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FCC ID: AZ489FT7104 / 1C: 109U-89FT7104 Report ID: P8397-EME-00319

Calibration Laboratory of

Schmid & Partner L
Engineering AG % :
Zeughausstrasss 43, BOD Zurich, Switzerland

Schweizerischer Kalibrierdienst
c Service sulsse d'étalonnage
Servizio svizzero di taratura
S swiss Calibration Service

Accredited by the Swiss Acorsditation Sarvice {SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Muititateral Agreement for the recognition of calibration certificates

ciet  Motorola Solutions MY Cartificate No: D1900V2-5d064_Sep19
CALIBRATION CERTIFICATE A

Objact D1900V2 - SN:5d064

Calibration procadure(s) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Caibralion date: September 18, 2019

This calibration certificate documents the raceabiity %o national standards, which realize the physical units of measurements (S1),
The measurements and the uncartainties with contidence probabildy are gven on the following pages and are part of the certificate.
All calibrations have been conducted in the closad laberatory faciity: enwircnment tempevature (22 1 3)°C and humidity < 70%.

Calbwation Equipment usad (MATE criticsd for ealibragion)

Primary Standards iD# Cal Date (Certificate No.) Scheduled Cakbrason

Powsr matar NRP SN; 104778 03-Ape-18 (No. 217-02892/02893) Ape20

Powar sensor NAP-291 SN: 103244 05-Apr-18 (No, 217-02852) Apr20

Powar sensor NEP-Z81 SN: 103245 03-Apr-19 (No, 217-026933) Apr-20

Raference 20 dB Atenuator SN: 5068 (20k) 04-Apr-19 (No. 217-02894) Apr-20

Type-N mismatah combination SN E047.2/08327  04-Apr-18 (No. 217-02895) Apr-20

Reference Probe EX30V4 SN: 7349 29-May-19 (No. EX3-7349_May19) May-20

DAE4 SN: €01 20-Apr-19 (No. DAE4-601_Apr19) Apr-20

Secondary Standards 1D # Check Date (in houss) Scheduled Chack

Power mater E44198 SN: GB39512475 30-Oct-14 (in housa check Fab-19) In house check: O¢t-20

Powar sensor HP B4B1A SN: US37292783 07-0ct15 (in housa check Oct-18) In house check: Ot 20

Power sensor HP 84B1A SN: MY 41002317 07-0¢1-15 (in house check Oc1-18) In houge check: Oc-20

FAF generator R&ES SMT-06 SN 100972 15-Jun-15 (In hause check Oct-18) In house check: Oct-20

Network Analyzer Agilent EBIB8A | SN- LIS41080477 31-Mar-14 (in house check Oct-18) In house check: Oct-19
Name Function

Callbrated by: Manu Seitz Laborstary Technician

Approved by Katja Pokovic Technical Manager

issued: September 18, 2019

This calration cerificote shall not be reproduced except in full withoul written sppeoval of the laboratory.

Certificate No: D1900V2-5d064_Sep19 Page 108
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FCC ID: AZ489FT7104 / 1C: 109U-89FT7104 Report ID: P8397-EME-00319

Callbl_'atlon Laboratory of SQW'\“’\'_//\_"”;M,,; S  Schweizerischer Kalibrierdienst
Schmid & Partner M c Service suisse d'étalonnage
Engineering AG BN Sarvizio svizzero di taratura
Zaughausstrasse 43, 8004 Zurich, Switzerland TN S Swiss Calibration Service
Actredited by the Swiss Accraditason Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signstories to the EA
Mullitateral 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 62208-1, "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
800 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 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: D1900V2-5d064_Sep19 Page 20f B
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FCC ID: AZ489FT7104 / 1C: 109U-89FT7104

Report ID: P8397-EME-00319

Measurement Conditions
DASY system conliguration, as far as not given on page 1.
DASY Version DASY5 V52.10.2
Extrapolation Advanced Extrapolation
Phantom Moduiar Flat Phantom
Distance Dipole Center - TSL 10mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz
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 (220+02)°C 4089=6 % 1.34 mho/m + 6 %
Head TSL temperature change during test <05°C ween e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.67 Wikg
SAR for nominal Head TSL parameters normalized to 1W 39.9 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.08 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.7 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 533 1.52 mha/m
Measured Body TSL parameters (220x02)°C 544+8% 1.48 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 9.68 Wikg
SAR for nominal Body TSL parameters normalized 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 5.13 Wikg
SAR for nominal Body TSL parameters normalized to TW 20.8 W/kg = 16.5 % (k=2)

Certificate No: D1900V2-5d064_Sep19
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FCC ID: AZ489FT7104 / 1C: 109U-89FT7104 Report ID: P8397-EME-00319

Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL

Impedance, fransformed to feed point 5340Q+4.1jQ
Retumn Loss -25.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 50.0Q+6.3|Q
Retum Loss -240dB

General Antenna Parameters and Design

| Bectrical Delay (one direction) | 1.197 ns

After fong term use with 100W radiated power, only 2 slight warming of the dipoie 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 therelore short-cirouited for DC-signa's. On some of the dipoles, small end caps
are added to the dipole ams 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 appied 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: D1900V2-50064_Sep19 Page 4 of 8
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FCC ID: AZ489FT7104 / 1C: 109U-89FT7104 Report ID: P8397-EME-00319

DASY5 Validation Report for Head TSL

Date: 18.09.2019
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d064

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

Medium parameters used: f = 1900 MHz; 6 = 1.34 S/m; g, = 40.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.44, 8.44, 8,44) @ 1900 MHz; Calibrated: 29.05.2019
¢ Scnsor-Surface: 1.4mm (Mecchanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.04.2019
= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
+ DASY52 52.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 109.6 V/im; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 17.9 Wikg

SAR(1 g) = 9.67 W/kg; SAR(10 g) = 5.08 W/kg

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

-4.00
-8.00
-12.00
-16.00

-20.00

0dB =150 W/kg=11.76 dBW/kg

Certifcate No: D1800V2-5d064_Sep19 Pege 5of 8
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FCC ID: AZ489FT7104 / 1C: 109U-89FT7104 Report ID: P8397-EME-00319

Impedance Measurement Plot for Head TSL
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FCC ID: AZ489FT7104 / 1C: 109U-89FT7104 Report ID: P8397-EME-00319

DASYS5 Validation Report for Body TSL
Dare: 18,09.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:3d064
Communication System: UID 0 - CW; Frequency: 1900 MHz
Medium parameters used: £ = 1900 MHz: 6 = 1.48 S/m; &, =54.4; p = 1000 kg/m3
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 P50 AA; Scrial: 1002

« DASYS52 52.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 104.2 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 17.4 W/kg

SAR(1 g) = 9.68 W/kg; SAR(10 g) = 5.13 W/kg

Maximum value of SAR (measured) = 14.7 W/kg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB = 14.7 Wikg = 11.67 dBW/kg

Centdficate Ne: D1900V2-5d064_Sep19 Page 70of 8
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FCC ID: AZ489FT7104 / 1C: 109U-89FT7104

Impedance Measurement Plot for Body TSL

Report ID: P8397-EME-00319
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FCC ID: AZ489FT7104 / 1C: 109U-89FT7104 Report ID: P8397-EME-00319

Calibration Laboratory of S, g Schweizerischer Kalibriordionst

Schmid & Partner e G Service suisse détalonnage
Engineering AG 2 ¥ Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurlch, Switzertand NG S Swiss Calibration Service

ROARS

Accredited by the Swiss Accrediation Service (SAS)
The Swiss Accreditation Service Is one of the signatories to the EA
Muitilatersl Agreement for the recognition of calibration cartificates

Client Motorola Solutions MY
CALIBRATION CERTIFICATE

Accreditation No.: SCS 0108

Certificate No: D835V2-4d029 Feb20

Objact D835V2 - SN:4d029
Calibration procedurs(s) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calibration dite: February 24, 2020

Calbration Equipment usad (M&TE critical lor calibration)

This callbration cerlificate documents the traceabllity 1o national standards, which reallze the physical units of measuremants (S1).
The measurements and the unceriainties with confidence probabilty are given on the following pagee and are part of the cedtificate.

Al calibrations have bean oondustod In the closed laboratory facility: arviranment temperaturs (22 + 3)°C and humidity < 70%

Primary Standards 10 ¥ Cal Date (Cariilicate No.) Schaduled Calbration

Power meler NRP SN: 104778 03-Apr-18 (No. 217-02892026093) Apr20

Power sensor NAP-Z91 SN 103244 03-Apr-19 (No. 217-02842) Apr20

Power sonsor NAP-291 SN: 103245 03-Apr-19 (No. 217-026893) Ape-20

Raferance 20 dB Atlenuator SN: 5058 (20k) D4-Apr-19 (No. 217-02694) Ape-20

Type-N mismaich combination SN: 5047.2 7 08327 D4-Apr-19 (No. 217-02695) Ape-20

Ralarance Probe EX30DV4 SN: 7343 31-Dac-19 (No. EX3-7349_Dea1d) Doc-20

DAE4 SN: 601 27-Dec-19 (No. DAE4-601_Doc18) Doc-20

Secondary Standards 108 Chack Date (In house) Schaduled Check

Powar matar E44198 SN: GB39E12475 30-0ct-14 (In housa check Feb-19) In house check: Oct-20

Powar sensor HP 84814 SN: US372027a3 07-0ct-15 (In housa check Oct-18) In housa check: Oct-20

Power sensor HP 84814 SN: MY41002317 07-0ct-15 (In housa check Oci-18) In houea check: Ocl-20

RF genarator RAS SMT-08 SN: 100372 15-Jun-15 (in house check Ocl-18) In house check: Ocl-20

Natwork Analyzer Agilent EB3SBA | SN: US41080477 31-Mar-14 (n bousa check Oct-19) In housa check: Oot-20
Name Funcan Signature

Callbrated by: Michagl Waber Laboratory Technican /% Sd_

Approved by Kalja Pokovic Tachnical Manager

This calibration cenificate shall not be reproduced axcep! In full without wiittan approval of the laboratory.

A

lssued Fabrusary 24, 2020

Cerliticate No: D835V2-41029_Feb20

Page 1048
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FCC ID: AZ489FT7104 / 1C: 109U-89FT7104 Report ID: P8397-EME-00319

Calibration Laboratory of S, G  Schwaizerischer Kalibrierdienst
Schmid & Partner % c Sarvice sulsse d'élalonnage
Engineering AG s Sarvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurlch, Switzerdand =4,,/,r'~§\“-’ S Swiss Calibration Service
ol
Accrodited by The Swiss Accreditation Senvce (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multitateral 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 Specitic Absomption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢) |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.

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

* 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: D835V2-4d029_Feb20 Page 20f 8
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FCC ID: AZ489FT7104 / 1C: 109U-89FT7104

Report ID: P8397-EME-00319

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz 2 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 415 0.90 mhaim
Measured Head TSL parameters (220x0.2)"C 428+ 6% 0.90 mho/m + 6 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 241 Whkg
SARA for neminal Head TSL parameters normalized to 1TW 9.70 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL candition
SAA measured 250 mW input power 1.57 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 6.31 W/kg + 16.5 % (k=2)
Body TSL parameters
The foltowing parameters and calculations were applled.
Temperature Pormittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mha'm
Measured Body TSL parameters (220+02)°C 552+6% 0.99 mho/m =6 %
Body TSL temperature change during test <05°C raee ee
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.44 W/kg
SAR for nominal Body TSL parameters normalized to 1W 9.61 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.60 Wrkg
SAR for nominal Body TSL parameters normalized ta 1W 6.32 W/kg = 16.5 % (k=2)

Certificate No: DB35V2-4d029_Feb20

Pagadofg
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FCC ID: AZ489FT7104 / 1C: 109U-89FT7104

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Report ID: P8397-EME-00319

Impedance, transformed to feed point 51.00Q-30jQ
Return Loss - 30.00 dB
Antenna Parameters with Body TSL
Impedance, transformed 1o feed point 4790-66Q
Return Loss -23.0 d8
General Antenna Parameters and Design
| Electrical Delay (one direction) | 1396 1

After long term use with 100W radiated power, only a slight warméng 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 shart-circuited for DC-signals. On some of the dipeles, small end caps
are addad 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 owerall dipole length is still

according 1o the Standard.

No excessive force must he appliad 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: D835V2-4d029_Feb20 Page 4 of 8
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FCC ID: AZ489FT7104 / 1C: 109U-89FT7104 Report ID: P8397-EME-00319

DASYS5 Validation Report for Head TSL

Date: 21.02,2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d029

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

Medium parameters used: f = 835 MHz; o = 0,9 S/m; & =42.8; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.89, 9.89, 9.89) @ 835 MHz; Calibrated: 31,12,2019
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
« DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 62.87 V/m; Power Drift = 0,00 dB

Peak SAR (extrapolated) = 3.58 Wikg

SAR(1 g) = 2.41 W/kg; SAR(10 g) = 1.57 W/kg

Smallest distance from peaks to all points 3 dB below = 16 mm

Ratio of SAR at M2 (0 SAR at M1 =67.2%

Maximum value of SAR (measured) = 3.16 W/kg

0dB =3.16 W/kg = 5.00 dBW/kg

Certificate No: D&35\2-4d029_Feb20 Page 50f 8

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 14 of 44



FCC ID: AZ489FT7104 / 1C: 109U-89FT7104 Report ID: P8397-EME-00319

Impedance Measurement Plot for Head TSL
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FCC ID: AZ489FT7104 / 1C: 109U-89FT7104 Report ID: P8397-EME-00319

DASYS5 Validation Report for Body TSL

Date: 24.02.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d029

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

Medium parameters used: f = 835 MHz; ¢ = 0.99 S/m; & = 55.2; p = 1000 kg/m*
Phantom section: Flat Section

Mecasurement Standard: DASYS (IEEE/AIEC/ANST C63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(10.16, 10.16, 10.16) @ 835 MHz; Calibrated: 31.12.2019
e Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
+ Phantom: Flat Phantom 4.9 (Back): Type: QD 00R P49 AA; Serial: 1005
« DASYS2 52.10.4(1527), SEMCAD X 14.6.14(7483)

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

Reference Value = 65.14 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.64 W/kg

SAR(I g) = 2.44 W/kg; SAR(10 g) = 1.6 W/kg

Smallest distance from peaks to all points 3 dB below = 15 mm

Ratio of SAR at M2 to SAR ut M1 =67%

Maximum value of SAR (measured) = 3.25 W/kg

0 dB = 3.25 Wikg = 5.12 dBW/kg

Certificate No: D&35V2-4d029_Feb20 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of {g\‘@"/"/@,} §  Schweizerischer Kalibriercienst
Schmid & Partner m G Service suisse détalonnage
Engineering AG St Servizio svizzero di taratura

Zeughsusstrasse 43, 5004 Zurich, Switzerland % ,'m\\,\e S swiss Calibration Service
Aocredited by the Swiss Accreditation Senice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multitateral Agreement for the recognition of calibration certificates

client  Motorola Solutions MY Certificate No: DS00V2-085_Oct18
CALIBRATION CERTIFICATE

Objact DSO0V2 - SN: 085

Cafbration procedure(s} QA CAL-05.v10

Calibration procedure for dipole validation kits above 700 MHz

Calibration date: October 15, 2018

This catbration certficate documents the traceability to national standards, which realize the physical unils of measwrements (SI).
The maaswements and the uncerainties with confidence probability are given an the following pagas and are pert of the cartificate.

Al calibeations have been conducted in the closed laboratory facility: envircnment temperature (22 = 3)°C and humidity < 70%.

Calibration Equipmant used (MATE cntical for calibration)

Primary Standards D # Cal Date (Cedtificate No.) Schaduled Calibration

Power maler NRP SN: 104778 04-Apr-18 (No. 217-02572/02673) Ape-19

Power sansor NAP-291 SN: 103244 04-Apr-18 (No. 217-02672) Apr-19

Fower sansor NAP-291 SN: 103245 04-Apr-18 (No. 217-02673) Ape19

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

Type-N msmatch combination SN: 50472 1 06327 04-Ape-18 (No. 217-02683) Apr19

Aefarance Probe EX30V4 SN 7349 30-Dec-17 (No. EX3-7349_Dec17?) Dec18

DAE4 SN B01 04-Oct-18 (No. DAEQ-501_0Oct18) Oc-19

Sacondary Standards D # Check Date (in house) Schedulad Chack

Pawer meter EPM-2424 SN: GB37480704 07-0¢1-15 (in housa chack Oct-1B) In hause chack: Oct-20

Power sensor HP 8481A SN: US37292783 07-0¢1-15 (in house chack Oct-18) In house check: Oct-20

Power sengor HP 8481A SN: MY41002317 07-0ct-15 (in house chack Oct-18) In house check: Oat-20

AF generator R&S SMT-08 SN: 100972 15-Jun-15 {in housa check Oct-18) In house check: Oct-20

Network Analyzer Aglant ES8358A | SN: US41080477 31-Mar-14 (in house check Oct-18) In houss check: Oct-19
Name Function Slgnatue

Callbrated by: Michasl Webar Laboratory Technican %
Approved by: Kalja Pokovic Technical Managar m

Issyed: October 15, 2018

This calibration cedificate shall not ba raproduced excapt in full without writtan appeoval of the labaratory,

Certificate No: D900V2-085_0ct18 Page 1 of 8
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Calibration Laboratory of S, Schwaizerischer Kalibrierdienst

Schmid & Partner AN ) (s: Servica suisse d'éalonnage
Engineering AG e Servizio svizzero di taratura

Zeughausstrasse 43, 8008 Zurich, Switzerland 77N S Swiss Calibration Service

Accradited by the Swiss Accredtation Sorvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service |s one of the signatories 1o the EA

Multilsteral Agr t for the gnition 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 1528-2018, "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 62208-2, "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.

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* 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: DS00V2-085_Oct18 Page 2 of 8
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Report ID: P8397-EME-00319

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantomn
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.97 mho/m
Measured Head TSL parameters (220+0.2)°C 404 +£6% 0.94 mhoim +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 2.66 Wikg
SAR for nominal Head TSL parameters normalized to 1W 10.8 Wikg + 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 1.70 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.90 W/kg + 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 55.0 1.05 mho/m
Measured Body TSL parameters (220+02)°C 548+6% 1.01 mho/m = 6 %
Body TSL temperature change during test <0.5°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.63 Wikg
SAR for nominal Body TSL parameters normalized to 1W 10.8 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Body TSL condition
SAR measurad 250 mW input power 1.71 Wikg
SAR for nominal Body TSL paramaters normalized to 1W 6.99 Wikg = 16.5 % (k=2)
Certificate No: D900V2-085_0ct18 Page3of8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 503Q+10jQ
Retum Loss -39.9 dB

Antenna Parameters with Body TSL

Impedancs, fransiormed to feed point 465Q-10jQ
Reatum Loss -285dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) | 1.393 ns I

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 acded 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 dipote 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 September 20, 2000
Certificate No: D900V2-085_Oct18 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 15.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V2; Serial: DI00V2 - SN: 085

Communication System: UID 0 - CW; Frequency: 900 MHz

Medium parameters used: f = 900 MHz; ¢ = 0.94 S/m; & = 40.4; p = 1000 kg/m’
Phantom section; Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(9.71, 9.71, 9.71) @ 900 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 00L P49 AA; Serial: 1001
« DASYS2 52.10.2(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 = 65.69 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 4.06 W/kg

SAR(1 g) = 2.66 W/kg; SAR(10 g) = 1.7 W/kg

Maximum value of SAR (measured) = 3.58 W/kg

-2.40
-4.80
-7.20
-9.60

-12.00

0dB = 3.58 W/kg = 5.54 dBW/kg

Cenrtificate No: D800V2-085_0ctt8 Page 50of 8
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Impedance Measurement Plot for Head TSL

Report ID: P8397-EME-00319
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DASY5 Validation Report for Body TSL

Date: 12.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V2 - SN: 085

Communication System: UID 0 - CW; Frequency: 900 MHz

Medium parameters used: f = 900 MHz; ¢ = 1.01 S/m; &= 54.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.83, 9.83, 9.83) @ 900 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 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 (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 62.62 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.87 Wikg

SAR(1 g) = 2.63 W/kg: SAR(10 g) = 1.71 W/kg

Maximum value of SAR (measured) = 3.48 W/kg

-2.40
-4.80
-7.20

-9.60

-12.80

0dB =348 Wikg = 5.42 dBW/kg

Certificate No: D900V2-085_0Oct18 Page 7 of 8

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 24 of 44



FCC ID: AZ489FT7104 / 1C: 109U-89FT7104 Report ID: P8397-EME-00319

Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, Schweizerischer Kallbeierdiona
Schmid & Partner SN= Service suisse d'étalonnage
Engineering AG g Servizio svizzero di taratura

Zeughausstrasse 43, B004 Zurich, Switzerland '-/,,,'@‘\,\? Swiss Calibration Service
Accredited by the Swiss Accreditation Servico (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Muttilateral Agreement for the recognition of cafibration certificates

ciient  Motorola Solutions MY Certificate No: D1800V2-2d119_May18
|CALIBRA‘I’ION CERTIFICATE

Object D1800V2 - SN:2d119

Calibration peocedura(s) QA CAL-05.v10 :
Calibration procedure for dipole validation kits above 700 MHz

Casitration date: May 17, 2018
mmmmmmmbmmmmnmmamm.
mmmummmmmmmnmummnmdmm,
ummmmnwmwuwmmmmﬂrcwmmdm

Calibration Equipment used (MATE critical for calibration)

Primary Standards Ds Cal Date (Certificate No.) Scheduled Caslibeation

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

Powar sensor NRP-291 SN: 108244 D4-Apr-18 (No. 217-02672) Ape-19

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

Roference 20 d8 Attenuator SN: 5058 (20x) O4-Apr18 (No, 217-02682) 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 D # Chock Date (in 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 Oet-18) In house check: Oct-18

Power sensor HP 8481A SN: MY41092317 07-0Oct-15 (in house chack Oct-16) In house check: Oct-18

AF ganerstor RAS SMT-06 SN: 100072 15-Jun-15 (in house check Oct-16) In house check: Oct-18

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

Calitvated by Gaudio Leubler Laboratory Technician

Approved by Katja Pokovic Technical Manager /m

Issuod: May 23, 2018
mmmmlmummwmmmmwamm.

Certificate No: D1800V2-2d119_May18 Page 10f 8
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Calibration Laboratory of S, won SRt M
Schmid & Partner SN gy .\ 2 Service sulsse d'étalonnage
Engineering AG % Servizio svizzoro di taratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand K7y N/ S Swiss Caibeation Service
Accredited by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of cadibration 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 GH2)", 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 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%.

Centificate No: D1800V2-2d119_May18 Pago 2 of 8
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Report ID: P8397-EME-00319

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 Bo=6% 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 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 510 Whkg
SAR for nominal Head TSL parameters normalized to 1W 20.5 W/kg = 16.5 % (k=2)
Body TSL parameters
mwwmmmwmm”nw.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters {220202)°C 53.126% 149 mho/m =6 %
Body TSL temperature change during test <05°C — oo
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)
Certificate 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 feod point 41Q-49j0
Retumn Loss -21.9dB

General Antenna Parameters and Design

[ Esectrical Deiay (one direction) | 1.207 ns i

anounnusawlhlWMm.MaMWdMMMNWMmNMM

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
noondamofwdbob.mmnahMdewMMWh.mmdmw.mleMem
m“dloh@dsmhmmhmmmwmmmmm“mthm
Mmmm'mmmm.nmmwmm.mmmmhm
according 1o 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 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=5Smm

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
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Impedance Measurement Plot for Head TSL

17 May 2049 13:27:00
EED s14 s U FS L4871 0 ~48147 a 22.040 pF 1 502.000 200 MMz

Hig

Hiag \’

START 1 600,000 200 Mz STOP 2 D008 D06 Mz
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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 Scction

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

Centificate No: D1800V2-2d118_May18 Page 70l 8

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 32 of 44



FCC ID: AZ489FT7104 / 1C: 109U-89FT7104 Report ID: P8397-EME-00319

Impedance Measurement Plot for Body TSL

17 May 2818 13:126:32
EHI si1 1 u Fs 11441480 -4.86720 18,166 pF 1 820,900 000 Mz

START 1 608.008 860 MHz STOP 2 900.200 020 MHz
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Calibration Laboratory of 800, pm— Schweizerischer Kalibrierdienst
Schmid & Partner % 7 g Service sulsse d'étalonnage
Engineering AG e 4 Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland -,,,_m\“\-' — ,.4' S swiss Calibration Servico
Accroditod 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_Oct18
CALIBRATION CERTIFICATE J
e ———————— —_—

Object D1800V2 - SN:278

Cairation procedure(s) QA CAL-05.v10

Calibration procedure for dipole validation kits above 700 MHz

Calibration date: October 15, 2018

Tmmmmnmwmmmmmmmdmm(w
The measurements and the uncertainties with confidence probability are given on the foliowing pages and are part of the certificats.
All cafibrations have been conducted In the closed isboratory facility: environment temperature (22 = 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibeation)

Primary Standards D # Cal Date (Certificate No.) Scheduled Calideation

Powar mater NRP SN: 104778 04-Ape-18 (No. 217-02672/02673) Apri19

Power sensor NRP-291 SN: 103244 04-Apr-18 (No. 217-02672) Apr-19

Powar sansor NRP-Z291 SN: 103245 04-Apr-18 (No. 217-02673) Ape-19

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

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

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

DAE4 SN: &1 04-Oct-18 (No. DAE4-601_Oct18) Oct-18

Secondary Standards 1D # Check Date (in Iy ) Scheduled Check

Power mater EPM-442A SN: GBI7480704 07-Oct-15 (in house check Oct-18) In house check: Oct-20

Power sensor HP 8481A SN: US37292783 07-0ct-15 (in house check Oct-18) In house check: Oct-20

Power sensor HP B4B1A SN: MY41002317 07-0Oct-15 (in house check Oct-18) In house check: Oct-20

RF gonerator R&AS SMT-06 SN: 100972 15-Jurr-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 house checic: Oct-19
Nama Function Signature

Caidrated by: Michael Websr Laboratory Technician %_
Approved by: Katja Pokovic Technical Msnager m

lssued: October 15, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of S, o Schwelzeriacher Kalibrierdienst
Schmid & Partner N g Sorvion viion & Mutoriige
Engineering AG 3 Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzertand 4 ,'ﬁ.\‘.\" \‘_ ¢¢" S Swiss Calibration Service
Accredited 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, "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 fiat 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 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 220°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 nommalized 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 W/kg = 16.5 % (k=2)
Body TSL parameters

The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 533 1.52 mha/m

Measured Body TSL parameters (220+£02)*C 535+6% 1.49 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 normalized 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 nomalized to 1W 20.8 Wikg = 16.5 % (k=2)
Certificate No: D1800V2-278_Oct18 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 4890Q-68jQ
Retum Loss -2314d8

Antenna Parameters with Body TSL

Impedance, transformed o feed point 490Q-721Q
Return Loss -206dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1198 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 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 shont-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order 1o 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 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 November 25, 2000
Centificate No: D1800V2-278_Oct18 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 15.10.2018

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: DI1S00V2; Serial: DIS00V2 - SN:278

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

Electronics: DAE4 Sn601; Calibrated: 04.10.2018

Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Senial; 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=5mm, dy=5mm, dz=5mm

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

Peak SAR (extrapolated) = 17.9 W/kg

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

-14.40

-18.00

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

ble View Channel Sweep Calbedtion Trace Scale Marker System Window Heb

| 800000 GHz 48.867 O
12884pF -B81000

\ 1.800000 GHz 89661 mu
-95 503 ¢

A= 0
On1: Stk 160000 GHz  ——

Jro.00 N CiH= > ]
e . 1. 800000 GHz 8 140 dB

40 00 Ch i Avg = j20
Cnl: Stant 1 60000 GHg =
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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:
¢ 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
e Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
« DASYS5252.10.2(1495); SEMCAD X 14.6.12(7430)

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

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

-3.60
-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

Ble Yiew Channel Sweep Calbration Irace Scde Marker System Window Heb
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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 D750V3
(SN 1098) Head Body
Date Measured Impedance Return Loss Impedance Return Loss
real Q | imag jQ dB real Q | imag jQ dB
11/08/18 46.65 -1.94 -27.95 50.51 -1.01 -38.98
11/10/19 46.58 -1.25 -28.79 48.57 -1.14 -33.42
11/01/20 47.98 -3.07 -28.62 47.96 1.38 -31.96
Dipole D835V2
(SN 4D030) Head Body
Date Measured Impedance Return Loss Impedance Return Loss
real Q | imag jQ dB real Q@ | imag jQ dB
11/08/18 50.90 -2.77 -30.80 47.60 -3.76 -26.82
11/10/19 52.10 -2.94 -29.08 47.74 -3.64 -26.88
11/01/20 55.94 0.02 -25.23 49.18 -2.62 -25.77
Dipole D835V2
(SN 4D029) Head Body
Impedance Return Loss Impedance Return Loss
Pl real Q@ | imag jQ dB real @ | imag jQ dB
04/20/20 49.35 -4.89 -25.98 46.96 -3.82 -25.92
04/27/21 49.24 -5.41 -25.58 45.54 -4.77 -23.37
Dipole D900V2
(SN 085) Head Body
Impedance Return Loss Impedance Return Loss
D sl Be real Q | imag jQ dB real Q | imag jQ dB
11/08/18 54.49 -1.48 -26.89 50.88 2.53 -31.51
11/10/19 51.84 -2.54 -30.73 51.65 1.86 -31.59
11/01/20 53.98 2.62 -27.82 49.94 0.29 -28.75
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Dipole D1800V2

(SN 278) Head Body
Date Measured Impedance Return Loss Impedance Return Loss
real Q | imag jQ dB real Q | imag jQ dB
12/20/18 56.79 -3.55 -22.89 53.55 -6.43 -23.00
04/13/20 56.86 -0.70 -23.63 56.39 -9.23 -20.12
04/23/21 56.35 -3.86 -23.10 56.29 -8.79 -20.78
Dipole D1800V2
?SN 2D119) Head Body
Date Measured Impedance Return Loss Impedance Return Loss
real Q@ | imag jQ dB real Q | imag jQ dB
07/03/18 52.67 1.43 -30.60 51.20 -4.04 -27.63
04/13/20 54.31 -1.29 -26.84 51.10 -8.02 -22.71
04/23/21 52.95 -3.92 -26.53 51.43 -7.82 -21.94
Dipole D1900V2
?SN 5D065) Head Body
Date Measured Impedance Return Loss Impedance Return Loss
real Q | imag jQ dB real Q | imag jQ dB
11/11/19 54.07 3.84 -26.19 50.46 5.22 -25.74
11/01/20 54.84 4.40 -23.78 49.07 5.72 -23.52
Dipole D1900V2
?SN 5D064) Head Body
Date Measured Impedance Return Loss Impedance Return Loss
real Q@ | imag jQ dB real Q | imag jQ dB
09/24/19 56.19 4.89 -22.58 51.47 5.57 -25.10
11/01/20 56.78 5.57 -25.18 51.24 5.76 -24.85
Dipole D2300V2
p(SN 1007) Head Body
Date Measured Impedance Return Loss Impedance Return Loss
real Q | imag jQ dB real Q | imag jQ dB
04/08/19 51.92 -0.37 -34.36 52.28 -4.27 -26.50
04/13/20 51.25 0.84 -35.49 52.53 -3.98 -26.65
04/23/21 52.37 -0.25 -30.83 49.57 1.44 -25.31
Dlpt()éeND728425)OV2 Head Body
Impedance Return Loss Impedance Return Loss
PRl real Q@ | imag jQ dB real @ | imag jQ dB
04/13/20 52.88 5.04 -24.71 46.60 4.69 -24.53
04/23/21 50.90 3.21 -29.40 48.13 3.70 -25.41
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Dipole D2600V2

(SN 1002) Head Body
Date Measured Impedance Return Loss Impedance Return Loss
real Q | imag jQ dB real Q | imag jQ dB
06/17/19 45.70 -0.50 -26.90 44.89 3.13 -23.99
04/16/20 45.48 -0.94 -26.27 43.19 3.77 -21.55
04/22/21 43.83 -2.76 -22.06 43.53 2.52 -22.33
Dipole D5GHzV?2 -
5250 Head Body
(SN 1026)
Date Measured Impedance Return Loss Impedance Return Loss
real Q | imag jQ dB real Q | imag jQ dB
12/20/18 46.47 0.37 -28.69 49.07 2.41 -31.67
11/10/19 50.87 3.02 -24.72 45.84 2.33 -30.96
11/02/20 44.89 -3.95 -23.27 48.09 -1.53 -31.34
Dipole D5GHzV?2 -
5500 Head Body
(SN 1026)
Date Measured Impedance Return Loss Impedance Return Loss
real Q | imag jQ dB real Q | imag jQ dB
12/20/18 53.80 2.24 -27.44 50.58 1.49 -35.95
11/10/19 50.40 1.23 -25.99 49.86 -1.64 -42.22
11/02/20 54.84 1.18 -26.66 50.53 1.99 -37.58
Dipole D5GHzV?2 -
5600 Head Body
(SN 1026)
Impedance Return Loss Impedance Return Loss
Pl real @ | imag jQ dB real @ | imag jQ dB
12/20/18 56.25 4.23 -22.98 54.88 7.38 -21.50
11/10/19 55.28 2.13 -26.74 51.68 3.39 -25.31
11/02/20 53.61 -2.70 -27.22 57.25 1.16 -25.13
Dipole D5GHzV?2 -
5750 Head Body
(SN 1026)
Date Measured Impedance Return Loss Impedance Return Loss
real Q | imag jQ dB real Q@ | imag jQ dB
12/20/18 49.77 -1.59 -35.86 53.22 -2.52 -28.05
11/10/19 49.02 -3.74 -31.56 54.25 -5.46 -25.09
11/02/20 47.26 -3.47 -27.06 45.90 -7.38 -21.65
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