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CALIBRATION CERTIFICATE

Object D2450v2 - SM: 883

Calibration Procedure(s) FD-211-2-003-01

Calibration Procedures for dipole validation kits

Calibration date: July 5, 20116
This calibration Cerificate documents the traceability to natlonal standards, which realize the physical units of
measurements(S). The measurements and the uncertainties with confidence probability are given on the fallowing

pages and are part of the cerfificata,

All calibralions have been conducted in the closed laboratory facilily. environmeant temperature(22:3'C and
humidity<70%.

Calibration Equipment used (M&TE critical for callbration)

Primary Standards 10 i Cal Date(Calibrated by, Cerlificate No.) Schaduled Calibration
Powear Meter NRP2 101919 27-Jun-16 (CTTL, Mo.J16X04777) Jun-17
Power sensor NRP-Z81 | 101547 27-Jun=16 (CTTL, Mo J16X04777) Jun-17
Reference Probe EX30V4 | SN 7307 19-Feb-16{SPEAGMNo.EX3-7307_Fab16) Feb-17
DAE4 SN T 02-Feb-16{CTTL-SPEAG No Z16-97011) Feb-17
Secondary Standards | ID# Cal Date{Calibrated by, Cerlificate No.) Scheduled Calibration
Signal Generator E44380 | MY49071430 01-Feb-16 (CTTL, No.J16X00893) Jan-17
Network Analyzer ES071C | MY46110672  26-Jan-16 (CTTL, No.J16X00894) Jan-17
Mame Function Signature
Calibrated by: Zhao Jing SAR Test Engineer égii

Reviewed by: Qi Dianyuan SAR Project Leader —_—r5Y

Approved by: Lu Bingsong Deputy Director of the laboratory Fm%& :

lssued: July 7, 2016
This calibration certificate shall not be reproduced except in full without writlen approval of the laboratony.
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Tel: +86-10-62304633-2079 Fax: +R-10-62304633-2504
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Glossary:
TSL tissue simulating liquid
ConvF sensitivily in TSL/ NORMx.y,z
MAA 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 62200-1, "Procedure to measure the Specific Absorption Rate {SAR) For hand-held
devices used in close proximily to the ear (frequency range of 300MHz to 3GHz)", February
2005

¢) IEC 62209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to BGHZ)Y", March 2010

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
&) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement 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.

o Anfenna Paramelers with TSL: The dipole is mounted with the spacer to position its fead
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis,

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

«  Electrical Delay: One-way delay between the SMA connector and the antenna feed poin,
No uncertainty required.

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

e SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

The reported uncertainly of measurement is stated as the standard uncertainly of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%,
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

Motorola Solutions Inc.
Intertek Report No:
18101181HKG-001R2

DASY Varsion DASYS2 52.8.8.1258
?Itrﬂpﬂlaliﬂll Advanced Extrapolation
Phantom _ Triple Fl#t Phantom 510 I3
Distance Dipole Canter - TSL 10 mm with Spacer
Zpom Scan Resolution o, dy, dz = & mm
Fregquency 2450 MHz:‘i MHz
Head TSL parameters
The fellowing parameters and caloulations were applied. -
Temperature Parmittivity Conduchivity
_Hnmlnal Head TSL pamr_numrs 220°C 3z 1.0 mha/m
Measured Head TSL parameters 22.0+02)°C B0+6% 177 mbhadm £ 6 %
Head TSL temperature change durng test = <1.0°C '
SAR result with Head TSL B ) -y
SAR averaged over 1 ¢’ {1 g) of Head TSL Condition
SAR measurad 250 mW Input power 13.0mW i g
SAR for nominal Head TSL parameters normalized to 1W .52.4 W g & 2008 % (k=2)
SAR averaged over 10 ¢m” (10 g) of Head TSL Conditian
EAR measured . 260 mW input power 606 mW g =

SAR for nominal Head TSL parameters normalized to 1W 24.3 mW Jg & 20.4 % (k=2)

Body TSL parameters
The following parameters and caloulalions were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parametars 220G 62,7 : 1.895 mhofm
Measured Body TEL parameters = {(220+0.2)°C 52946 % 1.97 mha'/m + 6 %
I Body TSL temperature change during test <1.0 °C; o S

SAR result with Body TSL )

BAR averaged over4 om’ {1 ) of Body TSL Conditian

SAR measured ' 260 W input power 13.0 MW/ g

SAR for nominal Body TSL parameters normalized to 1W 51,8 mW g £ 20.8 % (k=2)

SAR averaged over 10 em’ (10 g) of Body TSL Condition

SAR measured 250 m\W inpul power G118 MW g

SAR for numlr?al Body TSL parametors rarmalized to 1W 247 mW Ig £ 20,4 % (k=)
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Appendix

Antenna Parameters with Head TSL

Impadance, transformed 1o feed point G480+ 27700

Ralurm Loss - 25,808

Antenna Parameters with Body TSL

| impedance, transformed to faed paint 50,700+ 4.26/0

Retiirn Loss - 27 3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.283ns

After long term use with 100V radiated power, only a slight warming of the dipole near the feedpaint can
be measuread,

The dipole is made of standard semirigid coaxial cable. The center eonductar of the feeding line is direcily
connecled to the second arm of the dipole, The antenna iz therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve maltching when loaded
according to the posilion 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.

Mo excessive force must be applied to the dipale arms, because they might band or the solderad
connections near the feadpoint may be damaged.

Additional EUT Data

Manufacturad by SPEAG
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DASYS Validation Report for Head T51, Date: 07.05.2016
Test Laboratory: CTTL, Beijing, China
DUT: Iipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 583
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium patameters used: = 2450 MHz; o = 1,767 S/m; &r = 39.01; p = 1000 ke/m3
Phantom section: Right Section
Measurement Standard: DASYS (IEEEAEC/ANST C63.19-2007)
DASY S Configuration:

¢ Probe: EX3DV4 - BN7307: ConvF(7.36, 7.36, 7.36); Calibrated: 2/19/2016:

o Sensor-Surface: 2mm (Mechanical Surface Delection)

e Elecironics: DAEd Sni71; Calibrated: 2/2/2016

= Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

e Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10 (7372)

Dipole Calibration/Zoom Secan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 106.5 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 26.7 Wikp

SAR(1 g) = 13 Wikg; SAR(10 g) = 6,06 Wikg

Maximum value of SAR (measwred) = 19.7 Wikg

dB
0

-4.45

-f.490

“13.36

“17.61

-22.26

0 dB =19.7 Wikg = 12.94 dBW/kg

Certilicale Mo: Z16-97114 Page 50f 8§
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 07052016
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN; 883
Communication System: UID 0, CW, Frequency: 2450 MHz; Duty Cyele: 1:1
Medium parameters used: {'= 2450 MHz; o = 1.972 S/m; g, = 52.92; p= 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2007)
DASYS Configuration;

= Probe: EX3DV4 - 8N7307; ConvF(7.22, 7.22, 7.22); Calibrated: 2/19/2016:

= Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn771; Calibrated: 2/2/2016

e Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

e Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7372)

Dipole Calibration/Zoom Sean (7x7x7) (7x7x7WCube 0: Measurement grid: dx=5mm,
dy=3mm, dz=3mm

Reference Value = 98.89 Vim; Power Drift =003 dB

Peak SAR (extrapolated) = 25.6 Wike

SAR(] g) = 13 Wilkg; SAR(10 g) = 6.18 Wikg

Maximum value of SAR (measured) = 19.3 Wkg

dB
]

-4,22

-g.44

-12.65

“16.87

s
21,09 i :

0 dB = 19.3 Wikg = 12.86 dBW/kg
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Impedance Measurement Plot for Body TSL

"Tri Si1 Log Mag 10,0005/ Ref O.000d8 [F1)
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Justification for Extended SAR Dipole Calibrations

: Date of Return Loss
Dipole e Ssiremeit (cB) Delta (%4 Impedance Drelta{ohm)
July 0F, 2016 SET D - 0T
Baody
2450 MHz Jun, 28, 2017 253 AE 275 -2
SM:ER3
Juby 01, 2013 2T 2 | 513 (I
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Schweizerischer Kalibrierdienst
Sarvice suisze d'étalonnage
Bervizio svizzero di taraturs
Swiss Calibration Service

Accreditation No.: SCS 0108

ciont TV China (Alden). R Certificate Ho: D5GHzZV2-1280_Jun18
IChLIBFlATIDN CERTIFICATE
| Object D5GHzV2 - SN:1280

| Calibration procedure(s)

Calibration date:

QA CAL-22v3

June 05, 2018

Calibealion Equipment used (MATE critical for calibration}

Cal Date (Certificate Mo}

Power sansor HP B481A
Powear sensor HP B4814

RF genarstor A&S SMT-06
Matwaork Analyzer HP 8T53E

Calbrated by

Approved by:

| SN: USa7202783
| BM: My 41002517
. SN {00872

| BN: LISA7300585

Mame
W
.IJ&TDII Kagirat

D4-Apr-18 (No, 217-0087202673)

30-Dec-17 (Mo, EX3-3803 Deci7)
26-0el-17 (Mo DAES-801_CotiT)

Calibration procedure for dipole validation kits between 3-6 GHz

Thes ealibeation certificate documents the traceabllity 1o national standards, which realize the physical units of measuremeants (S1).
The measuremants and 1he unceraindies wilh confidonce probability ans given on the folowing pages and ane part of the certificats,

All calibrations heve been conducted in the closed laboratory faciity: environment semperature (22 + 3)°C and hurmidity < 705,

Schedulad Callbration

Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Dec-18
Oct-18

Scheduled Chack

Primary Standands ICx &

Pawar metar NRP SN: 104778

Powar aensor MRP-Z51 BN 10a244 04-Apr-18 [(No, 217-02872)
Fower sansor MAP-Z91 SN: 103245 O4-Apr-18 (No. 217-02673)
Refarance 20 dB Attenustor SR 5088 (20K) 04-Apr-18 [No. 217-02682)
Type-N mismateh combinalion SN: 50472 08327 O-Apr-18 (No. 217-02883)
Refarence Prooe EX3004 Si: 3503

DAE4 | SM: A1

Secondary Standards | IDw _ Check Dale (in houss)
Power meter EPN-4424 | ah: aasTas0TOL s

07-0el-15 (in hewse check Oel-18)
07-06t-15 {in house check Oct-16)
07-Oct-15 {in feousse chack Cct-18)
15-Jun-15 {in houss check Ot-16)
18-Oct-01 (In house check Cat-17)

Fumctian

Ir hause chack: Oct-18
In house check: Oct-18
In houss check; Cel-18
In house check: Oct-18
In house check: Dol-18

Signatura

Labaratory Tachrician .:_:\E- Q/

Technical Manager

AL

lsaied: June & 2048

| This calibration certificate shall not ba reproduced excepl in full without written approval of the laboratory.

Centificate MNo: DEGH2V2-1280_Jun18
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

5 Schweizerischer Kalibrierdienst

C Service suissa d'étalonnage
Servizio svizzero di taratura

S swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agroement for the reesgnition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

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

¢) |EC 82209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Reguirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

s SAA 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%,

Coerificate No: DEGHzV2-1280_ Jun18 Page 2 of 16
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Measurement Conditions

DASY system configuration, as far as not g

iven on page 1.

Motorola Solutions Inc.
Intertek Report No:
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DASY Version DASYS W52.10.1
Extrapalation Advanced Extrapolation

Phantom Madutar Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy=4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (£ direction)

Frequency

5200 MHz + 1 MHz
5300 MHz £ 1 MHz
5500 MHz £ 1 MH=
5600 MHz « 1 MHz

5800 MHz = 1 MH=z

Head TSL parameters at 5200 MHz

The following parameters and calculations were applisd,

Temperature Permittivity Conductivity
Mominal Head TSL parameters 207G 36.0 4.66 mho'm
Measured Head TSL parameters (22002 "C A2 £ 6% 452 mhoim =6 %
| Head TSL temperature change during test =05°C —_— s
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 T.87 Wiy
SAR for nominal Head TSL paramaters normalized to 1% 78.7 Wikg = 18.9 % (k=2)
SAR averaged over 10 cm® {10 g) of Head TSL condition
SAR measured 100 mW input power 227 Wikg
SAR for nominal Head TSL parameaters nomalized to 1W 22.7 Wikg = 19.5 % (k=2)

Cerfficate No: DEGH2V2-1280_Jun18
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Head TSL parameters at 5300 MHz

The following parameters and calculations were applied.

Motorola Solutions Inc.
Intertek Report No:
18101181HKG-001R2

Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 359 4.78 mha'm
Measured Head TSL parameters (220 £0.2)°C 36.1x8% 453 mho'm £ 6 %
Head TSL temperature change during test <(0.5°C e P
SAR result with Head TSL at 5300 MH=z
SAR averaged over 1 em® {1 g) of Head TSL Condition
SAR measurad 100 mW input power 8.01 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

100 mW input power

2,29 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.9 Wikg = 19.5 % (k=2)

Head TSL parameters at 5500 MHz

The following parameters and calculations were applisd.

Tempoerature Parmittivity Conductivity
Mominal Head TSL parameters 22.0°C 356 486 mnadm
Measured Head TSL parameters (22.0+0.2) "C 5.6 +65% 4 83 mhaim + 6 %
Head TSL temperature change during test <06°C - ee
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm® {1 g} of Head TSL Candition
SAR measured 100 mW input power 8.56 Wikg

SAR for nominal Head TSL parameters

nomalized to 1W

85,6 Wikg = 18.9 % (k=2)

SAR averaged over 10 em® {10 @) of Head TSL

condition

SAR measured

100 mW input power

2.42 Wikg

SAR for nominal Head TSL parameters

nommalized to 1W

24.2 Wikg + 19.5 % (k=2)

Cerificate No: DSGHZVE-1280_Jun18
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Head TSL parameters at 5600 MHz

Thae following parameders and calculations were applied.

Motorola Solutions Inc.
Intertek Report No:
18101181HKG-001R2

Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters (220£02)°C 5T £6% 4.94 mho'm £ 6 %
Head TSL temperature change during test = 0.5"C — -

SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’® {1 g) of Head TSL Gondition
SAR measured 100 mW input power 8.44 Wikg
SAR tor nominal Head TSL parameters normatizad 1o 1W 84.4 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW Input power 2.20 Wikg

SAR for nominal Head TSL parameters

nommalized 10 1W

23.9 Wikg = 19.5 % (k=2)

Head TSL parameters at 5800 MHz

The fellowing paramaters and cakoulations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 35.3 5.27 mha/m
Measured Head TSL parameaters 1220202)°C 54 £6% 515 mho/'m £ 6 %
Head TSL temperature change during test <05°C — —
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 em’® {1 g) of Head TSL Condition
SAR measured 100 mW inpul power &.00 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

80.0 Wikg = 19.9 % (k=2)

SA&R averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

100 mW input power

2.25 Wikg

SAA for nominal Head TSL parameters

normalized to 1W

22.5 Wikg = 19.5 % (k=2)

Certificate No: D5GHzV2-1280_Jun18

Page 6 of 16

Page 89 of 100




Motorola Solutions Inc.
Intertek Report No:
18101181HKG-001R2

INtertek

Total Quality. Assured.

TEST REPORT

Body TSL parameters at 5200 MHz
Th& following parameters and calculations were applied.

| Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 43.0 5.30 mho'm
Measured Body TSL parameters (22.0+02)°C 470 +6% 541 mhoim £ 6 %
Body TSL temperature change during test =05°C e e
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm” (1 g) of Body TSL Candition
SAR measured 100 mW inprit power 7T Wikn

SAR for nominal Body TSL parameters normalized to 1W

71.1 Wikg + 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL conditicn
SAR measured 100 mW input power 2.00 Wikg
SAR for nominal Body TSL parameters normalized to 1W 19.8 Wikg + 19.5 % (k=2)
Body TSL parameters at 5300 MHz
The following parameters and caleulations were applied,
Tempearature Permittivity Conductivity
Mominal Body TSL parameters 22.0°C 48.9 5.42 mho/m
Measured Body TSL parameters (22002 *C 468 6% 5.54 mha/m & 6 %
:_B'Ell:l'f TSL temperature change during test < 0.5°C — sees
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 cm” (1 g) of Body TSL Candition

SAR measured

100 MWW input power

753 Wikg

SAR for nomingl Body TSL parameters

nommalized to 1W

74.7 Wik = 19.9 % (k=2)

SAR averaged over 10 em” {10 g) of Body TSL condition
SAA maasured 100 mW input power 210 Wikg
SAR for nominal Bady TSL parameters nomalized to 1W 20.8 Whkg = 19.5 % (k=2)
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Body TSL parameters at 5500 MHz

The following parameters and calculalisns were applied,

Motorola Solutions Inc.

Intertek Report No:
18101181HKG-001R2

Temperature Permittivity [ Conductivity
Mominal Body TSL parameters 22.0°C A8.6 5.65 mha/m
Measured Body TSL parameters (22,0 20.2)°C 465+ 6% 5.81 mho/m + 6 %
Body TSL temperature change during test =0.5°C e b
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 cm? {1 g} of Bedy TSL Condition
SAR measurad 100 mW input power 7.99 Wikg
SAR for nominal Body TSL parameters normalized to 1W 79.3 Wikg +19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.21 Wikg

SAR for nominal Body TSL parametars

nomalized to 1W

21.9 Wikg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz
The fallowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Body TSL parameters 22.0°C 48.5 5. 77 mhoim
Measured Body TSL parameters (22.0+0.2) "C 463+ 6% 5.95 mhafm + & %
Body TSL temperature change during test =05°C " i
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAH measured 100 mW Input power 798 Wikg
SAR for nominal Body TSL parameters nomalized 1o 1W 79.2 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measurad 100 mW input power 2.20 Wiy

SAR for nominal Body TSL parameatars

nomalized to 1W

21.8 Wikg + 19.5 % (k=2)
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Body TSL parameters at 5800 MHz
Tha following parameters and caloulations were applied.

Temperature Permittivity Conductivity
MNominal Body TSL parameters 220°C 482 5.00 mhao'm
Measured Body TSL parameters (22.020.2)°C 458 =6% £.22 mho/m £6 %
Body TSL temperature change during test =0.5°C -——

SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Coneition
SAR measurad 100 mW input power 7.56 Wikg
SAH for nominal Body TSL paramaters normalized to 1W 75.0 Wikg £ 19.9 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL candition
SAR measured 100 mW input power 2.08 Wikg
BAR for nominal Body TSL paramsters normatized to W 20.6 Wikg = 19.5 % (k=2)
Certificate No: D5GHzY2-1280_Jun18 Page B of 16
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5200 MHz

Motorola Solutions Inc.
Intertek Report No:
18101181HKG-001R2

Impedance, ransformed to feed point 48.1 01 - 4.9 (0
l Retumn Loss -258d8

Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed point 4BB0-1.5j0

Returm Loes -34.3dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 4850+ 170

Retum Loss -279dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 495 0+220

Return Loss -33.1dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point [ RZ40+43[0

Return Loss - 284 dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 4800 -4.3 0

Raeturn Loss - 26.3 dB
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed fo feed point [ 4800-0.1 jﬂ-

FRatiumn Loss -40.1 dB
Antenna Parameters with Body TSL at 5500 MHz

| Impedance, transformed to feed point 4730 +26i0

Retum Loss -25.3d8
Antenna Parameters with Body TSL at 5600 MHz

Impedance, fransformed to feed point 50.7T 2+ 28j0

Return Loss -30.0dB

Certficate No: DSGHzV2-1280_Juni8
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Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed paint S1BO+55)0
Return Loss -24.8 48

General Antenna Parameters and Design

| Etectrical Delay (one direction) 1188 ns

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

The dipole is made of standard semirigid coaxial cable. The center conduciar of the teeding line is direelly connected to the
sacond am of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoleg, small and caps
are added 1o the dipole amms in order to improve matehing when loaded according o the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length s still
according to the Standard.

Mo excessive force must be applied to the dipole arms, because thay might bend or the sclderad connactions near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
| Manufactured on Movember 14, 2017
Cerificate No: DSGHzV2-1280_Jun18 Page 10 of 16
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DASYS5 Validation Report for Head TSL

Date: 05.06.2018
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1280

Communication System: ULD 0 - CW; Frequency; 5200 MHz:, Frequency: 5300 MHz,
Frequency: 3500 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; ¢ = 4.52 8/m; g, = 36.2; p = 1000 kg/m’ ,
Medium parameters used: £ = 5300 MHz; o = 4.63 S/m; g, = 36.1: p = 1000 kgfm3 .
Medium parameters used: f= 5500 MHz; o = 4.83 S/m; &, = 35.8; p = 1000 kg/m’ ,
Medium parameters used: £ = 5600 MHz; 6 = 4.94 S/m; g, = 35.7; p = 1000 kg,."ms ;
Medium parameters used: = 5800 MHz: o = 5.15 S/m; &, = 35.4; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.75, 5.75, 5.75) @ 5200 MHz,
ConvF(3.5, 5.5, 5.5) @ 5300 MHz, ConvF(5.2, 5.2, 5.2) @ 5500 MHz,
ConvF(5.05, 5.05, 5.05) @ 5600 MHz, ConvF(4.96, 4.96, 4.96) @ 5800 MHz; Calibrated: 30.12.2017

+ Sensor-Surface: 1 4mm (Mechanical Surface Detection)

# Electronics: DAE4 Sng01: Calibrated: 26102007

*  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
»  DASYS2 52.10.1(1476), SEMCAD X 14.6.11(743%)

a4

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, (=5200 MHz/Zoom Scan, dist=1.4mm
(BxBx7)WCube 0: Measurement grid: dx=4mm. dy=4mm, dz=1.4mm

Reference Value = 75.08 Vim; Power Drift = -0.06 dB

Peak SAR {extrapolated) = 28.0 Wikg

SAR(] 2) = 7.87 W/ke: SAR(10 2) = 2.27 W/ke

Maximum valoe of SAR (measured) = 17.9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=53300 MHz/Zoom Scan, dist=1.4mm
(BxBx7YCube 0: Measurement grid: dx=4mm, dy=4mm, de=1_4mm

Reference Value = 74.62 Vim; Power Drift = -0.09 dB

Peak SAR {extrapolated) = 20.4 Wikg

SAR(1 g) =8.01 W/ke; SAR(10 g) = 2.29 W/ke

Maximum value of SAR (measured) = 18.4 W/kz

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan, dist=1.4mm
(Bx8x7WCube {: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76.23 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 33.3 Wikg

SAR(1 g) = 8.56 W/ke: SAR(10 g) = 2.42 W/kg

Maximum valoe of SAR (measured) = 2001 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan, dist=1.4mm
(BxBx7)Cuabe 0: Measurement grid: dyx=4mm, dy=4imm, dz=14mm

Reference Value = 76.02 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 32.3 Wikg

SAR(1 g) = 8.44 W/kg; SAR(10 g) = 2.39 Wikg

Maximum value of SAR (measured) = 20.0 W/kg

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

Reference Value = 73.50 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 31.7 Wikg

SAR(1 g) =8 W/kg; SAR(10 g) = 2.25 W/kg
Maximum valuee of SAR (measured) = 19.1 W/kg

-6.00
-12.00
-18.00

-24.00

-30.00

0dB = 17.9 Wikg = 12.53 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 05.06.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1280

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

Medium parameters used: f = 5200 MHz; 6 = 5.41 $/m: g, = 47; p = 1000 kg/m’ ,
Medium parameters used: [ = 5300 MHz; 6 = 5.54 S/m; &= 46.8; p = 1000 kg/m’ ,
Medium parameters used: f = 5500 MHz; o = .81 S/m; & =46.5; p = 1000 kg/m’ ,
Medium parameters used: f = 5600 MHz; o = 5.95 S/m; &, = 46.3; p = 1000 kg/m" ,
Medium parameters nsed: f = 5800 MHz; o = 6.22 Sfm; &, = 45.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:

= Probe: EX3DV4 - SN3503; ConvF(5.35, 5.35, 5.35) @ 5200 MHz,
ConvF(5.15, 5.15, 5.15) @ 5300 MHz, ConvE{4.7, 4.7, 4.7) @ 5500 MHz,
ConvF(4.63, 4.65, 4.65) @ 5600 MHz, ConvFi{4.53, 4.53, 4.53) @ 5800 MHz; Calibrated: 30.12.2017

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

+ Electronics: DABE4 Sacd1: Cahibrated: 26,10.2017

»  Phantom: Flat Phantom 5.0 (back); Type: QD 000 P30 AA; Serial; 1002
= DASYS2 52.10,1(1476); SEMCAD X 14.6.11(743%)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHzZoom Scan, disi=1.4mm
(8x8xT)/Cube 0: Measurement grid; dx=dmm, dy=4mm, dz=|.4mm

Reference Value = 67.19 Vim; Power Drift = -(L.06 dB

Peak SAR (extrapolated) = 26,9 Wikg

SAR(1 g)=7.17 W/kg; SAR(10 g) =2 Wik

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

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan, dist=1.4mm
(Bx8xT)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67,62 Vim; Power Drifi =-0.08 dB

Peak SAR {extrapolated) = 29.7 W/kg

SAR(1 g) = 7.53 W/kg; SAR(10 2) =2.1 Wikg

Maximum value of SAR (measured) = 17.7 Wik

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan, dist=1.4mm
(Bx8x7)/Cuobe 0: Measurement grid; di=4mm, dy=4mm, dz=1.4mm

EReference Value = 68,79 Vim; Fower Drit = -0.08 dB

Peak SAR (extrapolated) = 33.1 Wikg

SAR(1 g) =799 Wikg; SAR{10 g) =2.21 W/kg

Maximum value of SAR {measursd) = 19.0 Wike
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Dipele Calibration for Body Tissue/Pin=100mW, dist=10mm, [=5600 MHz/Zoom Scan, dist=1,4mm
(BxBxT ) Cube 0: Measuremert grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 68,18 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 34.0 Wike

SAR(1 g) =7.98 Wikg; SAR(10 g) = 2.2 Wikg

Maximum value of SAR (measured) = 19.3 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MH=/Zoom Scan, dist=1.4mm
(Bx8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1_dimm

Reference Value = 65.92 Vim; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 33.0 Wikg

SAR(1 g) = 7.56 Wikg; SAR(10 g) = 2.08 W/kg
Maximum value of SAR (measured) = 18.5 Wikg

-6.00
-12.00
-18.00

-24,00

-30.00

0dB = 16.5 Wikg = 12.17 dBW/kg
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Impedance Measurement Plot for Body TSL
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