T N Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand Y /.ﬁ\*‘? S A S swiss Calibration Service
Accradied by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service (s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL 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 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 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:

* 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.

* 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.

« 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 V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy=4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)

5000 MHz + 1 MHz
5250 MHz + 1 MHz
5500 MHz + 1 MHz
Fracquanoy 5600 MHz + 1 MHz
5750 MHz + 1 MHz
5800 MHz = 1 MHz

Head TSL parameters at 5000 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 36.2 4.45 mho/m
Measured Head TSL parametors (22.0+0.2)°C 36.0£6% 4.28 mho/m = 6 %
Head TSL temperature change during test <05°C e -

SAR result with Head TSL at 5000 MHz

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

SAR measured 100 mW input power 7.34 Wikg

SAR for nominal Head TSL parameters normalized to 1W 73.3 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 214 Wikg

SAR for nominal Head TSL parameters normalized to 1W 21.3 Wikg = 19.5 % (k=2)
Certificate No: DSGHzV2-1026_0ct18 Page 3 of 18
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Head TSL parameters at 5250 MHz

Report ID: P21328-EME-00005/27490-EME-00001

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 359 4.71 mho/m

Measured Head TSL parameters (220+02)*C 57+6% 4.54 mho/m +6 %

Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5250 MHz

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

SAR measured 100 mW input power 8.12 W/kg

SAR for nominal Head TSL parameters normalized to 1W 81.0 W/ kg = 19.9 % (k=2)

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

SAR measured 100 mW input power 233 Whg

SAR for nominal Head TSL parameters normalized to 1W 23.2 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 356 4.968 mho/m

Measured Head TSL parameters (220202)°C 353+x6% 4.79 mho/m £ 6 %

Head TSL temperature change during test <05°C - e
SAR result with Head TSL at 5500 MHz

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

SAR measured 100 mW input power 8.50 Wikg

SAR for nominal Head TSL parameters normalized to 1W 84.7 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 242 Whg

SAR for nominal Head TSL parameters normalized to 1W 24.1 Wikg = 19.5 % (k=2)
Centificate No: DSGHzV2-1026_0Oct18 Page 4 of 19
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters (220+02)°C 35226% 4.80 mho/m =6 %
Head TSL temperature change during test <05°C — —

SAR result with Head TSL at 5600 MHz

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

SAR measured 100 mW input power 8.62 W/kg

SAR for nominal Head TSL parameters nomalized to 1W 85.9 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 247 Wikg

SAR for nominal Head TSL parameters normalized 1o 1W 24.6 Wikg = 19.5 % (k=2)
Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.4 5.22 mho/m
Measured Head TSL parameters (22.0202)°C 350+6% | 5.05mho/im=6%
Head TSL temperature change during test <05°C == i~

SAR result with Head TSL at 5750 MHz

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

SAR measured 100 mW input power B8.23 Wikg

SAR for nominal Head TSL parameters normalized to 1W B82.0 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.35 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.4 Wikg = 19.5 % (k=2)
Certificate No: D5GHzV2-1026_Oct18 Page 5 of 19
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Head TSL parameters at 5800 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 353 5.27 mho/m

Measured Head TSL parameters (220+02)°C 349:6% 511 mho/m £6 %

Head TSL temperature change during test <05"C e aee
SAR result with Head TSL at 5800 MHz

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

SAR measured 100 mW input power 8.20 Wikg

SAR for nominal Head TSL parameters normalkized to 1W 81.7 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.34 Whkg

SAR for nominal Head TSL parameters normalized 1o 1W 23.3 W/kg = 19.5 % (k=2)
Certificate No: D5GHzV2-1026_Oct18 Page 6 of 19
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Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27

Body TSL parameters at 5000 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 493 5.07 mho/m

Measured Body TSL parameters (220+02)°C 47626% 5.12 mho/m + 6 %

Body TSL temperature change during test <05°C .- e
SAR result with Body TSL at 5000 MHz

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

SAR measured 100 mW input power 7.10 Wikg

SAR for nominal Body TSL parameters normalized to 1W 70.5 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.01 Wikg

SAR for nominal Body TSL parameters normalized to 1W 19.9 Wikg = 19.5 % (k=2)
Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 489 5.36 mho/m

Measured Body TSL parameters (220+02)°C 472:6% 5.45 mho/m =6 %

Body TSL temperature change during test <05°C s e
SAR result with Body TSL at 5250 MHz

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

SAR measured 100 mW input power 7.50 Wikg

SAR for nominal Body TSL parameters normalized to 1W 74.5 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.08 Wikg

SAR for nominal Body TSL parameters normalized to 1W 20.7 W/kg = 19.5 % (k=2)
Certificate No: D5GHzV2-1026_0Oct18 Page 7 of 19
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Body TSL parameters at 5500 MHz
The following parameters and caiculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 486 5.65 mho/m
Measured Body TSL parameters (220x02)°C 467 +6% 5.79 mho/m = 6 %
Body TSL temperature change during test <05°“C — -
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.81 Wikg
SAR for nominal Body TSL parameters normalized to 1W 77.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL congdition
SAR measured 100 mW input power 2.17 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.5 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 485 5.77 mho/m
Measured Body TSL parameters (2202£02)°C 46526% 5.92 mho/m + 6 %
mmwmmdmm <05°C —e- e

SAR result with Body TSL at 5600 MHz

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

SAR measured 100 mW input power 7.83 Wikg

SAR for nominal Body TSL parameters normalized to 1W 77.7 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 219 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.7 Wikg £ 19.5 % (k=2)
Certificate No: D5GH2zV2-1026_0ct18 Page Bof 19
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Body TSL parameters at 5750 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 20°C 483 5.94 mho/m

Measured Body TSL parameters (220+02)°C 463:+6% 6.13 mho/m = 6 %

Body TSL temperature change during test <05°C —— -
SAR result with Body TSL at 5750 MHz

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

SAR measured 100 mW input power 7.59 Wiy

SAR for nominal Body TSL parameters normalized to 1W 75.4 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 211 Whkg

SAR for nominal Body TSL parameters normalized 1o 1W 20.9 W/kg = 19.5 % (k=2)
Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 482 6.00 mho/m

Measured Body TSL parameters (220+02)°C 46226% 6.20 mho/m £+ 6 %

Body TSL temperature change during test <05°C e -
SAR result with Body TSL at 5800 MHz

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

SAR measured 100 mW input power 7.57 Wikg

SAR for nominal Body TSL parameters normalized to 1W 75.2 Wikg % 19.9 % (k=2)

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

SAR measured 100 mW input power 2.10 Wig

SAR for nominal Body TSL parameters normalized 1o 1W 20.8 W/kg = 19,5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5000 MHz

Report ID: P21328-EME-00005/27490-EME-00001

Impedance, transformed o feed point 504Q+108jQ

Returmn Loss -19.4d8
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed 1o feed point 4890Q-350

Return Loss -28.6dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed 1o feed point 4840-24iQ

Retum Loss -30.7 dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 542Q+1.7iQ

Return Loss -27.3dB
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 526Q+30jQ

Return Loss -282d8
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 521Q+12jQ

Retum Loss -32.4d8
Antenna Parameters with Body TSL at 5000 MHz

Impedance, transformed to feed point 4940-96jQ

Return Loss -20.3dB
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to fead point 481 0-08[Q

Return Loss -334dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 4930Q-051Q

Return Loss -414d8
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 546Q+32jQ
HAetumn Loss -255d8

Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 53.10Q+42)0
Return Loss -25.9d8

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transtormed to feed point 53.10Q+28jQ
Retum Loss -27.7d8

General Antenna Parameters and Design

| Erectrical Delay (one direction) | 1.204 ns )

After long term use with 100W mmm.mammdm%mlMmeemm

ThodupolebMdWmlmmm.MWmdhmm&ammbm
eecondamolttndipob.mm&mm—dwmw.mmdlmm.mnuuum
mmwmwomsnmwmmmwmnmmmmmm
'Muuumm\s'mmmmwmﬂwmmwmm.mmmldpobWbsﬂl
according to the Standard,

Nooxmowclorcemmbeapptbdbhdpobm because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manutactured on February 05, 2004
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DASYS5 Validation Report for Head TSL
Date: 17.10.2018

Test Laboratory: The name of your organization
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1026

Communication System: UID 0 - CW; Frequency: 5000 MHz, Frequency: 5250 MHz,
Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5000 MHz; 6 = 4.28 S/m; &, = 36; p = 1000 kg/m’,

Medium parameters used: f = 5250 MHz; o = 4.54 S/m; ¢, = 35.7; p = 1000 kg/m® ,

Medium parameters used: f = 5500 MHz; 6 = 4.79 S/m; &, = 35.3; p = 1000 kg/m®,

Medium parameters used: f = 5600 MHz; o = 4.9 S/m; £, = 35.2; p = 1000 kg/m’ ,

Medium parameters used: f = 5750 MHz; o = 5.05 S/m; g, = 35; p = 1000 kg/m’ ,

Medium parameters used: f = 5800 MHz; 0 = 5.11 S/m; g, = 34.9; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(6.5, 6.5, 6.5) @ 5000 MHz,
ConvF(5.51,5.51,5.51) @ 5250 MHz, ConvF(5.2, 5.2, 5.2) @ 5500 MHz,
ConvF(5.05, 5.05, 5.05) @ 5600 MHz, ConvF(4.98, 4.98, 4.98) @ 5750 MHz,
ConvF(4.96, 4.96, 4.96) @ 5800 MHz; Calibrated: 30.12.2017

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

¢  Electronics: DAE4 Sn601; Calibrated: 04.10.2018

¢ Phantom: Flat Phantom 5.0 (front); Type: QD 000 PS0 AA: Serial: 1001
e DASY52 52.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5000 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 71.36 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 25.2 W/kg

SAR(1 g) = 7.34 W/kg: SAR(10 g) = 2.14 W/kg

Maximum value of SAR (measured) = 16.8 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 75.56 V/im; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 28.1 Wikg

SAR(1 g) =8.12 W/kg; SAR(10 g) = 2.33 Wikg

Maximum value of SAR (measured) = 19.0 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 74,99 V/m; Power Drift =0.03 dB

Peak SAR (extrapolated) = 33.0 W/kg

SAR(1 g) = 8.5 W/kg; SAR(10 g) = 2.42 W/kg

Maximum value of SAR (measured) = 20.7 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 75.95 V/m; Power Drift = 0,07 dB

Peak SAR (extrapolated) = 32.6 W/kg

SAR(1 g) = 8.62 W/kg; SAR(10 g) = 2.47 W/kg

Maximum value of SAR (measured) = 20.8 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 73,91 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 31.6 W/kg

SAR(1 g) = 8.23 W/kg; SAR(10 g) = 2.35 W/kg

Maximum value of SAR (measured) = 19,9 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 73.58 V/m; Power Drift = 0,09 dB

Peak SAR (extrapolated) = 31.9 Wikg

SAR(1 g) = 8.2 W/kg; SAR(10 g) = 2.34 W/kg
Maximum value of SAR (measured) = 19.9 W/kg

-6.00
-12.00
-18.00

-24.00

-30.00

0dB = 19.9 W/kg = 12.99 dBW/kg
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Impedance Measurement Plot for Head TSL (5000, 5250, 5500GHz)
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Impedance Measurement Plot for Head TSL (5600, 5750, 5800GHz)
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DASYS5 Validation Report for Body TSL

Date: 18.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGH2zV2; Serial: DSGHzV2 - SN:1026

Communication System: UID 0 - CW; Frequency: 5000 MHz, Frequency: 5250 MHz,
Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5000 MHz: & = 5.12 S/m; ¢, = 47.6; p = 1000 kg/m’ ,

Medium parameters used: f = 5250 MHz; o = 5.45 S/m; & = 47.2; p = 1000 kg/m’ ,

Medium parameters used: { = 5500 MHz; o = 5.79 S/m; & = 46.7; p = 1000 kg/m’ ,

Medium parameters used: f = 5600 MHz; o = 5.92 S/m; ¢, = 46.5; p = 1000 kg/m’ ,

Medium parameters used: f = 5750 MHz; 0 = 6.13 S/m; & = 46.3; p = 1000 kg/m’ ,

Medium parameters used: f = 5800 MHz; ¢ = 6.2 S/m; &, = 46.2; p = 1000 kg/m"

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.7, 5.7, 5.7) @ 5000 MHz,
ConvF(5.26, 5.26, 5.26) @ 5250 MHz, ConvF(4.7, 4.7, 4.7) @ 5500 MHz,
ConvF(4.65, 4.65, 4.65) @ 5600 MHz, ConvF(4.57, 4.57, 4.57) @ 5750 MHz,
ConvF(4.53, 4.53, 4.53) @ 5800 MHz; Calibrated: 30.12.2017

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

¢  Electronics: DAE4 Sn601; Calibrated: 04.10.2018

¢ Phantom: Flat Phantom 5.0 (back); Type: QD 000 PS0 AA; Serial: 1002
e DASYS52 52.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5000MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 67.65 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 25.6 W/kg

SAR(1 g) = 7.1 W/kg; SAR(10 g) = 2.01 W/kg

Maximum value of SAR {measured) = 15.6 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 68.08 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 28.9 W/kg

SAR(1 g) = 7.5 W/kg: SAR(10 g) = 2.09 W/kg

Maximum value of SAR (measured) = 17.2 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 68.64 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 32.1 W/kg

SAR(1 g) = 7.81 W/kg; SAR(10 g) = 2.17 W/kg

Maximum value of SAR (measured) = 18.3 W/kg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 68,12 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 32.9 W/kg

SAR(1 g) = 7.83 W/kg; SAR(10 g) =2.19 W/kg

Maximum value of SAR (measured) = 18.6 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 66,92 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 32.3 W/kg

SAR(1 g) = 7.59 W/kg; SAR(10 g) = 2.11 W/kg

Maximum value of SAR (measured) = 18.2 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 66.85 V/im; Power Dnift = -0.07 dB

Peak SAR (extrapolated) = 33.0 Wikg

SAR(1 g) = 7.57 W/kg; SAR(10 g) = 2.1 W/kg

Maximum value of SAR (measured) = 18.2 Wikg

-6.00

-12.00
-18.00
-24.00
-30.00
0dB =156 W/kg = 11.93 dBW/kg
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Impedance Measurement Plot for Body TSL (5000, 5250, 5500GHz)
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Impedance Measurement Plot for Body TSL (5600, 5750, 5800GHz)

Report ID: P21328-EME-00005/27490-EME-00001
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