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Object D750V3 - SN:1142

Calibration procedure(s) QA CAL-05v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calibeation date: November 20, 2019

This calibration certificate documents the traceability to national standards, which reglize the physical units of measuraments (SI).
The measurements and the uncenainties with confidance probablity are given on the foflowing pages and are pan of the certificate

Al caibraticns have been conductad In the closed kaboratory facility: environment temperature (22 + 3)°C and humidity < 70%,

Primary Standards D ¥ Cal Date (Certificate No.) Scheduled Calibration

Power mater NRP SN: 104778 03-Apr-19 (No. 217-02892/02693) Ape-20

Power sensor NRP-Z81 SN: 103244 03-Apr-19 (No. 217-02892) Apr20

Powar sensor NRP-Z91 SN; 103245 03-Ape-19 (No. 217-02893) Apr-20

Reference 20 dB Attenustor SN: 5058 (20k) 04-Ape-19 (No. 217-02894) Apr-20

Type-N mismaich combination SN: 5047.2 / 06327 04-Ape-18 (No. 217-02895) Apr-20

Reference Proba EX3DV4 SN: 7340 28-May-16 (No. EX3-7349_May13) May-20

DAE4A SN; 601 30-Apr-18 (No. DAE4-801_Age19) Apr-20

Secondary Standards D ¢ Check Date (in house) Schedued Chack

Powor motor E44158 SN GB39512475 30-Oct-14 (in house chack Fob-19) In house check: Oct-20

Power sensor HP B481A SN: US37292783 07-0ct-15 (in house chack Oct-18) In house check: Oot-20

Power sensor HP 8481A SN: MY41002317 07-0Oct-15 {in house check Oct-18) In housa check: Oct-20

RF generator &S SMT-06 SN: 100872 15-Jun-15 (in house check Oct-18) In house chack: Oct-20

Network Analyzer Agilent ES3584 | SN: US41080477 31-Mar-14 {in house check Oct-19) In house chack: Oct-20
Name Function Signature

Calibeated by: Jeton Kastrati Laboratory Technician qﬁih/

Approved by Katjs Pokovic ‘Techrical Managsr /g

Issuad: November 21, 2019

This calibration cedificate shall not be reproduced except In full without witten approvad of the laboratocy.
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Calibration Laboratory of Schweizerischer Kalibriordienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand Swiss Calibration Service
Accradited by the Swiss Accroditation Servica (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration 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

¢) 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%.
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Measurement Conditions
DASY systern configuration, as far as not given on page 1.
DASY Version DASYS V52.10.3
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 119 0.89 mho/m
Measured Head TSL parameters (220+02)°C 421 6% 0.88 mho/m + 8 %
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 211 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 8.52 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.38 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 5.56 Wikg = 16.5 % (k=2)
Body TSL parameters
The following paramsters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 0.96 mho/m
Measured Body TSL parameters (220:02)°C 552+6% 0.96 mhao/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 2.19 Wkg
SAR for nominal Body TSL parameters normalized to 1W 8.75 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.45 Wikg
SAR for nominal Body TSL parameters normalized to 1W 5.80 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 503Q-50jQ
Return Loss -26.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 503Q-49jQ
Return Loss -26.2dB

General Antenna Parameters and Design

[ Etectrical Delay (one dirsction) | 1034 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
second arm of the dipole. The antenna is therefore short-circutted 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 alfected 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

| Manutactured by SPEAG 1
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DASYS5 Validation Report for Head TSL

Date: 20.11.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1142

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

Medium parameters used: f = 750 MHz; 6 = 0.88 S/m; &, =42.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07) @ 750 MHz: Calibrated: 29.05.2019
» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2019
« Phantom: Flat Phantom 4.9 (front); Type: QD DOL P49 AA; Serial: 1001

= DASYS5252.10.3(1513); SEMCAD X 14.6.13(7474)

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 = 59.70 V/m; Power Drift = -0.02 dB

Pcak SAR (extrapolated) = 3.18 W/kg

SAR(1 g) = 2.11 W/kg; SAR(10 g) = 1.38 W/kg

Smallest distance from peaks to all points 3 dB below = 16.5 mm

Ratio of SAR at M2 to SAR at M1 = 66.3%

Maximum value of SAR (measured) = 2.81 W/kg

0dB =281 W/kg = 4,49 dBW/kg
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Impedance Measurement Plot for Head TSL

Eile View Channel Sweep Calbration Jrace Scale Maker System Window Help
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DASY5 Validation Report for Body TSL

Date: 20.11.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1142

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

Medium parameters used: f = 750 MHz; 6 = 0.96 S/m; &, = 55.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
= Probe: EX3DV4 - SN7349; ConvF(10.4, 10.4, 10.4) @ 750 MHz: Calibrated: 29.05.2019
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 30.04,2019
» Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005
* DASY5252.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 59.04 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3,30 Wikg

SAR(1 g) = 2.19 W/kg; SAR(10 g) = 1.45 W/kg

Smallest distance from peaks to all points 3 dB below = 17.5 mm

Ratio of SAR at M2 to SAR at M1 = 66.5%

Maximum value of SAR (measured) = 2.92 W/kg

-10.00

0dB =292 Wikg = 4.65 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, () S Schwsizerischer Kallbriordienst
Schmid & Partner ] G Servics suisse diétatonnage

E ineering AG % Servizio svizzero di taratura
mmngnmca,mnms-wm ‘:4,,,”//,-:\‘:\\? QY S suiss Calibeation Service
Accredited by the Swiss Accreditation Senvice [SAS) Accreditation No.: SCS 0108

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

cient  Motorola Solutions MY Certificate No: DSGHZV2-1027_Jan20

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

CALIBRATION CERTIFICATE

Object D5GHzV2 - SN:1027

Callbration procedure(s) QA CAL-22.v4
Calibration Procedure for SAR Validation Sources between 3-6 GHz

Calibeation date: January 31, 2020

This calbration certilicate documents the traceability to national standards, which realize the physical units of measurements (S1).
Thomeasuremmtsandlh‘mcanalmeewlhomfdowaprobeumymg‘unmmbﬂmngmamampmalmaﬂim.
AlalbnﬁorsMvabemomdnm.divmmmmyhchmmmmmamm(zzsa)tardhwnMW< T0%.

Calibeation Equipment usad (M&TE crilical for calibration)

Primary Standards 10 # Cal Date (Cenificate No.) Scheduled Cailbration

Power meter NAP SN 104778 03-Apr-19 (No. 217-02892/02893) Apr-20

Powsr sensor NRP-291 SN: 103244 0G-Ape-19 (No. 217-02892) Apr-20

Powar sensor NRP-Z91 SN: 103245 0G-Ape-10 (No. 217-02863) Apr-20

Referance 20 4B Attenuator SN: 5058 (20k) 04-Ape-18 {No, 217-02894) Ape-20

Type-N mismaich combination SN: 5047.2 / 06327 04-Apr-19 {No. 217-02835) Ape-20

Feference Probe EX3DV4 SN: 3503 31-Dac-19 (Ne. EX3-3803_Dec19) Dec-20

DAE4 SN 801 27-Dac-19 (No. DAE4-801_Dec1d) Dec-20

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

Power meter E44108 SN: GB38512475 30-0¢t-14 (in house check Feb-19) In house check: Oct-20

Power sensor HP B4B1A SN: US372927683 07-0ct-15 (in house chack Oct-18) In house check: Oct-20

Power sensor HP B461A SN: MY41002317 07-Oct-15 {in housa chack Oct-18) In house check: Qat-20

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

Network Analyzer Agilent EB258A | SN: US41080477 31-Mar-14 (in house check Oct-19) In house chack: Oct-20
Name Function Signature

Calibrated by: Michasl Weber Laboratery Techrician ’m/—

Approved by: Katja Pokovc Tachnical Manager %@

Issued: February 4, 2020

mwmmmnemuwmwmwhmummmmmldmumm.
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Calibration Laboratory of A i Selivsbisieiver Kaliteomadat
Schmid & Partner — z £y 5 g Service suisse d'étalonnage
Engineering AG = " Servizio swizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzartand T %/ S Swiss Calibeation Service
Accrediled by the Swiss Acoreditation 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

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

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, “Procedure to 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 Retum 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 Retum 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: DSGHzV2-1027_Jan20 Page 2 of 18
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Report ID: P21328-EME-00005/27490-EME-00001

Measurement Conditions
DASY system configuration, as far as not on page 1.
DASY Version DASY5 V52,10.3
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5000 MHz = 1 MHz
5250 MHz = 1 MHz
Frequency 5500 MHz £ 1 MHz
5600 MHz £ 1 MHz
5750 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 parameters {220+02)°C 3B5626% 429 mho/m + 6 %
Head TSL temperature change during test <05°C aae e

SAR result with Head TSL at 5000 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.43 Wikg
SAR for nominal Head TSL parameters normalized to 1W 74.0 W/kg +19.9 % (k=2)
BMWchm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 218 Wikg
SAR for nominal Head TSL parameters normalized to 1W 21.4 Wikg £19.5 % (k=2)

Certificate No: D5GHzV2-1027_Jan20 Page 3 of 16
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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 35.3+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 8.10 Wkg
SAR for nominal Head TSL parameters nommalized to 1W 80.6 W/kg = 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 100 mW input power 231 Wikg
SAR for nominal Head TSL parameters rormalized to 1W 23.0 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 4,96 mho/m
Measured Head TSL parameters (220=02)°C 349+6% 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 B.37 Wikg
SAR for nominal Head TSL parameters normalized to 1W 83.3 W/kg = 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 23.3 Wikg = 19.5 % (k=2)
Certificate No: DSGHzV2-1027_Jan20 Page 4 of 16
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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 348+8% 4.89 mho/m £ 6 %
Head TSL temperature change during test <05°C e e

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 8.41 W/kg

SAR for nominal Head TSL parameters normalized to 1W 83.6 W/kg = 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition

SAR measured 100 mW input power 2.39 Wkg

SAR for nominal Head TSL parameters normaiized to 1W 23.7 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 354 5.22 mho/m

Measured Head TSL parameters (22.0+02)°C ME+£6% 5.05 mho/m =6 %

Head TSL temperature change during test <05°C - aae
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 8.02 Wikg

SAR for nominal Head TSL parameters normalized to 1W 79.7 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.27 Whg

SAR for nominal Head TSL parameters normalized to 1W 22.6 Wikg = 19.5 % (k=2)
Certificate No: D5SGHzV2-1027_Jan20 Page 5 of 16
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Body TSL parameters at 5000 MHz

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

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 49.3 5.07 mha/m

Measured Body TSL parameters {22.0+0.2)°C 476 +6% 5.16 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 7.05 Wikg

SAR for nominal Body TSL parameters normalized to TW 70.0 W/kg = 19.9 % (k=2)

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

SAR measured 100 mW input power 1.98 W/kg

SAR for nominal Body TSL parameters normalized to 1W 19.6 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 48.9 5,356 mho/m

Measured Body TSL parameters (220+02)°C 47126% 5.49 mho/m £ 6 %

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

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

SAR measured 100 mW input power 7.55 Wikg

SAR for nominal Body TSL parameters normalized to 1W 75.0 W/kg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.10 Wikg

SAR for nominal Body TSL parameters normalized to 1TW 20.8 W/kg = 19.5 % (k=2)
Certificate No: DSGHzV2-1027_Jan20 Page&of 16
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Body TSL parameters at 5500 MHz

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

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 486 5.65 mha/m
Measured Body TSL parameters {(22.0+0.2)°C 466:6% 5.83 mho/m £ 6 %
Body TSL temperature change during test <05°C —— e
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 7.96 Wikg
SAR for nominal Body TSL parameters normalized to 1TW 79,0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.19 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

21.7 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 (22.0+0.2)°C 465=6% 5.97 mho/m = 8 %
Body TSL temperature change during test <05°C — -
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 7.87 Wikg

SAR for nominal Body TSL parameters normalized to 1W 78.1 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm?® (10 g) of Body TSL condition

SAR measured 100 mW input power 2.17 Wikg

SAR for nominal Body TSL parameters normalized to TW 21,5 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5750 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 48.3 5.94 mho/m

Measured Body TSL parameters (22.0+£0.2)°C 46.2+6% 6.17 mho/m £ 6 %

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

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

SAR measured 100 mW input power 7.52 Wikg

SAR for nominal Body TSL parameters normalized to 1W 74.7 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 210 W/kg

SAR for nominal Body TSL parameters normalized to 1W 20.8 W/kg + 19.5 % (k=2)
Certificate No: DSGH2V2-1027_Jan20 Page 8 of 16
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5000 MHz

Impedance, transformed to feed point 434Q-99iQ

Return Loss -20.0dB
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 4860Q-13Q

Return Loss -37.3dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 478Q+13jQ

Return Loss -31.7dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 53.7Q+42Q

Return Loss -25.4dB
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 53.70Q+68jQ

Retumn Loss -225dB
Antenna Parameters with Body TSL at 5000 MHz

Impedance, transformed to feed point 4860 -9.0[2

Return Loss -20.7 dB
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 4890+ 09jQ

Retum Loss -36.9dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 474Q +38jQ

Return Loss -26.6dB
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 53.80Q+6.3jQ
Return Loss -23.1dB

Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 556Q+7.9iQ
Return Loss -20.8dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.191 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
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
*Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

feedpoint may be damaged.
Additional EUT Data

Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL

Date: 31.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: D5GHzV2; Serial: DSGHzV2 - SN:1027

Communication System: UID 0 - CW; Frequency: 5000 MHz, Frequency: 5250 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5750 MHz

Medium parameters used: f = 5000 MHz; o = 4.29 S/m; & = 35.6; p = 1000 kg/m®

Medium parameters used: f = 5250 MHz; o = 4.54 S/m; & = 35.3; p = 1000 kg/m*,

Medium parameters used: f = 5500 MHz; o = 4.79 S/m; & = 34.9; p = 1000 kg/m*

Medium parameters used: f = 5600 MHz; o = 4.89 S/m; & = 34.8; p = 1000 kg/m’ ,

Medium parameters used: f = 5750 MHz; o = 5.05 S/m; & = 34.6; p = 1000 kg/m*

Phantoin section: Flat Section

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

DASYS52 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(6.23, 6.23, 6.23) @ 5000 MHz, ConvF(5.5, 5.5, 5.5) @ 5250
MHz, ConvF(5.25, 5.25, 5.25) @ 5500 MHz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz, ConvF(5.08, 5.08,
5.08) @ 5750 MHz; Calibrated: 31.12.2019

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

o Electronics: DAE4 Sn601; Calibrated: 27.12.2019

« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o DASYS5252.10.3(1513); SEMCAD X 14.6.13(7474)

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 = 73.01 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 24.6 Wikg

SAR(1 g) = 7.43 W/kg; SAR(10 g) = 2.16 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 =72%

Maximum value of SAR (measured) = 16.4 W/kg

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

Reference Value = 75.14 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 28.0 W/kg

SAR(1 g) = 8.1 W/kg; SAR(10 g) = 2.31 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 70.9%

Maximum value of SAR (measured) = 18.3 W/kg
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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 = 75.87 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 32.4 W/kg

SAR(1 g) = 8.37 W/kg; SAR(10 g) = 2.35 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M| = 67.2%

Maximum value of SAR (measured) = 20.1 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mecasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 74.95 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 31.2 Wikg

SAR(1 g) = 8.41 W/kg; SAR(10 g) = 2.39 W/kg

Smallest distance from peaks to all points 3 dB below = 7.5 mm

Ratio of SAR at M2 to SAR at M1 = 68.2%

Maximum value of SAR (measured) = 19.9 W/kg

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

Reference Value = 72.21 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 31.3 W/kg

SAR(1 g) = 8.02 W/kg; SAR(10 g) = 2.27 W/kg

Smallest distance from peaks to all points 3 dB below = 7.5 mm

Ratio of SAR at M2 to SAR at M1 = 66.7%

Maximum value of SAR (measured) = 19.1 W/kg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB = 20.1 W/kg = 13.03 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 31.01.2020

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: D5GHzV2; Serial: DSGHzV2 - SN:1027

Communication System: UID 0 - CW; Frequency: 5000 MHz, Frequency: 5250 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5750 MHz

Medium parameters used: f = 5000 MHz; ¢ = 5.16 S/m; & = 47.6; p = 1000 kg/m* ,

Medium parameters used: f = 5250 MHz; 6 = 5.49 S/m; & = 47.1; p = 1000 kg/m’ ,

Medium parameters used: f = 5500 MHz; o = 5.83 S/m; & = 46.6; p = 1000 kg/m’ ,

Medium parameters used: f = 5600 MHz; ¢ = 5.97 S/m; & = 46.5; p = 1000 kg/m® ,

Medium parameters used: f = 5750 MHz; 6 = 6.17 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(5.93, 5.93, 5.93) @ 5000 MHz, ConvF(5.26, 5.26, 5.26) @ 5250
MHz, ConvF(4.84, 4.84, 4.84) @ 5500 MHz, ConvF(4.79, 4.79, 4.79) @ 5600 MHz, ConvF(4.66,
4.66, 4.66) @ 5750 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 P50 AA; Serial: 1002
« DASY5252.10.3(1513); SEMCAD X 14.6.13(7474)

Dipole Calibration for Body 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 = 66.77 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 26.0 W/kg

SAR(1 g) =7.05 W/kg; SAR(10 g) = 1.98 W/kg

Smallest distance from peaks to all points 3 dB below = 6.8 mm

Ratio of SAR at M2 to SAR at M1 = 68.5%

Maximum value of SAR (measured) = 15.9 W/kg

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

Reference Value = 68.19 V/m; Power Drift = -0,02 dB

Peak SAR (extrapolated) = 29.4 W/kg

SAR(1 g) = 7.55 W/kg; SAR(10 g) = 2.1 W/kg

Smallest distance from peaks to all points 3 dB below = 6.8 mm

Ratio of SAR at M2 to SAR at M1 = 66.6%

Maximum value of SAR (measured) = 17.4 W/kg
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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 = 68.94 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 33.5 W/kg

SAR(1 g) = 7.96 W/kg; SAR(10 g) = 2.19 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 64.3%

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

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 = 67.71 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 34.2 W/kg

SAR(1 g) =7.87 W/kg; SAR(10 g) = 2.17 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 63.2%

Maximum value of SAR (measured) = 19.0 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=1.4mm

Reference Value = 66.38 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 33.8 Wikg

SAR(1 g) = 7.52 W/kg; SAR(10 g) = 2.10 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 =61.8%

Maximum value of SAR (measured) = 18.2 W/kg

-10.00
-15.00

-20.00

-25.00

0dB = 19.0 Wikg = 12.79 dBW/kg
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Impedance Measurement Plot for Body TSL

aemgmmwmnswewwmm

Chiswg= 20

S GO00D0 GHx

"

3 540 pF

5 250000 5Kz
28.761 pH

*3 5.500000 GHz

108 17 pH

4 5 500000 GHz

178 28pH

$ 5750000 GHx

21T 31 pH

SEnn
S9110
4943 0
S48 73 m0
74210
37727 8
S3 a0
62728 0
555520
785120

Chi: Start 500000 GHe Step 600000 GHz
Begp—
oor N i S 00000 GHz | 20,738 46
Sm o T e "l :‘-u ’)(.M’\ J‘A
b3 5 300000 GM= | 2656148
jo.00 s 3 2T WPl o
-5.00 5 2 2oeads
1000
115,00
20 (0 _— -
- - o "= - -
A \'\d—”_“ Jer— P s e 4 F\J,f’
25 00 - ~ =7
5000 Y 4 S =
AN P
25 .00 S\ -
L2000 |LChidva= |20 LW
Ch1: Stwt 5.00000 GH:  ~—— = Step ©.00000 GH2
Swws CH1 Bl ]C'1Pat Avg=20 Delay LCL
Certificate No: D5GHzV2-1027_Jan20 Page 16 of 16

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

Page 24 of 60



FCC ID: AZ489FT7134

Calibration Laboratory of S,

2 1 — Schweizerischer Kalibrierdienst
Schmid & Partner NN 2 Service sulsse d'étalonnage
Engineering AG % Servizio svizzoro di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % TN ‘\. %/ S Swise Calibration Service

WWNMMMMM)
mmwwmumuumuuu
Mmmt«nmomumm

ciient  Motorola Solutions MY

Accreditation No.: SCS 0108

Cartificate No: D3500V2-1015_Feb19

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

CALIBRATION CERTIFICATE
Object D3500V2 - SN:1015
Calibration procedure(s) QA CAL-22.v4

February 19, 2019

CalbraﬁoaneednlorSAﬂVdidaﬂonSoumesbﬂweena-cGHz

cnmmmmmmuwm;

Mmmmmmmmmwmwmwm:mmwm T0%.

Primary Standards D # Cal Date (Centficate No ) Scheduled Calibeation

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

Power sensor NAP-291 SN: 103244 04-Apr-18 (No. 21702672) Apr19

Power sensar NRP-291 SN: 103245 04-Apr-18 (No. 217-02673) Ape-19

Reference 20 B Atenuator SN: 5058 (20k) D&M’-'Bah.ﬂ?'m‘) Apr-18

Type-N mismatch combination SN: 5047.2/ 06327 O4-Apr-18 (No. 217-02883) Apr-19

Roferance Probe EX3DV4 SN: 3509 31-Dec-18 (No. W_DCCIB) Dec-19

DAE4 SN: 601 04-O01-18 (No. DAE4-601_Oct18) Oct-18

Secondary Standards D Check Date (in house) Scheduled Check

Power meter E44108 SN: GB41253874 W-‘ls(hm.mm‘m In house check: Jun-20

Power sensor HP 8481A SN: US372ee7aa 07-Oct-15 (in house chock Oct-18) In house check: Oct-20

Powar sansor HP 8481A SN: MY41092317 07-0ct-15 (hmmoa-w) In house check: Oct-20

RF generator RAS SMT-08 SN: 100872 vm:smmmoa-m In house check: Oct-20

wmwm SN; US41080477 mw-ummmo::na) In house check: Oct-19
Name Funcbon Signaturo

Calbrated by: Michsel Weber Laboratory Technician m'_

Approved by: Katja Pokovic Technical Manager

T

Issued: February 20, 2019

mmmmwumomhummwauw.
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Calibration Laboratory of L8, e Schweizerischer Kalibrierdienst
Schmid & Partner SN 7 g Service suisse d'étalonnage
Engineering AG % A Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland N Y/ S  SwissCalbration Service
Accredited by the Swiss Accreditation Sorvice (SAS) Accreditation No.: SCS 0108

mmmwumamwbmu
Muitilateral Agreement for the recognition of callbration 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

¢) 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
paraliel 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 uncentainty 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%.
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Measurement Conditions
DASY meonﬂmion.umsnotgjmonmﬂ.
DASY Version DASYS V52.10.2
Extrapolation Advanced Extrapofation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dc, dy=4mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3500 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 379 2.91 mho/m
Measured Head TSL parameters (220+02)C 38326% 2.81 mho/m £ 6 %
Head TSL temperature change during test <05°C ee e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Hoad TSL Condition
SAR measured 100 mW input power 6.74 Wikg
SAR for nominal Head TSL parameters normalized to 1W 68.1 W/kg = 19.9 % (k=2)
SAR averaged over 10 ecm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.52 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.3 Wikg = 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 499+6% 329 mho/m = 6 %
Body TSL temperature change during test <05°C e e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 6.51 Wikg
SAR for nominal Body TSL parameters normalized to 1W 64.8 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.42 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.1 Wikg = 19.5 % (k=2)
Certificate No: D3500V2-1015_Feb18 Page3of8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.5Q-32i0

Retumn Loss -29.1dB
Antenna Parameters with Body TSL

lmpedsrm.hnslormedtofsedpdm 5250-186jQ

Retumn Loss -309dB

General Antenna Parameters and Design

| Etectrical Detay (one direction) | 1137 ns |

Alter long term use with 100W mdiatodpow.uiyawwmnnhgdmodpdemmefeedpdmcanbemaw

feedpoint may be damaged.

Additional EUT Data

[ Manutactured by | SPEAG B
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DASYS Validation Report for Head TSL

Date: 11.02,2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1015

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

Medium parameters used: f = 3500 MHz; o = 2.81 S/m; & = 37.9; p = 1000 kg/m*
Phantom scction: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:
* Probe: EX3DV4 - SN3503; ConvF(7.6, 7.6, 7.6) @ 3500 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
* DASYS52 52.10.2(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 = 73.07 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 18.6 Wikg

SAR(1 g) = 6.74 W/kg; SAR(10 8) =2.52 W/kg

Maximum value of SAR (measured) = 12.9 Wikg

dB
0

-6.40

-12.80
-19.20
-25.60
-32.00

0dB=129W/kg=11.11 dBW/kg

Certificate No: D3500V2-1015_Feb19 Page5of8
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Impedance Measurement Plot for Head TSL

MMMWMBM”WWM“

3500000 GHz 51481 Q
13887 pF -324880
3500000 GHz 35,165 mU
-63.662 *

ChlAvge 20
ChI: Swt 200000 GHz e

3.900000 G
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DASYS Validation Report for Body TSL

Date: 19.02.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1015

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

Medium parameters used: f = 3500 MHz: ¢ = 3.29 S/m; e =49.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
* Probe: EX3DV4 - SN3503; ConvF(7.21. 7.21. 7.21) @ 3500 MHz; Calibrated: 31.12.2018
*» 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
» DASYS52 52.10.2(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 = 66.05 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 17.7 Wikg

SAR(1 g) = 6.51 W/kg; SAR(10 g) = 2.42 W/kg

Maximum value of SAR (measured) = 12.7 Wikg

dB
0

-7.00

-14.00

-21.00

-28.00

-35.00

0dB=127Whkg=11.04 dBW/kg
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Impedance Measurement Plot for Body TSL

Report ID: P21328-EME-00005/27490-EME-00001
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Calibration Laboratory of S,

Schmid & Partner %
Engineering AG 3

znw-gum g& 8004 Zurich, Switzerland AN

Accredited by the Swiss Accreditaion Servico (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muitiiateral Agreement for the recognition of cafibration certificates

ciient  Motorola Solutions MY Certificate No: D1800V2-2d119_May18
|CALIBRA‘I'ION CERTIFICATE !
Ooject D1800V2 - SN:2d119
Calibration procedure(s) QA CAL-05.v10

Calibration procedure for dipole validation kits above 700 MHz

Casitration date: May 17, 2018

This caldration cenificate documents the traceabiify to national standards, which realize the physical urits of measurements (Sf).
mmwummmmmwmmmmvmmmmmmm,
nmmmmnnmwm.mmmmgarcwmdm

Calibration Equipment used (MATE critical for calibration)

Primary Standards Ds Cal Date (Certificate No.) Schedulsd Calibeation

Power mater NAP SN 104778 04-Apr-18 (No. 217-02672/02673) Apr-18

Power senasor NRP-201 SN: 108244 D4-Apr-18 (No. 217-02672) Apr-19

Power sansce NAP-291 SN: 103245 04-Apr-18 (No. 217.02673) Ape-19

Roference 20 d8 Attenuator SN: 5058 (20k) O4-Apr-18 (No, 217-026682) Ape-19

Type-N mismatch combination SN: 5047.2 / 06327 04-Apr-18 (No. 217-02663) Ape-19

Reforance Probe EX3DV4 SN; 7348 30-Dec-17 (No, EX3-7349_Dec17) Dec-18

DAE4 SN: 601 26-0ct-17 (No. DAE4-801_Oct17) Oct-18

Secondary Standarcs D2 Chiock Date (n house) Scheduled Chack

Power mater EPM-442A SN: GB37480704 07-0ct-15 {in house check Oct-16) In house check: Oct-18

Powor sensor HP 8481A SN: US37292783 07-Oct-15 {in house chack Oct-16) In house check: Oct-18

Powar sensor HP B481A SN: MY41092317 07-0Oct-15 (in house chack Oct-16) In house check: Oct-18

AF ganerstor RAS SMT-06 SN: 100872 15-Jun-15 (in house check Oct-16) In house check: Oct-18

Notwork Analyzer HP §753E SN US37380585 18-0ct-01 (in house chack Oct-17) In house check: Oct-18
Name Function

Calibvated by Mm Laboratory Technician

Approved by: Katja Pokovic Technical Manager % ;;

Issuod: May 23, 2018
mmmmnwummwmmmmwamm.

Certificate No: D1800V2-2d119_May18 Page 10f 8

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 33 of 60



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

Calibration Laboratory of S, o ihaarasties tidonat
Schmid & Partner SN 4 \ g Service sulsse d'étalonnage
Engineering AG % Servizio svizzoro di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland -,,,,'ﬁ‘w& \\.. %Y/ S SwissCalibration Service
Accredited by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signataries to the EA
Multilateral Agreement for the recognition of cailbration 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
paralle! 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 Retumn 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: D1800V2-2d119_May18 Page 2of8

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 34 of 60



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 V52.10.1
Extrapolation Advanced Extrapolation
Phantom Modudar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mha/m
Measured Head TSL parameters (220+02)°C B9=26% 1.37 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 9.75 Wikg
SAR for nominal Head TSL parameters normalized to 1W 39.3 Wkg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 510 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.5 W/kg = 16.5 % (k=2)
Body TSL parameters
mwwmmmwwwmmnw.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters {(220:02)°C 53.1+£6% 149 mho/m =6 %
Body TSL temperature change during test <05°C - —_—
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.38 Wikg
SAR for nominal Body TSL parameters normalized to 1W 38.0 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 4.97 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.0 W/kg = 16.5 % (k=2)
Cortificate No: D1800V2-2d119_May18 Page 30l 8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL
Impedance, transformed to feed point 483Q-40j0
Return Loss -270dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 41Q-49j0
Retum Loss -21.9d8

General Antenna Parameters and Design

[ Esectrical Deiay (one direction) | 1.207 ns i

mwummm1wwwmm.m.dmwmaummmwmmumm

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
noondamofhdbole.MMBMWMWMMW.MWMMM.MMW
mwlowmmmmwhmmmwmmmmmuwm-um
Mmm‘mmwm-nmmwmm.mmmmhm
according to the Standard.
mmmmumummmum.mmmmmemmmm
feedpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufactured on August 10, 2004

Certificate No: D1800V2-2d119_May18 Page 4of 8
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DASYS Validation Report for Head TSL

Date: 17.05.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 2d119

Communication System: UID 0 - CW; Frequency: 1800 MHz

Medium parameters used: f= 1800 MHz; 6 = 1.37 S/m; & = 38.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.3, 8.3, 8.3) @ 1800 MHz; Calibrated: 30.12.2017
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 26.10.2017
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
» DASYS5252.10.1(1476); SEMCAD X 14.6.11(7439)

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 = 110.3 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 18.0 W/kg

SAR(1 g) = 9.75 W/kg; SAR(10 g) = 5.1 W/kg

Maximum value of SAR (measured) = 15.1 W/kg

-3.40
-6.80
-10.20
-13.60

-17.00

0dB=15.1 W/kg = 11.79 dBW/kg

Cenrtificate No: D1800V2-20119_May18 Page50i8
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Impedance Measurement Plot for Head TSL

Report ID: P21328-EME-00005/27490-EME-00001
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DASYS Validation Report for Body TSL

Date: 17.05.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 2d119

Communication System: UID 0 - CW; Frequency: 1800 MHz

Medium parameters used: f = 1800 MHz; o = 1.49 S/m:; & = 53.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.25, 8.25, 8.25) @ 1800 MHz; Calibrated: 30.12.2017
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 26.10.2017
= Phantom: Flat Phantom 5.0 (back); Type: QD 000 PSO AA; Serial: 1002
» DASYS52 52.10.1(1476); SEMCAD X 14.6.11(7439)

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

Reference Value = 103.1 V/m; Power Drift = -0,07 dB

Peak SAR (extrapolated) = 16.5 W/kg

SAR(1 g) = 9.38 W/kg: SAR(10 g) =4.97 Wikg

Maximum value of SAR (measured) = 14.2 W/kg

dB

-3.40
-6.80
-10.20
-13.60

-17.00

0dB =142 W/kg = 11.52 dBW/kg
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Impedance Measurement Plot for Body TSL

17 May 2818 $3:126:132
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Calibration Laboratory of ‘.\‘“'L"'"/'"z, Schweizerischer Kalibrierdienst
Schmid & Partner ¢ Z Service suisse d'étalonnage
Engineering AG z Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzesland 'v,,,‘m\‘.» Swiss Calibration Service
Accrodited by the Swiss Accreditation Secvice (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
cient  Motorola Solutions MY Certificate No: D2450V2-703_Oct18
|CALIBRAT|ON CERTIFICATE |
Object D2450V2 - SN:703
Calibration procedure(s) QA CAL-05.v10

Calibration procedure for dipole validation kits above 700 MHz

Calibration date: October 16, 2018

This calbration certiticate documents the tracaability to national standards, which realize the physical units of measurements (SI),
The measuraments and the uncertainbes with confidence probabiity are given on the folowing pages and are part of the cartificate.
All calibrations have been conducted in the closed laboratory tacility: environment lemperature (22 + 3)°C and humidity < 70%.

Callibration Equipment used (M&TE cntical for calibration)

Primary Standords D Cal Date (Cartificate No.) Scheduled Calibeation

Power moter NRP SN: 104778 O4-Ape-18 (No, 217-02672/02673) Apr-19

Power sensor NRP-291 SN: 103244 O4-Apr-18 (No. 217-02672) Apr-19

Power sengor NRP-Z81 SN: 103245 04-Apr-18 (No. 217-02673) Apr-19

Referance 20 dB Attenuator SN: 5058 (20K) O4-Ape-18 (No. 217-02662) Apr-19

Type-N mismatch combinatan SN: 5M7.2/06327  O4-Apr-18 [No. 217-02683) Apr-19

Reference Probe EX3DV4 SN: 7340 30-Dec-17 (No. EX3-7348_Dec17) Dec-18

DAE4 SN: 601 04-Oct-18 (No. DAE4-601_Oct18) Oct-19

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

Power meter EPM-442A SN: GB37480704 07-Oct-15 (in house check Oct-18) In house check: Oct-20

Power sensor HP B4B1A SN: US37292783 07-Oct-15 (in house check 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

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

Network Analyzer Agilont EB358A | SN: US41080477 31-Mar-14 (in house check Oct-18) In house check: Oct-19
Name Function Signature

Calibrated by: Michsol Weber Laboratory Technician l&r

Appeoved by: Katja Pokovic Tachncal Managee /6'?4

Issued: October 16, 2018

This catbration cerificain shall not be reproduced except In full without written approval of the laboratory.
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Calibration Laboratory of X, Schwelzerischer Kalibriordienst
F SN
Schmid & Partner e ‘s: Service suisse d'étalonnage
Engineering AG T Servizio svizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzerland 4 @\&‘ S  swiss Calibration Service
Accrodiing by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o 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) |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%.
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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 Modutar 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 20°C 30.2 1.80 mho/m
Measured Head TSL parameters (220+02)°C 378+6% 1.85 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 13.5 Wikg
SAR for nominal Head TSL parameters normalized to 1W 52.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.24 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.6 Wikg = 16.5 % (k=2)
Body TSL parameters
The fallowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.85 mho/m
Measured Body TSL parameters (220+02)°C 51226% 2.01 mhoim 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 12.7 Wikg
SAR for nominal Body TSL parameters normalized to 1W 49.7 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 5.91 Wikg
SAR for nominal Body TSL parameters normalized to 1W 23.3 Wikg = 16.5 % (k=2)
Certificate No: D2450V2-703_0Oct18 Page30f8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 545Q+29)Q
Return Loss -258dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 503Q+6.1Q
Return Loss -243dB

General Antenna Parameters and Design

| Esectrical Detay (one direction) | 1.146 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
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 1o improve matching when loaded according to the pasition 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
Manufactured on March 22, 2001
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DASYS5 Validation Report for Head TSL

Date: 16.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:703

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

Medium parameters used: = 2450 MHz; o = 1.85 S/m; & = 37.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349, ConvF(7.88, 7.88, 7.88) @ 2450 MHz; Calibrated: 30.12.2017
o Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.10.2018
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 PSO AA: Serial: 1001
« DASYS52 52.10.2(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=5Smm, dy=5mm, dz=5mm

Reference Value = 117.8 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 27.1 W/kg

SAR(1 g) = 13.5 W/kg; SAR(10 g) = 6.24 W/kg

Maximum value of SAR (measured) = 22.3 W/kg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB =22.3 W/kg = 13.48 dBW/kg

Certificate No: D2450V2-703_Oct18 PageSof8

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 45 of 60



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

Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 16.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:703

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

Medium parameters used: f = 2450 MHz; 6 = 2.01 S/m; & = 51.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(8.01, 8.01, 8.01) @ 2450 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 P50 AA; Serial: 1002
« DASYS52 52.10.2(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=Smm, dy=Smm, dz=5mm

Reference Value = 107.9 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 25.7 W/kg

SAR(1 g) = 12.7 W/kg; SAR(10 g) = 5.91 W/kg

Maximum value of SAR (measured) = 20.9 W/kg

-15.00

-20.00

-25.00

0 dB =209 W/kg = 13.20 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S8, e Schweizerischer Kalibrierdienst
Schmid & Partner % 7 g Service sulsse d'étalonnage
Engineering AG e \4 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand ‘-,,,'ﬁ\‘.\? oo ,,,J S swiss Calibration Servico
Accraditod by the Swiss Accreditation Service (SAS) Accreditation No: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates
Client  Motorola Solutions MY Certificate No: D1800V2-278_0Oct18
CALIBRATION CERTIFICATE .
R m—
Object D1800V2 - SN:278
Caitiration procedure(s) QA CAL-05.v10

Calibration procedure for dipole validation kits above 700 MHz

Calibration date: October 15, 2018

mmmmnmwmmmmwmmam(w
The measurements and the uncertainties with confidence probability are given on the foliowing pages and are part of the certificats.
MmMMmMMmMWWM%(&:GfC“NW: 0%,

Calibration Equipment used (M&TE critical for calibeation)

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibeation
Powar meter NRP SN: 104778 04-Ape-18 (No. 217-02672/02673) Apri9

Power sansor NRP-Z291 SN: 103244 04-Apr-18 (No. 217-02672) Apr-19

Powar sansor NRP-Z91 SN: 103245 04-Apr-18 (No. 217-02673) Ape-19

Reference 20 dB Attenuator SN: 5058 (20K) 04-Apr-18 (No. 217-00682) Apr-19

Type-N mismaich combnation SN: 5047.2 / 06327 04-Apr-18 (No. 217-02683) Ape-19

Referance Probe EX3DV4 SN: 7348 30-Dec-17 (No. EX3-7348_Dec17) Dec-18

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

Sacondary Standards 1D # Check Date (in house) Scheduled Check
Power mater EPM-442A SN: GB37480704 07-Oct-15 (in house check Oct-18) In house check: Oct-20
Power sensar HP 8481A SN: US37292783 07-0ct-15 (in house check Oct-18) In house check: Oct-20
Power sensor HP B4B1A SN: MY41002317 07-Oct-15 (in house check Oct-18) In house check: Oct-20
RF gonerator RAS SMT-06 SN: 100972 15-Jun-15 (in house chack Oct-18) In house check: Oct-20
Network Analyzer Agilent EBISBA | SN: US41080477 31-Mar-14 (In house check Oct-18) In housa check: Oct-19

Nama Function Signature

Cairated by: Michael Weber Laboratory Technician %_
Approved by: Katja Pokovic Technical Msnager //K%%

Issued: October 15, 2018
mmmmmmummhummwaum.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzertand

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

Centificate No: D1800V2-278_0ct18 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not 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 =5mm
Frequency 1800 MHz £+ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 40.0 1.40 mho/m
Measured Head TSL parameters (220+£02)°C 388+6% 1.36 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 9.58 W/kg
SAR for nominal Head TSL parameters normalized to 1W 38.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 250 mW input power 5.01 W/kg
SAH for nominal Head TSL parameters normalized to 1W 20.2 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (220+02)*C 535+6% 149 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 9.77 Wikg
SAR for nominal Body TSL parameters normmalized to 1W 39.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 515 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.8 W/kg = 16.5 % (k=2)
Certificate No: D1800V2-278_Oct18 Page30of 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-68jQ
Retum Loss -231d8

Antenna Parameters with Body TSL

Impedance, transformed o feed point 49Q-721Q
Return Loss -206dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1198 ns |

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

The dipole ks 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 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 beénd or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on November 25, 2000
Centificate No: D1800V2-278_0Oct18 Pago40f8
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DASYS5 Validation Report for Head TSL

Date: 15.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1S00V2 - SN:278

Communication System: UID 0 - CW; Frequency: 1300 MHz

Medium parameters used: f= 1800 MHz; ¢ = 1.36 S/m; & = 38.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.3, 8.3, 8.3) @ 1800 MHz; Calibrated: 30.12.2017
¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 04.10.2018
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial; 1001

o DASYS52 52.10.2(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=5mm, dy=5mm, dz=5Smm

Reference Value = 110.2 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 17.9 Wikg

SAR(1 g) = 9.58 W/kg; SAR(10 g) = 5.01 Wikg

Maximum value of SAR (measured) = 14.9 W/kg

-3.60
-1.20
-10.80

-14.40

-18.00

0dB =149 W/kg=11.73 dBW/kg
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Impedance Measurement Plot for Head TSL

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

ble View Channel Sweep Calbedtion Trace Scale Marker System Window Heb
LN 1 800000 GHz  48.867 0)
{ ' -\ 12884pF -BB1000
g\ 1 800000 GHz 83661 mU
‘ -95 503 ¢
~'~§‘.\§
—ay
A
Y
Ry
hiAsg= D
O Stare 160000 Gz = Stop 2 00000 GHz
fow >1 1.00000 Oz -28 140 0B
000
500 f——
10.00 e e
1500
20 00 3 }/_
23.00 - \ V4 -
420 .00 kx\
J
b3S 00
4000 | ChlAvg 20 V
Onl: Stant 1 60000 GHE v Step 200000 GHa
Ststus  CH1: BT ] C* 1-Port Avg=20 Delay Lo
Certificate No: D1800V2-278_0ct18 Page 60f 8

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

Page 54 of 60



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

DASYS Validation Report for Body TSL

Date: 12.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:278

Communication System: UID 0 - CW; Frequency: 1800 MHz

Medium parameters used: { = 1800 MHz; 6 = 1.49 S/m; & = 53.5; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(8.25, 8.25, 8.25) @ 1800 MHz; Calibrated: 30.12.2017
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 04.10.2018
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
« DASYS52 52.10.2(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=5mm, dy=Smm, dz=5mm

Reference Value = 105.9 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 17.4 W/kg

SAR(1 g) =9.77 W/kg; SAR(10 g) = 5.15 W/kg

Maximum value of SAR (measured) = 14.9 W/kg

-7.20
-10.80

-14.40

-18.00

0dB =149 W/kg = 11.73 dBW/kg
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Impedance Measurement Plot for Body TSL

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

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 dipole impedance and return loss measurement data measured by
Motorola Solutions’ EME lab. The results meet the requirements stated in KDB 865664.

Dipole 750-1098 hiig
Impedance Return Loss
real imag
Date Measured Q i dB
11/08/2018 46.65 | -1.94 -27.95
11/10/2019 46.58 | -1.25 -28.79
11/01/2020 4798 | -3.07 -28.62
Dipole 750-1142 alle
Impedance Return Loss
real imag
Date Measured Q i dB
12/16/2019 46.51 | -2.09 -27.39
11/01/2020 47.74 | -4.20 -26.20
Dipole 835- Head
4d030 Impedance | Return Loss
real imag
Date Measured Q i0 dB
11/08/2018 50.90 | -2.77 -30.80
11/10/2019 5210 | -2.94 -29.08
11/01/2020 55.94 0.02 -25.23
Dipole 1800-278 alle
Impedance Return Loss
real imag
Date Measured Q i dB
12/20/2018 56.79 | -3.55 -22.89
04/13/2020 56.86 | -0.70 -23.63
04/23/2021 56.35 | -3.86 -23.10
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Dipole 1800- Head
2d119 Impedance | Return Loss
Date Measured rgll 'ng dB
07/03/2018 52.67 1.43 -30.60
04/13/2020 54.31 -1.29 -26.84
04/23/2021 52.95 -3.92 -26.53
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Dipole 1900- Head
5d065 Impedance | Return Loss
real imag
Date Measured Q i dB
11/11/2019 54.07 3.84 -26.19
11/01/2020 54.84 4.40 -23.78
Dipole 2450-782 alle
Impedance Return Loss
real imag
Date Measured Q i0 dB
04/13/2020 52.88 5.04 -24.71
04/22/2021 50.90 3.21 -29.40
Dipole 2450-703 AL
Impedance Return Loss
real imag
Date Measured Q i dB
12/20/2018 49.44 3.73 -28.42
11/11/2019 51.11 3.82 -28.38
11/01/2020 54.03 4.42 -25.06
Dipole 2600- Head
1002 Impedance | Return Loss
real imag
Date Measured Q i dB
06/17/2019 45.70 | -0.50 -26.90
04/16/2020 4548 | -0.94 -26.27
04/22/2021 43.83 | -2.76 -22.06
Dipole 3500- Head
1008 Impedance | Return Loss
real imag
Date Measured Q i0 dB
12/20/2018 55.59 | -5.95 -22.25
11/10/2019 5212 | -4.75 -26.33
11/02/2020 54.83 | -6.46 -22.39
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Dipole 350-1015 Head
Impedance Return Loss
real imag
Date Measured Q i dB
12/20/2018 55.59 | -5.95 -22.25
11/10/2019 52.12 | -4.75 -26.33
11/02/2020 54.83 | -6.46 -22.39
Dipole 5250- Head
1026 Impedance | Return Loss
real imag
Date Measured Q i0 dB
12/20/2018 46.47 0.37 -28.69
11/10/2019 50.87 3.02 -24.72
11/02/2020 4489 | -3.95 -23.27
Dipole 5250- Head
1027 Impedance | Return Loss
real imag
Date Measured Q i0 dB
04/20/2020 48.17 0.69 -33.63
04/22/2021 47.73 5.32 -33.98
Dipole 5600- Head
1026 Impedance | Return Loss
real imag
Date Measured Q i dB
12/20/2018 56.25 4.23 -22.98
11/10/2019 55.28 2.13 -26.74
11/02/2020 53.61 | -2.70 -27.22
Dipole 5750- Head
1026 Impedance | Return Loss
real imag
Date Measured Q i0 dB
12/20/2018 49.77 | -1.59 -35.86
11/10/2019 49.02 | -3.74 -31.56
11/02/2020 47.26 | -3.47 -27.06
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