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Calibration Laboratory of ﬂ&wﬁ}
Schmid & Partner =%
Engineering AG 2
Zeughaussirasse 43, B004 Zurich, Switzerland AN
*ellinhy

Acerodited by tha Swiss Aceratitalion Sandes (SAS)
The Swiss Accredilnlion Service ia one of the signatories 1o the EA
Mutlitateral Agreoment for the recognition of ealibiration sorilicates

Cliant Motorola EME

Report ID: P3360-EME-00027

Schweizerischer Kalibricrdisnst
Eervice suisse détalonnago
Servizie svizzero di taratura
Swiss Calibration Service

Aceraditation Mo.: SCS 108

Cartifieats Ho: DT50V3-1098 Oct13

|CALIBRATION CERTIFICATE

Calibration procedure for dipole validation kits above 700 MHz

Cahbbration Equipmen| used (METE crilkzal for cabralian)

Oibijact D750V3 - Shi: 1098
Culibration prevedursis) QA CAL-05.v3
Callbration date: Cctober 15, 20013

This calibration cefilicate docsments the trecesbility to netions standards, which realize the physcal units of measurements (51)
Tha maasuremants and the uncartainfias with canfidence probabiily are given on the foltewing pages and are par of the caridicatle

All calibrations have been condudted in the cosed laboratory leclity amdarenman mnpanbum (22 + 3)°0 and humidity < T0%.

Thus - cahibralion corblicnte shill nol be eapeoduced axcept in bl withoul witten approval of iha iabadaiary,

Frimary Standams {ins Cni Diate (Coenflicate Mo b Schaduled Catbradion

Peaiwer mater EPM-1424 GEIVATO 09-Oet-13 (Mo, 31701827 Qet-14

Power sensor HP Ba8 14 Us3Ta02783 08-0Oct 13 {No. 217-01B27) Oct-14

FPower ssnsor HP B8 1A My41082317 0% Ot-13 (Mo, 21T-01B28) Det14

Fadasence 20 G Altangaion SN S058 (20k) (= Apte13 (R0, 21 T-01TE6) Apr-14

T'!,rpﬁ-hl mismaleh combmation SM: 5047 3 / DB32? O A -1 (Mo 217-01738) Apr-1d

Referenpe Probe ES30VE S 3205 PHDec-12 (No. E53-3206_Dectd) Do 13

DAES SM: 6 Zh-Apre13 (Mo, DAES-GI1.Apr13) Apr14

Sapondary Slandards o & Chiek Date (in housa) Bohenduled Chock

AF ganarator RS GMT-046 1000HE 04-Aug-29 (m heuse check Ool=18) In house check; Gal-15

Matwork Analyzer HP 8753E USITIROERS B4206  TE-D- (I hbuss check Cut-10) inhouss ehack: Oct-14
Miarma Funclion Sigrature

Calbrated by: Dimce lilay Latamtary Tochniclan ﬁ@ -‘f,\,{,qj

Appeovad Dy Kalja Pokovic Technical Manager

f"':: %—

Issued; Octobar 15, 2013

Certificate No: D730V3-1098_0ci13
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Calibration Laboratory of
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Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
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, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

Certificate No: D750V3-1098_0Oct13 Page 2 of 8
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FCC ID: AZA89FT7078

Measurement Conditions
DASY system configuration, as far as not given on page 1.

Report ID: P3360-EME-00027

DASY Version DASY5 V52.8.7

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 22.0°C 419 0.89 mho/m

Measured Head TSL parameters (22.0 £0.2) °C 41.4+6% 0.91 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 2.08 Wikg

SAR for nominal Head TSL parameters normalized to 1W 8.16 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 1.36 Wikg

SAR for nominal Head TSL parameters normalized to 1W 5.36 W/kg = 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 55.5 0.96 mho/m

Measured Body TSL parameters (22.0 £0.2) °C 54,6 6% 0.98 mho/m + 6 %

Body TSL temperature change during test <0.5°C -en -
SAR result with Body TSL

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

SAR measured 250 mW input power 2.21 Wikg

SAR for nominal Body TSL parameters normalized to 1W 8.67 Wikg + 17.0 % (k=2)

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

SAR measured 250 mW input power 1.46 Wikg

SAR for nominal Body TSL parameters normalized to 1W 5.75 W/kg = 16.5 % (k=2)

Certificate No: D750V3-1098_0ct13
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FCC ID: AZA89FT7078

Appendix
Antenna Parameters with Head TSL

Report ID: P3360-EME-00027

Impedance, transformed to feed point 547Q-23iQ
Return Loss -26.0dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 49.3Q-36jQ
Return Loss -28.7dB
General Antenna Parameters and Design
[ Electrical Delay (one direction) | 1.033 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 arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 05, 2013

Certificate No: D750V3-1098_0Oct13

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16

Page 4 of 8

Page 6 of 78



FCC ID: AZA89FT7078 Report ID: P3360-EME-00027

DASYS5 Validation Report for Head TSL

Drate: 14102013
Test Laborutory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3: Serial: D750V - SN: 1098

Communication System: UID 0 - CW & Frequeney: 750 MH:

Medivm parameters vsed: =730 MHe: o =091 Sim: eo= 414 p = 1000 kgm”
Phantom section: Flin Section

Measurement Standard: DASYS (IEEEAECIANST O3, 19-2007)

DASYS2 Conliguration:
= Probe: ES3DY3 « SN3205; ConvFi6.28, 6.28, 60.28); Culibrated; 28.12.2012:

s Sensor-Surface: 3mm (Mechanical Surface Detection)

Electromes; DAES Sn601; Calibraged; 25.04.2013

Phantom: Flat Phantem 4.90; Type: QDOOOP42A AL Serial: 1001

DASYS2 328701 1371 SEMCAD X 146 10T164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=13mm/Zoom Scan (7x7x7)/Cube 0:
Measurement gric: dy=5mm, dy=5mm, de=5mm

Reference Value = 52,874 Vim; Power Drilt = 0,03 dB

Peak SAR (extrapolited) = 3.15 W/ikg

SAR(] g) = 2.08 W/kg: SAR(10 g) = 1.36 W/ikg

Maximuim value of SAR {measured ) = 2.42 Wikg

e

“un

B

¥

0B = 2.42 Wike = 3.84 dBW/kg

Conificate Mo: OF50V3-1056_0a113 FPage 5 ol &
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FCC ID: AZ489FT7078 Report ID: P3360-EME-00027

Impedance Measurement Plot for Head TSL
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FCC ID: AZA89FT7078 Report ID: P3360-EME-00027

DASYS Validation Report for Body TSL

Pane: 15,10.2013
Test Laboratory! SPEAG, Zurich, Switzerhund
DUT: Dipole 750 Mlz: Type: D750V3; Serial: D750V - SN: 1098

Communication System: UlD 0 - CW ; Fregquency: 750 MHz

Medium parameters used: £ =750 MHz: o = 0.98 §$/m: & = 54.6: p= 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASYS (IEEENEC/ANS] CA3.19-2007)

DASYS2 Confliguralion:
o Probe: ES3DV3 - SN3205; ConvF(6. 11, 611, 6.11) Calibrated: 28.12.2012;
e Sepsor-Surface: 3mm (Mechanical Surfice Detection)
+  Electromes; DAEA Sn601; Calibrated:; 25.04.20103
*  Phantom: Flai Phantom 4.9 Type: QDROOOP49AA: Serial: 1001
«  DASYS2SLRT(AT) SEMCAD X 14.6. 107 164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=53mm, dy=5mm, de=Smm

Reference Value = 52503 Vm; Power Drift = 0,02 dB

Peak SAR (exirapolated) = 322 Wikp

SAR(] g} = 2.21 Wikg; SAR(10 g) = 146 W/kg

Muximum valoe of SAR (measured) = 2.54 Wikg

-A.E0

~A1.50

0dB =254 Wikg = 4.05 dBW/kg

Canificate MNo: O7S0V3-1088_0ct13 Fage 7 ol 8
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Impedance Measurement Plot for Body TSL
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Report ID: P3360-EME-00027

Schweizarischer Kalibrierdlenst
Service sulrse o dtalonnage
Servizio svirziéro di teratura
Swiss Galibration Service

Acereditstion Ma: SCS 108

Cortificate No: D900V2-085_Feb14

CALIBRATION CERTIFICATE _

1

Otyjoct

Cakbraloh procedurala)

Catralion dake

Dg00V2 - SN: D85

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Fabruary 12, 2014

Calibration Equipmont osed {(MATE crticat tar calibration)

This callbration cerhlicate doewmants T Tracdabdity o national siandneds, which roalize the physkcal units of measuremants (51
The moasutements and the uneeitanlies sih confisents probatitity are giean on The obowing pages atd am part of the cortificats:

Al cfibrtlions have been conducted in tho clogad abaratony faciity. sivvironmant temgdératsn (22 £ 31°C and humidity < 20%.

| Pindy Stanards 10 i Cal Dt [Cortificate Mo, ) Echadulnd Cabbralion
Pawor matar EPM-3424 GBRITAROTM C8-0ct- 13 (No. 21 7-01857) Oet14
Pwmar stmzar HP S4814 US3YeeTES O5-Cied-13 (Ko, 217-01827) Oct-14
Powor sensor HP 84814 MY 1oy 0-0ct-13 (Mo H7-0VE2R) Oct=14
Refgronoe 20 of Atlongaion SN B0GE (20%) Dd-Ape 13 (o, 21701 736) Apra14
Typa-N mismmich combinatisn SN: 04T 3 1 g2’ O rApre13 {ho: 29701 739) hpr-14
Relijonce Proba ES30Y3 Sh 205 G0-Denc-13 (Mo, ES3-0205 Decid) Do 14
DAES SH: 601 25-Apr13 (No. DAESBHT Apria) Ape-14
Seeandary Standsrds 0= Chadth Dt fim bedasa) Scheduled Chadk
AF genatater HAS SMT-06 100008 Osb-ALig-99: (in hienese chock Oct-13) b Peoans etveck: OOl-16
HMatwork Anatyzer HP §753E USITIBOSES S4200 18-Oc1-01 (in house chack OG1-13) In howrsa check: Ocl-14
Maima Futction Sagnnnan
Calinrated by Juton Knsirm Srabony T : ]
By fil Labortony Techniclan 'C'_'__l{ _ d"" -
Approved try: Kailp Pokovie Technkcal Manngo:

This caltsition cornilicate shisl nol be reproducad axcopt n full wihou! willen deproval of the laticrgry,

lssuod: Fabrgary 12, 2014

Conificate No: DO00V2-085_Febi4
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- - WU,

Calibration Laboratory of q““\t_/\:_’_’/h"‘; §  Schweizerischer Kallbrierdienst

Schm!d & Eartner % ¢ Service suisse détalonnage
Engineering AG N Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland TSNS S  swiss Calibration Service

4,
Prrlyal ™

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
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, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

» 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: D900V2-085_Feb14 Page 2 of 8
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FCC ID: AZA89FT7078

Measurement Conditions

Report ID: P3360-EME-00027

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
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 22.0°C 415 0.97 mho/m
Measured Head TSL parameters (220+0.2)°C 404 +6 % 0.95 mho/m £ 6 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.58 Wikg
SAR for nominal Head TSL parameters normalized to 1W 10.4 W/kg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.65 W/kg
SAR for nominal Head TSL parameters normalized to 1W 6.66 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 55.0 1.05 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 53.9+6 % 1.03 mho/m £ 6 %
Body TSL temperature change during test <05°C —ene -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.58 W/kg
SAR for nominal Body TSL parameters normalized to 1W 10.4 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.66 Wikg
SAR for nominal Body TSL parameters normalized to 1W 6.70 W/kg = 16.5 % (k=2)

Certificate No: D900V2-085_Feb14
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FCC ID: AZA89FT7078 Report ID: P3360-EME-00027

Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point 51.8Q+09jQ
Return Loss -34.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 471 Q-0.7Q

Return Loss -30.2dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.391 ns j

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 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_Feb14 Page 4 of 8
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FCC ID: AZA89FT7078 Report ID: P3360-EME-00027

DASYS Validation Report for Head TSL

Date; 11.02.2004
Test Laboratory: SPEAC, Zunch, Switzerland
DUT: Dipole 900 MITz; Type: DYDY 2; Serial: DYODYZ - SN: D45

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

Medium parameters used: { = 900 MHz; 6 = (.95 S/m; & = 40.4; p = 1000 kg/m”
Phantem section: Flat Section

Measurement Standord: DASYS (IEEREAEC/ANST C63.19-2007)

DASY 52 Configuration:
= Probe: ES3ADV3 - SN3205; ConvF(6.09, 5.09, 6.04); Calibraied: 30.12.2013;
= Sensor-Surface: 3mm (Mechameal Surface Detection)
o Electronics: DAES SnéO 1 Calibrawed: 25.04.2013
= Phantom: Flat Phantom 4.91; Type: QDOOOP4YAA; Serial: 100]
» DASYS52 5287011375 SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube ()
Measurement grid: dx=5mm, dy=5mm, dv=3mm

Reference Vilue = 58223 Vi Power Drift = 0.02 dB
Peak SAR (exirapolaied) = 3.91 Wikg

SAR(] g) = 2.58 Wike: SAR(10 ) = 1.65 W/kg
Maximum value of SAR (measured) = 3.01 Wike

“REA0

1500

DdB =301 Wike =479 dBW/kg

Conificate Mo: DOOOVE-0BS _Fabid Page Sof 8
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FCC ID: AZA89FT7078

Report ID: P3360-EME-00027

Impedance Measurement Plot for Head TSL
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FCC ID: AZA89FT7078 Report ID: P3360-EME-00027

DASYS Validation Report for Body TSL

Drigte: 12.02.2014
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 900 MITz; Type: DHOOV2; Serial: DYOOVI - SN: 085

Comenunication System: LD 0= CW; Freguency: 900 Mz

Medium parameters used: [ =900 MHz; o= 103 81 & = 53.9; p = 1000 ka/m
Phantom section: Flit Section

Medsurcment Standard: DASY S (TEEEABECANSD CR3019-2007)

DASYS2 Configuration:
o Probe: ES3DVE - SNI205; ConvF(5.08, 398, 5.98); Calibrared: 30.12,2013;
«  Sensor-Surface; Irm (Mechanical Surfice Detection)
s Clectronics: DAES So601; Calibrated: 25.04.2013
o Phantoni: Flat Phantom 4915 Type: QDOUOIPAYAAL Serial: 1001

= DASYSISXLETIETE SEMCAD X 1461007 164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (7x7x7/Cube 0:
Measurement grd: dx=Smm. dv=Smm. dz=5mm

Reference Yalue = 56,048 Vim: Power Drift = 000 J13

Peak SAR fextrupolated) = 3.84 W/ks

SAR( gh = 2.58 Wikg; SAR(ID g) = 1.66 W/kg

Muxinuan vidueof SAR (measured) = 301 Wikg

OdB = 3.01 Wikg =479 dBW/ky

Cenilicate Mo: DEOIVE-085 Feb1a Pogo 7ol &
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Leughaunsirasse 43, 8004 Zurich, Swikeerlamd

5 Schwaizerischor Kallbrlordlenst

G Sevicesuisse déulonnage
Sorvizio svizzore di tarnfum

S Swiss Calibration Service

Acoroditod Ly the Swiss Accredtotion Sardce (SA5) Accraditation Ho: SCS 108
The Swiss Accreditation Service 1s one of tw signntorios 1o the EA

Multiletiral Agrooment for the recognition of calibration certilicates

cient  Motorola EME Gortifienta Na: D 1800V2-278_Aprid

[CALIBRATION CERTIFICATE ]
Object D1800Va2 - 8N; 278
Caitieation procoduidy) QA CAL-05.19

Calibralion procedure for dipole validation kits above 700 MHz

Calbration date: April 10, 2014

Thiés ciitmitem cartilicato docwmmts fic irscoobdity fo notional standards, which resioe the plysical uni of measurements (51,
The mpasurements and (s icedtadnlmos will codfidenco prababilily sne givan on the follosing pagee and S i of (H cheileaks

All enditations havo boon conductad in the ciosod leboemtoey leelly: omireneaat lempatating (22 = 350 and homidiy < 70%.

Callarafion Equipmond usod (MATE criicel lor calibration)
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Typea-d myiemalch coniblaation ShE 50472/ 06327 ONApe-14 (Mo, J17.018H1) Aprg

Palerancs Probe CEEN SN AT0 30-Dog- 13 (N, ES3-3205 Deoidy D14

DAES She el 25-Apr- 13 (Mo, DAEA-G0T_Aprid) Agai=4

Seecandary Standards W Chiack Dl (in housa) Schoduled Check

AF gannmbor &S SM1-06 100005 D4-AugrF3 (in house chack Ock-13) in houss ehock: Oct-10
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Approved by: Kaipa Pokovic Technical Managar

Tagmck: Al 80, 2014

Certificate Mo: D1B00V2-378_Aprid

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16

Pago 1 of &

Page 19 of 78




FCC ID: AZA89FT7078 Report ID: P3360-EME-00027

Calibration Laboratory of A
: P G Schwelzoriechor Knfitriendlens
Schimid & Parlner ‘:l\" == L c Seryloe sulnae OEalopnage
Engineering AG e Servizio avizzero di taroturn
Zoughausstrasse 43, 8604 Zurich, Svitsacund i‘ffﬁ‘aﬂ” S Swiss Calibration Servico
Aceraditod Ly o Swiss Acomeiiablin Sarvico [SA%) Aceraditation No.: SCS 108

The Swiss Accroditation Bervico s onwe of the slgnatorles to the EA
Multilatorasd Agreement lor the recognilion of calibration cerilicates

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 Detarmining the Peak Spatlal-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devicas: Measurement Techniques®, June 2013

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

o) KDB 865664, "SAR Measuremen! Requiremenis for 100 MHz o 6 GiHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Paramaters:

»  Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificale. All figures stated in the certificate are valid al 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 llat phantom section, with the arms oriented
parallel to the body axis.

o Fead Poinl Impedance and Retum Loss: These parameters are measured with the dipole
positionad under the liquid filled phantom. The impadance stated is transformed from the
measuremeant at the SMA conneclor to the feed point. The Return Loss ensuras low
raflected power, No uncerainty required.

+ Eleclrical Delay: One-way delay between the SMA connector and the antenna feed paint.
Mo uncertaintly required.

SAR measured: SAR measured at the stated antenna input power.
SAR nomalized: SAR as measured, normallzed to an input power of 1 W at tho antenna
cannactor,

+ SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nomiral SAR resull.

Tha reFmEd uncertainty ol measurement is slated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximataly 9526,

Corlicate Mo: DIA0OV2-278 Apr 4 Page 2 ol §
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FCC ID: AZA89FT7078

Measuremant Conditions

Report ID: P3360-EME-00027

DASY system conliguration, as {4 &s not given on page 1.

Lﬁ&? Version DASYS VE2.8.7
Extrapolation Atvanead Extrapolation |
Plniaim Motular Flat Phantom
Distanse Dipole Conter - TSL 10 mm with Spacer
Zoom Scan Resolution de. dy, de =5 mm
Frogquanay 1800 MHz & 1 MHz

Head TSL parameters
The lolluwing parameters and caloulations were applied,
Temperature Parmittivity Condugtivily
Nominal Head TSL parametors 22.0°C 400 1.40 mho'm
Moasured Hoad TSL parametars (220+07)°C | 38926% | 1.09mhom=6%
Head TSL lemperature change during 1est <05"C s
SAR result with Head TSL
SAR averaged over 1om® (1 g} of Hond TSL Condition
SAR mersungd 250 mW Inpul poveor 8.67 Wikg
SAR lor nominal Head TSL prrameters narmalized (o 1W 36 Wikg = 17.0 % (k=2)
SAR avaraged ovar 10 em’ (10 g) of Head TSL caimlifion
SAR mansiimd 260 mW input power 5.03 Wiky
SARA for nominal Hoad TSL paramatods normnlized o 1w 201 Wikg = 16.5 % (k=2)

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16

Body TSL parameters
The fllowing paramaters and calculalions were appliod.
Tomporaturng Parmittivity Conduativity
Mominal Body TSL parmmeters 220°C 53.3 1.52 mhisim
Measured Body TSL parameters (P20 020 BT 8+6% 1,53 mhofm & 6 %
Body TSL temporature change durlng test = 0.5°C wazs
SAR result with Body TSL
SAR averaged over 1 em? (1 g) of Body TEL Candition
SAR meagured 250 mW inpul powar 9,73 Wiy
SAR for nominal Body TSL paramaters normalized 1o 1W 36.5 Whkg 2 17.0 % (k=2)
SAR averaged over 10 em® {10 g) of Body TSL conditlion
SAR moaaured 250 mW Inpul power 5.14 Wik
SAH far nominal Body TSL paramatens normalized 1o 1W 20.4 Wikg = 16.5 % (k=2}
Canitilicale Mo: DISOOVI-27_Aprid Page 3ol 8
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Appendix
Antenna Parameters with Head TSL

linpadance, translormed 1o feod point 49.7{1-64 2
Fetum Logs «23.5dB

Antenna Paramolars with Body TSL

Impedanca, ranslormed to leed poind 457 1-88 |0
Helum Loss -21.6d48

General Antenna Parameters and Design

Electrical Dalny (one dirastion) 1,197 ng I

Adtar long tamm use with 100W radiated powear, only o slight warming of the dipels roar the leadpoint can be measirad.

Tha dipale ls made of standard semirgid coaxlal cable. Tha camer canduclor of the leading e s diroetly connecled io the
sacond mm ol the dipole. The antenna is tharalare short-circuited lar DC-signals, On soma of the dipoles, small end caps
are adied 1o tha dipols ams in order 10 improva matching when loaded accarding o the position s explalned in tho
“Measurament Conditions® parngraph. The SAR data are not affectad by this chango. The oweral dipoia logth is sl
aecording to he Standnsd.

Mo axcossive fores must b applied 0 the dipale ams, baasuse oy might band or the solderad connastions naar his
lesdpaint may be damagod,

Additional EUT Data

hanulaciured by SPEAG
Manufsetirad an November 26 2000
Carditioale Ne: D1BOOV2-27T80_Aprid Pago 4 ol B
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DASYS Validation Report for Head TSL

Date: 10.04.2014

Test Laboratory: SPEAG, Zorich, Switzerland
DUT: Dipole 1500 MHaz; Type: DIS00V2; Sevial: DISOOVE - SN: 274

Commumestion System: LI 0 - CW; Frequency: 1800 MHz

Medivm parnmeters used: (= [RO0 MHz o= 139 S5/m:; o= 309 po= 1000 kg}'m"’
PFlamtom section: Flat Section

Measurement Standad: DASY S (TEEEARCIANS] C63.19-2007)

DASYS2 Configuration:

Probe: ES3DVE - SMN3205; Convl(5.09, 5.0, 5.09); Calibrated: 30.12.2013;
Sensor-Swtace: Imimn (Mechanical Surface Detéction)

Electronics: DAEA Sn601; Calibrated: 25.04,2013

Phantom: Flat Phantony 5.0 (fronty; Type: QDROOOPS0AA; Serinl: (001
DASYS2 52870 1137), SEMCAD X 1461007 164}

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

Reference Value = #6431 Wi Power Drifl = 0.02 di

Penk SAR (extrapolated) = 17.9 Wikg

SARCI g) = 9.67 Wilkg; SAR(10 g) = 5.03 W/kg

Muximum value of SAR (measured) = 12,3 Wikg

.20

14,40

<1@.00

DdB = 12.3 Wik = 10.90 dBW/ky

Cartibeata Ma: D1A00VE-278_Apr14 Fago 5ol B
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Impedance Measureament Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: (4 04,2014
Test Inlmmmr;.r: SEPEAG, Zurich, Switzerland
DUT: Pipole 1800 MIe; T}'Pi.‘l DIV 2; Serinl: DISOVE - SN: 278

Conumunication System; U O - CW; Freguency: 1500 MHz

Medium parameters used: = 1800 MIlz; o = 153 $fm; 5, = 51.8; p = 1000 kg/m'
Phantom section: Flal Seclion

Measurement Standard: DASYS (TEERTEC/ANSTC63.19-2007)

DASY 52 Configusation:
= Probe: ESIDVY - EN3205; ConvI(4,B6, 4.80, 4.86) Culibrated: 30.12.2013;
+  Sensor-Sorface: 3mm (Mechanical Suifice Detection)
s Elecltoniics: DAEA Sab0 1 Calibrated: 25.04.20113
+  Phanton: Flat Phamom 5.0 (back); Type: QDOOOPSDAA; Scrial: 1002
o DASYSZS28T(113T); SEMCAD X 14.6. 1007 104)

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

Relerence Value = 93424 Vin; Power Drilt = -0.01 13

Peak SAR (extrupolited) = 17.1 Wikg

SAR g) =973 Wikg: SARID ) = 5,14 Wikg

Muaximum value of SAR (measored) = 12.3 Wikg

=3

=335

-6.71

10,86

1147

A6 T

0B = 12,3 W/kg = 10,90 dBW/kg

Cartilcnbe No: D1000V2-278_Aprid Paga 7ol 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partnar
Engineering AG

Toughausstrases 43, B004 Zurieh, Switzsrland

Azcrediled by the Swiss Aocrediinton Sarvcn [SA%)
Tha Swiss Acoraditation Service Ia ana of the algnataries to the EA
Muttltateral Agreament for the roocognition of calibration cedtifioates

Report ID: P3360-EME-00027

g Sehwelzeriecher Kelibriordionst

c Sorvios suksse d'étalsnnage
Eqrvizio svizaero oi taratura

S $wiss Calibration Service

Acereditation Me.s. SCS 0108

Glient  Motorola EME Certiticate No: D1900V2-521_Mar15
CALIBRATION CERTIFICATE |
Cibfeel D1800v2 - SN: 521
ialibration proceduni{s QA CAL-05.vD

Callbration procedure for dipole validation kits above 700 MHz
Caibralion dat; March 24, 2015

Calibraton Equipaonl used (IM&TE crillcal for calibraiion)

This calitmadion cerifcatio docomanls tha irmecahilig o mibionsl stendsrs, which realleg the physical units of maagsuramais (51
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausatranse 43, B0 Tueleh, Switesrinng I

& Schweizerischor Kalibrierdienst
c Borvice sitlsse d'dialonnege
s

;@:

Sarvirie swizzero di teratura
Swiss Callbration Service

oy
\
7/

¥

{*‘j
2

Accredived Uy s Swiss Acerditalion Sorvioo (SAS) Acermdliation Mot SCS 0108
Tha Swdsi Actreditation Service s ene of the signatorien 1o the EA
Multilateral Agrooment for the recegnition of calibration ceriticoles

Glossary:

TSL issue simulating lguid

ConvF sensilivity in TSL / NORM x,y,z
MN/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) 1EC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used In close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

«  Measurement Condifions: Further details are available from the Validation Report at the and
of the certificate. All figures stated in the cerlificate 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.

s Feed Foint Impedance and Return Loss: These parameters are measured with the dipole
posittoned under the liquid filled phantom. The impedance stated is transformed from the
measuramant al the SMA connector to the leed point. The Return Loss ensuras low
reflected power. No uncartainty requirad,

« Elecirical Defay: One-way delay between the SMA connector and the amenna feed point.
Mo 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,

= 8AR for nominal TSL parameters: The measured TSL parameters are usad to calculata the
neminal SAR result,

The refmrtnd uncertainty of measurement is stated as the standard uncertainty of measurement
multipbed by the coverage factor k=2, which for a normal distribution cormesponds to a covarage
probability of approximately 95%.

Cartificala No: M A00va-521_Mar1s Fapa2al B
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FCC ID: AZA89FT7078

Measurement Conditions
DASY symem configuralion, as far as not glven on page 1.

Report ID: P3360-EME-00027

DASY Verslon DASYS Ve2aas

Extrapolation Advanced Esxtrapalation

Phantam Madubar Flst Phantom

Distance Dipole Genter - TSL 10 with Spacor

Zoam Scan Aesolution dx, dy, dz =5 mm

Fraguency 1900 MHz + 1 MHz
Head TSL parameters

Tha follewing pammeters and calculnlions wens applied
Tompoeraturo Parmittivity Conductivity

Nominal Head TSL parameters 220G 40,0 1.40 piha/m

Measured Head TSL paramaters (22.0 + D2} "C 3ID0+6 % 1.38 mbw'm + 8 %

Head TSL temperature change during test =0.5*C wen -
SAR result with Head TSL

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

SAR measused 260 mW Input power 10,1 Wikg

SAR lor romimal Head TSL parmmates normalized 1o W

40.5 Wik = 17.0 % (k=2)

SAR averngod over 10 am” (10 g) of Head TSL contditlon
SAR measurod 250 mW Inpn power 524 Wikg
SAH for pominal Head TSL, parmolers rionmmalized 1o 1W 21.0 Wikg £ 16.5 % (k=2)

Body TSL parameters
Thir lellewing paramatars and calculations waera applled,

Cmrifficate No: DI900V2-521_Marts

Temparaiure Parmitilvity Conductivity

Mominal Body TSL parametera 22090 634 1.52 mhiaim
Measured Body TSL parameters (220 +02) "G 52820% 1.50 mhofm = 6 %
Body TSL temperature change during lest < 0.6°C

SAR result with Body TSL
SAR averaged over T om® {1 g) of Body TSL Condition
SAR maasirad 250 mW lnpul powes B.92 Wikg
SAR for nominal Body TSL paramatars ranmaiized o 1W 39.9 Wikg = 17.0 % (k=2)
SAR averaged aver 10 em” (10 g) of Bady TSL eondition
SAR measured 250 m\W ingul power 526 Wiy
SAR for nominal Body TSL porametens norrnalized o 1W 21.1 Wilkig = 16.5 3 [k=2)

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, ranstormed to foed point 481 Q-840
Fletum Loss -23.348

Antenna Parameters with Body TSL

Impedance, nstormed fo feed point ABH Y- 530
Ratum Loss «21.24¢8

General Antenna Parameters and Design

LElhctru:ul Delay {one direction) I 1189 ns J

Alter long term usa with 100W rdiated power, only o slight warming af tha dipole near the Teadpoint can be measurod,

Tha dipeie ts made of standard sominigid eoaxial calde. The canter conductar of the tending line §s directly cannected to the
second anm of the dipme The antenna is therelore shor-ciecuited for DC-signals. On some of the dipoles, small ond caps
are added 1o the dpols ams in ordar lo Improve matehing whan loaded according 1o the position as axplainod In the
*Moasuremant Conditions” paragraph. The SAR dale ane not allectod by this changa. The dverall dipala langth is st
accading 19 tha Standand.

Mo excassive force must be applied (o the dipale prma, bacause 1hey might bend or tho saldarsd connactions naar e
tendpoin| may be damaged

Additional EUT Data

Manufaciurad by SPEAG
Manulactured on Saptanbar 20, 2000
Cortificate Moo DD00V2-521, Marb Page 4 ot 8
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DASYS Validation Report for Head TSL

Date: 24.03.2015
Test Labormory: SPEAG, Zurich, Swikceriand
DUT: Dipole 1900 ML Type: DI900V2; Sevial: DTO0GY2 - SN: 521

Communication Systerm: IO - CW; Frequency: 1900 MHz

Medium parameters used: f= 1900 MHe; o = 138 8/m; i = 39; p = 1000 kg/m"
Phamtom scction: Flal Section

Meusurement Stimdard: DASYS (TREENEC/ANSI C63.19-2011)

DASYS2 Conligurntion:

+  Probe: BSIDVI - SN3205; Convl(5, 5, 5); Callbrated: 30.12.2014;

«  Sepsor-Suface: Jimm (Mechanical Surfiace Detection)

«  Blectronics: DAEA Sa601; Calibiated: 18.08.2014

s Phantows: Flut Phantom 5.0 (front); Type: QDOODPSOAA; Serial: 1001
DASYS2 52.8.8(1222); SEMCAD X 4.6, 1007331

L3

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mnv/Zoom Scan (7Tx7x7)/Cube 0:
Measurement grid: de=5Smm, dy=5mm, dz=5mm

Reference Value = 98,12 Vim: Power Drift = 0,04 dB3

Peak SAR (extrapolated) = 150 Wikg

SAR( g) = 10.1 W/kg; SAR(I0 g = 5,24 Wikyg

Muximuom value of SAR (mepsured) = 12,6 Wikg

OdB = 12.6 Wikg = 11.00 dBW/kg

Cartilicate No: D1800OVZ-E21_Mars Page Sof 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Bady TSL

Dite: 24.03.2015
Fest Laboratory: SPEAG, Zutich, Switzerdand
DUT: Dipole 1900 MHz; Type: DIYDOVZ; Serinl: D1900V2 - SN: 521

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

Medium parameters used: [= 1900 MHz; o = 1.5 S$/im; & = 32.8; p = 1000 kg/ini®
Phantom section: Flat Section

Measurement Standand; DASYS (IEEEAECIANST C63.19-2011)

DASYS2 Conliguration:
+  Probe: ES3DV3I - SN3205; ConvFid.035, 4.65, 4.65); Calibrated: 30,12.2014:
«  Sensor-Suiface: Jmm (Mechanical Surface Deteetion)
+  Electronics: DAE4 Sn60L; Calibrated: 18.08.2014
«  Phantom: Flat Phontom 5.0 (back); Type: QDUDOPS0A A; Serial: 1002
o DDASYSZ52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 95,34 Vim; Power Dinfr=0.02 di2

Pesk SAR (extrapolmed) = 16.9 W/ke

SAR(] g) =992 W/kg: SAR(LD ) = 5.26 Wik

Maximwm value of SAR (measured) = 12.4 Wikg

=00
-6.00
-4.00

-12.00

-15.00

0dB = 12.4 Wikg = 10.93 dBW/kg

Cartilicata Ne: DI900V2-521_Marts Pagn T of B
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of _s“'w"'/,_ G Schwaizerischer Kalibrierdienst

Schmid & Partner ‘\"‘l:-\“-:-"lj——’}"_ Service suisse d'étalonnage
Engineering AG o c Servizio svizzero di taratura

Zeughausstrasse 43, B004 Zurich, Switzerland {//;:\\'{? S Swiss Calibration Service

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

Client Mototrola EME

CALIBRATION CERTIFICATE

Accreditation No.: SCS 0108

Certificate No: D2450V2-703_May15

Obiject D2450V2 - SN: 703

Calibration procedurels) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Calibration date;

May 11, 2015

This calibration certificate decuments the fraceabllity to national standards, which reafize the physical units of measurements (S
The measurements and the uncertainties with confidence probability are given on the following pages and are pan of the cerlificate,

All calibrations have been condugted in the closed laboratory facility: environmant temperature {22 2 3)"C and humidity = 70%.

Calibration Equipment used (MATE critical tor calibration)

Primary Standards D# Cal Date (Centificate No.j Scheduled Calibration

Power meler EPM-4424 GB3v480704 07-0ct-14 {No. 217-02020) COct-15

Power sensor HP 84814 837292783 07-0ct-14 (No. 217-02020) Oel-15

Power sensor HP 84814 MY41082317 07-Oct-14 (No. 217-02021) Oct-15

Reference 20 dB Attenuator SN: 5058 (20k) 01-Apr-15 (No. 217-02131) Mar-16

Type-MN mismatch combination SN: 5047.2 / 06327 O1-Apr-15 (Mo, 217-02134) Mar-16

Reterance Probe ES3DV3 BN: 3205 30-Dec-14 (MNo. ES3-3205 Dec14) Dec-15

DAE4 SM: 601 18-Aug-14 (No. DAE4-801_Augid) Aug-15

Secondary Standards 1D # Check Date {in house) Scheduled Check

RAF generator R&S SMT-06 100005 04-Aug-89 (in house check Oct-13) In house check: Oct-16

MNatwork Analyzer HP 8753E US37390585 84206 18-0ct-01 (in house check Oet-14} In house chack: Oct-15
Nama Function Signature

Calibrated by: Michae! Weber Laboratory Techniclan /; QE g

Approved by Katja Pokovic Technical Manager

This calibration certificate shall not be reproducad except in full without writtan approval of the laboratery,

Issued: May 11, 2015

Certificate No: D2450V2-703_May15

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16
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o \'\'_':}‘ s

Calibration Laboratory of

. S:'\‘ S/ ‘/,JJ 5 Schweizerischer Kalibrierdienst
Schmid & Partner ﬁ c Service suisse d'étalonnage
Engineering AG e NS Bervizio svizzero di taratura
et
Zeughaussirasse 43, 8004 Zurich, Switzerland ! 4ﬁ\_\ S S swiss Calibration Service
LTI A¥
Accradited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of 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, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 Systerm 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.

¢ SAH 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: D2450V2-703_Mayi5 Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular 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 foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0+0.2)°C 37.9+6% 1.84 mho/m + 6 %
Head TSL temperature change during test <0.5°C p— cece
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.3 W/kg
SAR for nominal Head TSL parameters normalized to 1W 52.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.19 W/kg
SAR for nominal Head TSL parameters normalized to 1W 24.5 Wikg £ 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+0.2)°C 50.7+6 % 2.03 mho/m =6 %
Body TSL temperature change during test <05°C - e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.2 W/kg
SAR for nominal Body TSL parameters normalized to 1W 51.3 W/kg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 6.10 W/kg
SAR for nominal Body TSL parameters normalized to 1W 24.0 W/kg = 16.5 % (k=2)
Certificate No: D2450V2-703_May15 Page 3 of B
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5440 +40jQ
Return Loss -24.8 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 51.102+55|Q

Return Loss -25.2dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.148 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpeint 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 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
Certificate No: D2450V2-703_May15 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 11.05.2015
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 = 1.84 S/m; & = 37.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
= Probe: ES3DV3 - SN3205; ConvF(4.54, 4.54, 4,54): Calibrated: 30.12.2014:
» Sensor-Surface: 3mm (Mechanical Surface Detection)
» [Electronics: DAE4 Sn601; Calibrated: 18.08.2014
» Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Serial: 1001
« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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 = 101.4 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 27.7 W/kg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.19 W/kg

Maximum value of SAR (measured) = 17.6 W/kg

dB

-5.00

| -10.00
-15.00
-20.00

-25.00

0dB=17.6 Wikg = 12.46 dBW/kg

Certificate No: D2450V2-703_May15 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

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; ¢ = 2.03 $/m; & = 50.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY352 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.32, 4.32, 4.32); Calibrated: 30.12.2014:
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 18.08.2014

Phantom: Flat Phantom 5.0 (back); Type: QDO0O0OPS0AA; Serial: 1002
DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Report ID: P3360-EME-00027

Date: 11.05.2015

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 94.99 V/m: Power Drift = -0.03 dB
Peak SAR (extrapolated) = 27.4 W/kg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.1 W/kg
Maximum value of SAR (measured) = 17.2 W/kg

0dB=17.2 W/kg = 12,36 dBW/kg

Certificate No: D2450V2-703_May15 Page 7 of 8
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Impedance Measurement Plot for Body TSL

11 May 2045 4@:59:24
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Calibration Laboratory of A Sctwalzerissher Kaflbrlerdionst
Schmid & Partner S g Service sulaso d'é1aIBANAG
Enginesaring AG % Soryizio avizooro di taraturs,
Zoughnusstrasee 13, 0004 Zurich, Swizeriand fﬁ"_*\‘}? S swiss Colibration Service
Al
Acerediod by Bie Swise AccredEnlion Senico (FAS) Acereditation No: SCS 0108

Tha Swilne Aceraditation Service ia ano of tha slgnatoras ta the EA
Multilsteral Agresment for the recagnition of callbration ceriificates

Climnt Motarola EME Corfifieats No: D2450V2-704_Mar15
CALIBRATION CERTIFICATE —_

Ot D2450M2 - SN 704

Caliilion prodedurs(a) CIA CAL-05.v9

Galibration procecdure for dipole validation kits above 700 MHz

Calitiration data: Mareh 13, 2018

Pt coislitiraboo coltllicabe Boouments (he tméanhitily 1o nalianil atandicds, which mallze the physical units of moasurermeo (51}
Tho massurrse and e uncediilios with confidense probatsty am phean o i fidieing peges and ane par al ihe corditicate

Al cslititabons have bion conducbed i s ciosad labonmbony fanility: envionmen empomtee (22 + 35°C il humidy < 0%

Caitrtinn Equipmant used (MATE enbonl for ealibration)

Primary Sinndads |y Cal Do (Coriificiie Mo} Schadulod Castualion |
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Ralarence 20 4B Altonuator EN: 5SS (A0) D3-Apr-14 (Ha. 287-01818) Apr1h

Typa-M muematsh combination SH:5047.2/ DB3ZT  D3-Apr-14 (Moo 267-01821) Apras

Rwlmrenon Probe 5303 SN 3205 (kD14 (Mo, ES-3308_ Doi14) Dwe-15

DAE4 5H: 501 1i-ALG-14 (Mo, DES-BOY_Aufta) Auge15

Hacandany Stantads oo Cihvarc Uik i Pyossin] Schodulod Chack

1tF ganorator HAS SMT-06 1000 (M- Aaag-Bi (in house chack Dc-13) in howso cleck: Oc-18

Peabwoik Anmlyeer HIT §7E3E USITH5E0 Sa208  18-Dol-00 {in house chack, Ot 14) In b chock: Oct-15
Mamo IPunslion Gignalum

Calltribod by daten Knstmn Laborabory Tachnician - ﬁ = !: - =

Agproved by Knlin Poloie Technicnl Mataget R

‘F{_,-A- F :ﬁ-

Isguod; March 13, 2015
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Calibration Laboratory of .@M‘:"_x.'.iﬂ Sehwelzarischer Kalirierdionst
Bchmid & Partner =% Sorvics suinso d'étalannage
Engineering AG 2 5 Servizlo svizzeie di uraturs
Zeughnusstronss 43, 8004 Zurich, Switzarland ﬁ"‘\* Swiea Cafibration Sorvic
Aueriied by Ihe Swiss Accrodinlion Service (SAS) Acereditation No.: SGS 0108

Theer Swins Accrediatian Servico in ono of tha slgnatories to the EA
Mulkilatorsl Agrommant for the recognitian of callbsalion cerlificatos

Glossary:

TSL tissue simulating fiquid

ConvF sensitivity in TSL / NORM x,y.z
RA not applicable or not measured

Callbratlon 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 Techniquas”, June 2013

b) |EC 82209-1, *Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity 1o the ear (Irequency range of 300 MHz to 3 GHz)",
Fabruary 2005

¢} KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

= Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate. All figures stated In the cedificate are valid at the frequency indicated.

o 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.

= Food Point Impedance and Return Loss: These parameters are maastred with tha dipole
positioned under the liquid filled phantomn. The impedance stated is transformed from the
measurement al the SMA connector to the feed point. The Pelurn Loss ensures low
reflected power. No uncertainly required.

» Electrical Delay: One-way delay between the SMA connectar and the antenna fead point.
MNe uncertainty required,

» SAA measured: SAR measured at the stated antenna inpul power.

=  SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connectar,

= SAH for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resull.

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

Codificate Mo: D2450V2- 704 _Marih Paga 2 of 8
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FCC ID: AZA89FT7078

Measurement Condilions
DASY system canfiguratlan, as far as not given on page 1.

Report ID: P3360-EME-00027

DASY Version DASYS V52.8.8

Extrapolation Advanced Exrrapolation

Phantam Madular Flnl Phartam

Distange Dipole Ganter - T5L 10 an with Spacar

Zoom Scan Resolution thx, dy, dz = & mm

Fraguancy 2450 MHz 4 1 MHz
Head TSL parameters

Tha lallowing paramelans snd caleulstions waere applied
Temperalura Parmittiviity Coanductivity

Nominal Head TSL parametera S20C Ag2 1.80 mpadm

Measured Head TSL parameters Z20:02) G a78=8% 1,83 mha/m x 6 %

Head TSL temperature change during st <05°C —
SAR result with Head TSL

SAR averaged over 1 om® {1 g) of Head TSL Condilion

SAR measurad 250 mW ingud power 131 Wikg

SAR tor nomingl Head TSL paramiters normalteed to TW S1.8 Wikg = 17.0 % (k=2)

HAR averaged ower 10 om® (10 g) of Head TSL condition

SAR measured Z50 riW input power B.05 Wikg

SAH tor nomingal Hexd TSL pammmebens nrmalized o 1% 248.0 Wikg £ 16.5 % (k=2)
Body T5L parameters

The lellowing pammaters and caleulations ware applisd,
Temperature Pormittivity Conductivity

Nominal Body TSL parameters 2200 52T 1.85 mho/m

Measured Body TSL paramaters (#2002 °C 50828 % 2,02 mhoim =6 %

Body TSL temperature change during tost < .50 s =
SAR result with Body TSL

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

SAR measurad 250 mW Inpul power 12.8 Wikg

SAR for pominal Body TSL paramelens

normalizad to 1W

49.1 Wikg = 17.0 % (k=2)

SAR averngod over 10 em?® {10 g) of Body TSL condithon
SAR measured 250 mwW input power 5.82 Wikg
SAR for nominal Body TSL paramatars normalized o W 22.9 Wikg £ 16.5 % (k=2)

Catificals Noo D2450V2-704_Marlb
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedanco, transfommed to feed paint ES00) + 28
Hrtiien Loss - 242 i

Antenna Parameters with Body TSL

Impadance, iranslarmed 1o faed point 23N +44ia
Falurn Loss - 26.2 dB

General Antenna Parameters and Design

Electiical Dalay (onn diroction) | 1148 ns I

After fong term use with 100W radiated power, only @ slighl wanmibng of tha dipalis naar the fosdpoint can bg measurod.

Tha dipoie ts made of slandard semingid coaxlal catde. The canter conduetor of 1he Teeding line is dirsctly connecled fo tha
second arm of the dipole. The antenna i hereloie short-cirouited for DC-signals. On somo of the dipoles, small end caps
o added 1o the diptle arms in order to (mprove matching when loaded according 1o tha position as explained In tha
“Moasurament Conditions” paragraph. The SAH data are nol alfected by this changs. The overall digole lengih |s stil
ncconding to lhe Standard.

No excessive lorca must e applied 1o e dipole arme, besause they might bend or tho soldered connections naar the
Inedpaint may be damagad.

Additional EUT Data
Marulactured by SPEAG
Marfacturad on March 22, 2001
Cardiliaata Mo D2AEOV2.704 LariS Page d ol 8

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16 Page 46 of 78



FCC ID: AZA89FT7078 Report ID: P3360-EME-00027

DASYS Valication Report for Head TSL

Dyate: 13.03.2015
Test Lahorotody: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 M1y; Type: D2450V2; Serial: D2450V2 - SN:Tid

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

Medinm parameters used; T = 2450 MHz; o = 1.83 S/my; 5, = 37.8; p = 1000 kg/m’
Phamtom section: Flat Section

Measurement Standard: DASYS (IEEEMECANST ORI 19-2001)

DASYS2 Confligurniion:
«  Probe: ES3DV3 - SNA20S5; ConvlF(d. 54, 4,54, 4.54); Colibrated: 30.12.2014;
=  Sensor-Surface: 3mun (Mechameal Surlace Detection)
= Clectronics: DAER4 $a601; Calibrated: 15.08,2014
¢ Phantom: Flat Phantom 5,0 (front);, Type: QDODOPS0OAA; Scnal: 1001
 DASYS52 5LB.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7%7)/Cubse 0:
Measurement grid: dx=Smm, dy=5mm, de=5mm

Reference Value = 99.70 Vim: Power Tl = 0004 dR

Peak SAR (eximapolated) = 27.4 Wikg

SAR(1 @) = 13.1 Wikg: SAR(10 g) = 6.05 W/kg

Maximum vilue of SAR (measured) = 17.0 Wike

0dB = 17.0 Wkg = 12,30 dBWikg

Canificata Mo: D2450V2-704_Maris Page 501 8
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Impedance Measurement Plot for Head TSL

13 Mar 2005 L1944
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DASYS Validation Report for Body TSL

Date: |3.03.2015
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 2450 MHz; Type: D2450V2; Serial; D2450V2 - SN:T04

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

Medium parameters used: [ = 2450 MHz; o = 2,02 S 5, = 50.8; p= 1000 I:,L_\!J’:'l'ilII
Phemtom section: Flnt Section

Measurement Standacd: DASY S (IHEFABC/ANST C63.19-201 1)

DASYS2 Configuration:
«  Probe: ESIDVA - SN3205; ConvF(4.32, 4.32, 4327 Calibrated: 30.12.2014:
«  Sensor-Surface: 3mn (Mechanicul Surfoce Detection)
«  Electronics: DaED Sn601; Calibrated: 18.08.2014
= Phantom: Flm Phantom 5.0 (hack); Type: QDOOOPSOAA: Serial: 1002
+  DASYSE 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Sean (7x7x7)/Cube 0:
Mepsurement grid: dx=5mu, dy=5mm, de=5mm

Reference Value = 93,09 Vim: Power Drilt = (.04 4R

Peak SAR (extrapolated) = 26.4 Wikg

SARCD 2) = 12.6 W/kg: SAR(L0 ) = 5.82 W/kp

Maximum vilue of SAR (measured) = 16.4 Wikg

-1,00
-8.00
-12.00

16.00

20,00

0dB = 164 Wikg = 12.15 dBW/kp

Cortilicate No; D2450V2-704_Marls Fage 7 of 8
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Impedance Measurement Plot for Body TSL
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FCC ID: AZA89FT7078

Calibration Laboratory of

Schmid & Pariner
Engineering AG

Zoughaussirasse 43, 8004 Zurich, Swilzariand

Accrediiod by the Swiss Accraditation Sensce (SAS)
The Swiss Accreditation Service is ona of the signateries to the EA
Multilateral Agreement for tho recognition of calibration cortificates

Gl Motorola EME

i
I"‘:"-Ilr1r-'|"';"l'

Boon

Report ID: P3360-EME-00027

Schwelzerischer Kalibrierdlenst
Servicr sulsse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No: SCS 0108

Certlilcats No: D2600V2-1002_Feb15/2

CALIBRATION CERTIFICATE(Replacement of No: D2600V2-1 002_Feb15)

Diajact

Caliieation proceduneis}

Caseation daa:

D2600Y2 - SN: 1002

QA CAL-05vD

Calibration procedure for dipole validation kits above 700 MHz

February 13, 2015

Calibraton Equipmant used (M&TE cntecal for calibration)

This calibration cerifcala documenis thie fraceab@ty 1o naltonal siandards, which realize the phyaical uniis of measuramends (51,
The megsurémants and the unsenaintios with confidence prebability are given on tha fofiowng pages end are pant of the cenlificale

Al ealibabicia g baan conducied in the Closed laboratory facility; sevdronment temparsiure (22 2 357G and iy = 70%.

Prmary Standards D # Cild Dty {Catilicnbo Ma.) Schoduled Crliticabion

Pewar metar EPL-4425, CEITANTS OOl 14 (Mo, 20T-02020) Oet45

Powar sensor HE B4814A LIS37 200783 OF+Octi 1 (Mo 297-02000) Ocl-15

Powar sengor HP B481A MY41082317 OF-Oct-t4 (Mo, 207-02021) Ocl-15

Referancs 20 df Attanuator Shi: 5056 (208 TF-Ap-14 (Na. 287-01918) Ape-15

Type-H mismaich combination SN 5047.2 £ 0BRET O3-Ape-14 Mo, 287-01821) Age-15

Faforance Proba ES30V3 SM: 3205 30-Dec-14 (Mo ES3-3205_Dectd) Deg-15

DAL SM: 604 18-Aug-14 (Mo, DAE4-801_Augid) Augi5

Secundary Standards 1= Check Do {in house) Scheduled Check

AF ganemior RES SMT-06 100005 [A-Aug-99 {in hause chack Oel13) I hause check: Oct-18

Matwark Anatyzer HP B753E USAVIS0585 54206 18-0ct-01 (n house check Ogb-14) In nguse chieck: Oct-15
Mama Fuanction Signatize

Calsbeated by delon Kastroll Laboratory Tachaician z E E 3 —

Approvad by Hatia Pokovic Techmizal Manager

This calibrasion cedilicata shail not be reproduced except in full wihou! wiltlon approval of the aboratony.

P =

tsrued: Feteuary 23, 2015

Certificate No: D2600V2-1002_Feb15/2
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Gﬂﬂhrﬂtiﬂﬂ Laburatorf of ‘;A"\@h- [ Sehwedzerischer Kallbrierdiens)
Schmid & Partner : = g Service suisse détalonnage
En gineming AG P Servizio svizzero di taraturn
A 3 s i
Zeughausstrasse 43, B004 Zarich, Switzorland e :Tl. ol Swiss Calibration Service
Acciedibed by the Swiss Acurediation Sarvice (SAS) Accreditation Me.; SC3 0108

Tha Swiss Accreditation Servicoe is one of the signatlarios 1o the EA
Muitiiatoral Agresment for the rocognition of calibration eerillicalos

Glossary:

TSL tissue simulating liquid

CanvF sensitivity in TSL / NORM x,y.2
MN/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 Absorplion Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b} |EC B2208-1, "Procadura to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) KDE 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

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

» Antanna 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 conneclor and the antenna feed point,
Mo uncertainty reguired.

SAR measured: SAR measured al the stated antenna input power.

* SAR nornalized: SAR as measured, normalized to an input power of 1 W at the antenna
cannactor,

» SAR for nominal TSL paramefers: 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%,

Cerificate No: DRE00VE-1002_Fabi6i2 Paga 2ol 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V52.8.8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2600 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m

Measured Head TSL parameters (22.0£0.2) °C 376x6% 2.04 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 14.1 Wikg

SAR for nominal Head TSL parameters normalized to 1W 54.9 Wikg + 17.0 % (k=2)

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

SAR measured 250 mW input power 6.26 W/kg

SAR for nominal Head TSL parameters normalized to 1W 24.7 Wikg = 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 52.5 2.16 mho/m

Measured Body TSL parameters {22.0+£0.2)°C 513x6% 2.22 mho/m +6 %

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

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

SAR measured 250 mW input power 14.5 W/kg

SAR for nominal Body TSL parameters normalized to 1W 57.0 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW input power 6.38 W/kg

SAR for nominal Body TSL parameters normalized to 1W 25.3 W/kg = 16.5 % (k=2)

Certificate No: D2600V2-1002_Feb15/2

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16
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Appendix (Additional assessments outside the scope of SCS0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.7Q-5.0jQ

Return Loss -25.6dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 458Q-36Q
Return Loss -248dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.150 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 arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on October 11, 2006
Certificate No: D2600V2-1002_Feb15/2 Page 4 of 8
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DASYS Validation Report for Head TSL

Dzte: 1322015
Test Laboratory: SPEAG, Zurich, Switzerlind
DUT: Dipele 2600 MHz; Type: D2600YV2; Serial: D2600VZ - SN: 1002

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

Medium parameters used: = 2600 MHz: o.= 204 Sfm; g, = 37.60 p = 1000 Ivtg.l'rrr1
Phantom section: Flat Section

Measurement Standard: DASYS (IEEENECIANSEC63.19-2011)

DASYS2 Configuration:
o Probe: ES30DV3E - SN3205; ConvEid.449, 4,45, 4.49): Calibrated: 30.12.2014;

Sensor-Surfoce: 3mm (Mechanical Surface Detection)

Elecironics: DAE4 Satl il ; Caltbrated: 18.08.20104

Phantom; Flat Phantom 5.0 ( front); Type: QDOOOPSOAA: Serial: 100]
» DASYS52328:8(1222); SEMCAD X L6, 1007331

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=53mm, dy=5mm, dz=5mm

Reference Value = 99,80 Vim: Power Drift = (0,05 dB

Peak SAR (extrapoloted) = 30.0 W/ke

SAR(I g) = 140 Wikg; SAR(I0 g) = 6.26 W/kg

Maximum value of SAR (messuredy = 184 Wike

-5.00
-10.00
-15.00

-20.00

-25.00

0dB = 154 Wikg = 12.65 dBW/kg

Conificato No: D2600V2-1002_Fob15/2 Poge 5of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 13.02.2015
Test Labormory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz: Type: D2600Y 2; Serial: D26O0YVZ - SN: 1002

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

Medium paramelers used: = 2600 MHz: g =222 S5/m: &, =51.3: p= [000 kg m'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEABC/ANS] Co3.19-2011)

DASY 52 Conliguration;
v Probe: ES3DV3 - SN3205: ConvF4.13, 4,13, .13} Calibrated; 30.12.2014;
s Sensor-Surface: Jmun (Mechanical Surface Deteetion)
« Elecironics: DAES Sno01: Calibraed: 18.08.2014
o Phantom; Flar Phantom 5.0 (back), Type: QDOOOPSOAA: Serial: 1002
«  DASYS2328.8(1222); SEMCAD X 146100733 1)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=3mm

Reference Value = 96.57 Vim: Power Drift =004 dB

Peak SAR (extrapolated) = 30.5 W/kg

SARI g) = 145 Wikg; SAR(I0 g) = 6.38 Wikg

Maximum value of SAR (measured) = 18.9 Wikg

=5.00
~10.00
-15.00

-20.00

-25.00

0 dB = 18:9 Wke = 12,76 dBW/kg

Carificate Mo DRE00VE-1002_Feb152 Pags 7 of &
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Impedance Measurement Plot for Body TSL

13 Feb 2015 1415183
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughausstrasso 43, 8004 Zurich, Switzerland

Accradiled by the Swiss Accrodialion Sarvice [BAS)
The Swiss Accroditation Service is one of 1he signatories o the EA
Multilateral Agreement tor the recognition of calibration cerilicatos
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Report ID: P3360-EME-00027

S Sehweizorischer Kalibrlerdienst

c Service sulsse ddalonnage
Servizio svizzero di laratura

S Swiss Calibration Service

Accreditation Mo SCS 0108

Eerifleats No: DSGHZV2-1022_Mar15

CALIBRATION CERTIFICATE

Oijoct

Calibration procedure(s)

Calibeation data!

DSGHzV2 - SN: 1022

QA CAL-22.v2

Calibration procedure for dipale validation kits between 3:6 GHz

March 23, 2015

Calibrstion Equipmant used (METE cortical fdr ealibration)

This calibrdion conifiesla documants he fracaakility to nationsl atandands, which realzs (he physical unils of messuramants (S1),
Thi Maasuements snd e wncosLinzies with confidence protabily ae giver oo 1he fellowing pafes and ane part of 1he cerificate

FAA calibradons have baen conducted in the closed mbaratony lacilily: anvicohmen lempembse (22 = 37°C and homidily < T0%,

F‘-rinlqr Siandamnis a Cal Date (Cenlilcale Mo Schadubed Calibratien

Power melor EPM-4424 GHITABOTOM O7-Oel- 14 (M. 217020208 Det-15

Power sersor HP B381A USaT2EETEs 07014 (Mo, 21 7-02020) Oes-15

Powyor sonsor HP B384 WA TOaRINT OF-Ocl-14 [Wo. 217-02021) Oct-15
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughousslrosse 43, 8004 Zurich, Switzariond

S Schwelzerischer Kalibriardienst

c Service sulsse d'dalennage
Servizio svizpeno dl tamaiura

S swiss Calibratien Service

Acgrodited by the Swiss Accreditation Service (SAS) Aceredimtion Mes SCS 0108
Tho Swiss Accreditation Sorvice is ane of the signatories to the EA
Aultitateral Agreament for the recognition of calibration cedificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,2
MNAA nol applicable or nat measured

Calibration is Performed According to the Fellowing Standards:

a) IEC 62208-2, "Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human maodels, Instrumentation, and Procedures”; Part 2: “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

b) KDB 865664, "SAR Measurement Requiremenis for 100 MHz to 6 GHz"

c) |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

Additional Documentation:
d} DASY4/5 Systern 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 cerfificate are valid al the frequency indicated.

s Antenna Paramefers 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.

s 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. Mo uncertainty required.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

SAR measured; SAR measured al 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 siated as the standard uncertainty of measurement
muitiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certiticate No; DSGHzV2-1022_Mar1s Page 2018
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS v52.8.8
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx,dy =4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)

5000 MHz =+ 1 MHz
5200 MHz + 1 MHz
5300 MHz + 1 MHz
5500 MHz + 1 MHz
5600 MHz = 1 MHz
5800 MHz + 1 MHz

Frequency

Head TSL parameters at 5000 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 36.2 4.45 mho/m

Measured Head TSL parameters (22.0+0.2)°C 3506 % 4.33 mho/m =6 %

Head TSL temperature change during test <05°C nen -
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 7.63 Wikg

SAR for nominal Head TSL parameters normalized to 1W 75.7 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.21 W/kg

SAR for nominal Head TSL parameters normalized to 1W 21.9 Wikg = 19.5 % (k=2)
Cerificate No: D5GHzV2-1022_Mar15 Page 3 of 19
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Head TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Report ID: P3360-EME-00027

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 36.0 4.66 mho/m

Measured Head TSL parameters (22.0x£0.2)°C 347+6% 453 mho/m+6 %

Head TSL temperature change during test <05°C ——- -
SAR result with Head TSL at 5200 MHz

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

SAR measured 100 mW input power 7.95 Wikg

SAR for nominal Head TSL parameters normalized to 1W 78.8 W/ kg +19.9 % (k=2)

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

SAR measured 100 mW input power 2.28 W/kg

SAR for nominal Head TSL parameters normalized to 1W 22.5 Wikg = 19.5 % (k=2)
Head TSL parameters at 5300 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 35.9 4.76 mho/m

Measured Head TSL parameters (22.0£0.2) °C 346+t6% 4,63 mho/m + 6 %

Head TSL temperature change during test <05°C neee -
SAR result with Head TSL at 5300 MHz

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

SAR measured 100 mW input power 8.29 W/kg

SAR for nominal Head TSL parameters normalized to 1W 82.2 W/kg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.40 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.7 W/kg = 19.5 % (k=2)

Certificate No: D5GHzV2-1022_Mar15
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Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Report ID: P3360-EME-00027

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.6 4.96 mho/m
Measured Head TSL parameters (22.0+0.2)°C 343+6% 4.82 mho/m +6 %
Head TSL temperature change during test <0.5°C - -
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.36 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

82.8 W/kg = 19.9 % (k=2)

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

SAR measured 100 mW input power 240 W/kg

SAR for nominal Head TSL parameters normalized to 1W 23.7 Wikg = 19.5 % (k=2)
Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 35.5 5.07 mho/m

Measured Head TSL parameters (22.0+£0.2) °C 341x6% 4.93 mho/m+6 %

Head TSL temperature change during test <05°C - -en
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 8.25 W/kg

SAR for nominal Head TSL parameters normalized to 1W 81.7 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 W/kg

SAR for nominal Head TSL parameters normalized to 1W 23.2 W/kg £ 19.5 % (k=2)

Certificate No: D5GHzV2-1022_Mar15
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Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Report ID: P3360-EME-00027

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.3 6.27 mho/m
Measured Head TSL parameters (22.0+0.2)°C 339+6% 5.13 mho/m +6 %
Head TSL temperature change during test <0.5°C - -
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condition

SAR measured

100 mW input power

8.00 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

79.2 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.28 Wikg
SAR for nominal Head TSL parameters normalized to 1W 22.5 Wikg = 19.5 % (k=2)

Certificate No: D5GHzV2-1022_Mar15
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Body TSL parameters at 5000 MHz

The following parameters and calculations were applied.

Report ID: P3360-EME-00027

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 49.3 5.07 mho/m
Measured Body TSL parameters (22.0£0.2) °C 48.0+6 % 5.15 mho/m £ 6 %
Body TSL temperature change during test <05°C -
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 7.24 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

72.0 Wikg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.05 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

20.4 W/kg = 19.5 % (k=2)

Body TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.0 5.30 mho/m
Measured Body TSL parameters (22.0+0.2) °C 4766 % 5.42 mho/m +6 %
Body TSL temperature change during test <05°C - --en
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 ecm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.37 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

73.3 W/kg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.06 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

20.5 W/kg = 19.5 % (k=2)

Certificate No: D5GHzV2-1022_Mart5
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Body TSL parameters at 5300 MHz

The following parameters and calculations were applied.

Report ID: P3360-EME-00027

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.9 5.42 mho/m
Measured Body TSL parameters {(22.0 £0.2) °C 474 6% 5.55 mho/m £ 6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.51 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

2.10 Wkg

SAR for nominal Body TSL parameters

normalized to 1W

20.9 W/kg = 19.5 % (k=2)

Body TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.6 5.65 mho/m
Measured Body TSL parameters (22.0+0.2) °C 47126 % 5.82 mho/m £ 6 %
Body TSL temperature change during test <05°C -—- -
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.95 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

79.1 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.21 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.9 W/kg + 19.5 % (k=2)

Certificate No: D5GHzV2-1022_Mar15
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Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Report ID: P3360-EME-00027

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.5 5.77 mho/m
Measured Body TSL parameters (22.0£0.2) °C 46.9+6 % 5.95 mho/m + 6 %
Body TSL temperature change during test <0.5°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 7.70 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

76.6 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.14 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.2 W/kg = 19.5 % (k=2)

Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.2 6.00 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 46.6 £6 % 6.23 mho/m 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.61 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

75.7 Wikg £ 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.10 W/kg
SAR for nominal Body TSL parameters normalized to 1W 20.8 W/kg = 19.5 % (k=2)

Certificate No: D5GHzV2-1022_Mar15
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Report ID: P3360-EME-00027

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5000 MHz

Impedance, transformed to feed point 479Q-131jQ

Return Loss -17.4dB
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 500Q-8.7jQ

Return Loss -21.3dB
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed point 51.1Q-33jQ

Return Loss -29.2dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 50.7Q-3.4jQ

Return Loss -29.3dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 55.7Q-38iQ

Return Loss -23.7dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 554Q-08jQ

Return Loss -25.7dB
Antenna Parameters with Body TSL at 5000 MHz

Impedance, transformed to feed point 490Q-114jQ

Return Loss -18.8dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 505Q-7.2iQ

Return Loss -229dB
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point 52.0Q-21jQ

Return Loss -31.0dB

Certificate No: D5GHzV2-1022_Mar15
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Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 507Q-1.6jQ
Return Loss -349dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 57.0Q-2.0jQ
Return Loss -23.4dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 556Q+1.1jQ
Return Loss -25.4dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.206 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 arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on February 05, 2004
Certificate No: D5GHzV2-1022_Mar15 Page 11 of 19
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DASYS5 Validation Report for Head TSL

Date: 18.03.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1022

Communication System: UID 0 - CW; Frequency: 5000 MHz, Frequency: 5200 MHz, Frequency: 5300
MHz, Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5000 MHz; ¢ = 4.33 S/m; & = 35; p = 1000 kg/m® , Medium parameters used: f
= 5200 MHz; 6 =4.53 S/m; & = 34.7, p = 1000 kg/m3 , Medium parameters used: f = 5300 MHz; ¢ = 4.63
S/m; & = 34.6; p = 1000 kg/m? , Medium parameters used: f = 5500 MHz; ¢ = 4.82 S/m; & = 34.3; p = 1000
kg/m3 , Medium parameters used: f = 5600 MHz; 6 = 4.93 S/m; & = 34.1; p = 1000 kg/m® , Medium
parameters used: f = 5800 MHz; 6 = 5.13 S/m; & = 33.9; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(5.9, 5.9, 5.9); Calibrated: 30.12.2014, ConvF(5.51, 5.51, 5.51);
Calibrated: 30.12.2014, ConvF(5.21, 5.21, 5.21); Calibrated: 30.12.2014, ConvF(5.12, 5.12, 5.12);
Calibrated: 30.12.2014, ConvF(4.92, 4.92, 4.92); Calibrated: 30.12.2014, ConvF(4.9, 4.9, 4.9);
Calibrated: 30.12.2014;

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

e Electronics: DAE4 Sn601; Calibrated: 18.08.2014

¢ Phantom: Flat Phantom 5.0 (front); Type: QDO0OOPSOAA; Serial: 1001
« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5000MHz/Zoom Scan
(4x4x1.4mm), dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 64.80 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 26.6 W/kg

SAR(1 g) =7.63 W/kg; SAR(10 g) = 2.21 W/kg

Maximum value of SAR (measured) = 16.9 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.31 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 28.7 W/kg

SAR(1 g) =7.95 W/kg; SAR(10 g) = 2.28 W/kg

Maximum value of SAR (measured) = 18.0 W/kg

Certificate No: DSGHzV2-1022_Mar15 Page 12 of 19

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16 Page 70 of 78



FCC ID: AZA89FT7078 Report ID: P3360-EME-00027

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=53300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.01 Vim; Power Drifi = 0.07 dB3

Peak SAR textrapoluted) = 30.9 Wikg

SARIL g) = 829 Wike: SARID g) = 2.4 W/kg

Maximum valuec of SAR (measured) = 18.9 Wikz

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (Bx8x7)/Cube 0: Measurement grick dx=dmm, dy=4dmm, dz=1 4mm

Reference Value = 65.04 Vim, Power Drilt = 0.06 JdB

Peak SAR (exirapolated) = 32.8 Wikg

SAR(] 2) =530 Wike: SAR(1I0 g1=24 Wike

Maximum value of SAR (measured) = 19.4 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =560 MHxZoom Scan,
dist=1.4mm (8x8x7 ) Cube 0: Measurement grid: dx=4mm, dy=_4mm, dz=1.4mm

Reference Vialue = 64,40 Vim: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 32.5 W/ke

SARI(T p) = 8.25 W/kg: SAR(10 g) = 2.35 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =53800 MH«/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dy=lmm, dy=4dmm. dz=1.dmm

Reference Value = 62,15 Vim; Power Dnift = 10,04 dB

Peak SAR (extrapolated) = 33.3 W/kg

SAR(I g) = § Wikg: SAR(10 g) = 2.28 Wik

dB

-6.00

-12.00
-16.00
-24.00

=30.00

0dB = 16,9 Wikg = 12,28 dBW/ky

Corlilicale No: DEGEHaV2-1022_Maris Page 1308 19
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Impedance Measurement Plot for Head TSL (5000, 5300, 5600)

18 Ham 2013 14:38:54
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impedance Measurement Plot for Head TSL (5200, 5500, 5800)

18 Mmar 2025 A4:3:50
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DASYS5 Validation Report for Body TSL

Date: 23.03.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1022

Communication System: UID 0 - CW; Frequency: 5000 MHz, Frequency: 5200 MHz, Frequency: 5300
MHz, Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5000 MHz; 6 = 5.15 S/m; & = 48; p = 1000 kg/m* , Medium parameters used: f
= 5200 MHz; 6 = 5.42 S/m; & = 47.6; p = 1000 kg/m* , Medium parameters used: f = 5300 MHz; 6 = 5.55
S/m; g =47.4; p = 1000 kg/m3 , Medium parameters used: f = 5500 MHz; 6 = 5.82 S/m; &:=47.1;p= 1000
kg/m? , Medium parameters used: f = 5600 MHz; ¢ = 5.95 S/m; & = 46.9; p = 1000 kg/m* , Medium
parameters used: f = 5800 MHz; o = 6.23 S/m; & = 46.6; p = 1000 kg;'m3

Phantom section: Flat Section

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

DASY52 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(5.18, 5.18, 5.18); Calibrated: 30.12.2014, ConvF(4.95, 4.95,
4.95); Calibrated: 30.12.2014, ConvF(4.78, 4.78, 4.78); Calibrated: 30.12.2014, ConvF(4.45, 4.45,
4.45); Calibrated: 30.12.2014, ConvF(4.35, 4.35, 4.35); Calibrated: 30.12.2014, ConvF(4.32, 4.32,
4.32); Calibrated: 30.12.2014;

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

o Electronics: DAE4 Sn601; Calibrated: 18.08.2014

e Phantom: Flat Phantom 5.0 (back); Type: QDOO0OP50AA; Serial: 1002
e DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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 = 58.88 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 26.8 W/kg

SAR(1 g) =7.24 W/kg; SAR(10 g) = 2.05 W/kg

Maximum value of SAR (measured) = 16.5 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.27 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 28.8 W/kg

SAR(1 g) = 7.37 W/kg; SAR(10 g) = 2.06 W/kg

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

Certificate No: D5GHzV2-1022_Mar15 Page 16 of 19
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=dmm, dy=4mm. dz=1.4mm

Reference Value = 58.12 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 30.3 Wikg

SAR(1 g) = 7.51 Wike: SAR(L0 g} = 2.1 W/kg

Maximum value of SAR (measured) = 17.8 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, [=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=amm, dy=4mm, dz=1 4mm

Refercnce Value = 5370 Vim: Power Drilt = 0.04 dB

Peak SAR reximpolated) = 34.2 Wikg

SARIL g) = 7.95 Wikp; SAR(I0 g) = 2.21 W/kg

Maximum value of SAR (measured) = 19.2 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=14mm (8x8x7)/Cube 02 Measurement grid: dx=3mm. dy=4mm, dz=1.4mm

Reference Value = 57,11 Vimg Power Drilt = 0.03 B

Peak SAR (extrapolited) = 33,9 Wikg

SAR( g) = 7.7 Wikg: SAR(I0 g) = 2,14 Wikg

Maximum value of SAR (measured) = 18.8 Wiks

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, [=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: de=dmm, dv=dmm, de=1 dmm

Reference Value = 35.64 Vim; Power Drift = 0.05 dB

Peak SAR textrapolated) = 35.2 Wikg

SAR( g) = 7.61 Wikg: SAR(10 g) = 2.1 W/kg
Maxinum value of SAR (measured) = 9.0 W/kg

-6.00
-12.00
-18.00

=24.00

-30.00

GdB =165 Wikeg = 12.17T dBWikg
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Impedance Measurement Plot for Body TSL (5000, 5300, 5600)
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Impedance Measurement Plot for Body TSL (5200, 5500, 5800)
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Dipole Data

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 Head Bod
Impedance Return Loss Impedance Return Loss
real imag real imag
Date Measured Q iQ dB Q i dB
10/29/2013 52.24 3.55 -27.75 53.29 | -0.67 -29.69
11/05/2014 53.04 4.33 -25.88 5354 | -1.23 -29.06
Dipole 900-085 Head Bod
Impedance Return Loss Impedance Return Loss
real imag real imag
Date Measured 0 iQ dB Q iQ dB
02/26/2014 52.81 | -1.09 -30.59 51.56 1.34 -33.88
02/25/2015 52.64 | -3.19 -27.79 50.90 3.44 -29.10
Dipole 1800-278 Head Bod
Impedance Return Loss Impedance Return Loss
real imag real imag
Date Measured Q iQ dB Q i dB
05/06/14 4549 | -2.28 -25.63 43.19 1.04 -22.62
04/10/15 4521 | -1.85 -25.40 42.29 0.00 -21.56
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