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DASYS Validation Report for Head TSL
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Date: 08 30,2010

Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1

Medium parameters used: {= 1750 Mifz; o = 1.358 S/mi g, = 3991 p=
Phamtom section: Right Section
DASYS Configuration:

1000 kg/m3

« Probe: EX3DV4 - SN3617: ConvF(8.38. 8.38, 8.38) @ 1750 MHz: Calibrated:

13172019
e Sensor-Surface: | 4mm (Mechanical Surface Detection)

o Flectronics: DAES Sn1355: Calibrated: 82272019
o Phantom: MFP_V3.1C : Type: QD 000 PS1CA; Serial: 1062

o  Measurement SW: DASY52, Version 5210 (2): SEMCAD X Version 14.6,12

<47

{7470)

System Performunce Check/Zoom Sean (7x7x7) (7x7x7)/Cube 0 Measurement grid:

dx=3mm. dy~<3imm. dz=Smm

Reference Value = 97,38 V/m; Power Drift = -0.03 (B
Pesk SAR (extrupolated) = 16,8 W/kg

SAR(1 ) =9.08 W/kg: SAR(10 g) = 4.8 Wikg
Maximum value of SAR (measured) = 13.9 W/kg

d8 [
.,‘ﬂ

-3.37
674
10412 |
12.49

[
16.86 |

0dB = 13.9 W/kg = 11.43 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL [ate; 08.30.2019

Fest Laboratory; CTTL, Beijing, China

DUT: Dipole 1750 MHz: Type: D1750V2: Serial: D1750V2 - SN: 1152
Communication System: UID 0, CW: Frequency: 1750 MHz: Duty Cycle; 1:1
Medium parameters used: f= 1750 MHz; a = 1.516 S/m: g = 33.05; p = 1000 kg'm3
Phantom section: Center Section

DASYS Configuration

o  Probe: EX3IDVA - SN3617: ConvF(8.03, 8,03, 8.03) @ 1750 MHz: Calibmted
1312019

o Sensor-Surfisce: 1. Amm (Mechanical Surface Detection)

o Flectronics: DAES Snl 5355 Calibrated: 8222019

« Phantom: MFP_V5.1C : Type: QD 000 PS1CA: Senal: 1062

o Measurement SW: DASY32, Version 52,10 (2); SEMCAD X Version 14.6.12
17470)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)Cube 0: Measurement grid:
dx=5Smm, dv=3mm. dz=5mm

Reference Value = 87.16 Vim: Power Drift = 0.06 dB

Peak SAR (extrapolated) = 17.0 W/kg

SAR(1 g) = 9.45 W/kg: SAR(10 g) = 5,05 W/kg

Maximum value of SAR (measured) = 14.4 Wikg

dB |
—‘,u

-12.85

s
=il

-16.06 =

0 dB = 14.4 W/kg = 11.58 dBW/kg
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Impedance Measurement Plot for Body TSL
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. Client CTTL(Souﬂ'l Branch) Certificate No:  Z18-60387

GN.W'I'ION CERTIFICATE

Object D1800V2 - SN: 5d088

Calibration Procedure(s) FF-Z11-003.01

Calibration Procedures for dipole validation kits

Cailbration date Ottober 24, 2018

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl), The measurements and the uncertainties with confidence probadility are given on the foliowing
pages and are part of the centificate

All calfibrations have been conducted In the closed laboratory faclity: environment temperature(22:3)T and
humidity<70%

| Callbration Equipment used (M&TE critica! for calibration)

Primary Standards D # Cal Date{Calibrated by, Certificate No.) Scheduled Calibration

Power Meter NRVD 102083 01-Nov-17 (CTTL, No.J17X08758) Oct-18

Power sensor NRV.Z5 100542 01-Nov-17 (CTTL, No,J17X08756) Oct-18

Reference Probe EX3DV4 | SN 7514 27-Aug-18(SPEAG N6 EX3-7514_Aug18) Aug-19

DAE4 SN 1565 20-Aug-18{SPEAG No DAE4-1555_Aug18) Aug-19

Secondary Standards ID# Cal Date{Calibrated by, Certificate No,) Schedulad Calibration

Signal Generator E4438C | MY48071430 23-Jan-18 (CTTL, No.J18X00880) Jan-12

NetworkAnalyzer ES071C ' MY48110673 24-Jan-18 (CTTL. No.J18X00561) Jan-18

|
Narme Function Signature

Calibrated by Zhao Jing SAR Test Engineer X 'g‘ b '
Reviewsd by Lin Hao SAR Test Engineer [j¢‘ ;36 -
Approved by Qi Dianyuan SAR Project Leader &éfz__,/

Issued: October 22, 2018
This zalibrabion certificate shall not be reproduced excapt in full without written approval of the laboratory.
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©Copyright. All rights reserved by SAICT



1 RUINE B BERTR No.119N02705-SAR
SAIC G Commanications Tochnaogy Page 286 Of 323

@ in Colsboration with
CALIBRATION LABORATORY

Add: No.5T1 Nueyuan Road. Heidian Dissriet, Weffing. 100191, Ching

Tel: =8A- 106230463 3. 21579 Fan) «86-10-62304633-2500
Frmasl: cutl it chanattl.oom B ww e clinattl en
lossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
BGHz)", July 2016

c) 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 6GHz)", March 2010

d) KDBB65664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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
paralie! to the body axis.

« Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom, The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The 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 nomal distribution
Corresponds to a coverage probability of approximately 85%.

Centificate No: Z18-60387 Pagelofy
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version I DASYS2 52102 1495 |
Extrapolation | Advanced Extrapolation
Phantom o _1_ Triple Flat Phantom 5.1C PR
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution | axdy.cz=5mm ‘
Froquency ' 1900 MHz £ 1 MHz |
Head TSL parameters
The folowing parameters and calculations were applied.
Temperature | Permittivity | Conductivity
Nominal Head TSL parameters 220°C 400 f40mhoim |
Measured Head TSL parametors (2.0+02)'C 411+6% 1.37 mho/m £ 8 %
pHud TSL temperature change during test <1.0°C — — |
SAR result with Head TSL -
SAR averaged over 1 (m’ (1g)of Head TSL | Condition |
SAR measured 230 mW input power RE2mWig —I
SAR for nominal Head TSL parameters normalizad to 1W 40.5mW /g £ 18.8 % (ke2) |
SAR avaraged over 10 cm ' (10 g) of Head TSL Condition |
SAR measured 250 mW input power 517TmWi/ig |
SAR for nominal Head TSL parameters nomaized 1o 1W | 21,0 mW ig £ 18.7 % (ke2) |
Body TSL parameters
The following parameters and caloutations were applied
Temperature Parmittivity Conductivity |
Nominal Body TSL parameters 20'C 533 162mhoim |
Measured Body TSL parameters (220202)°C 52626% 1.55 mhoim 2 6 % ’
Body TSL temperature change during test «10°C — - |
SAR result with Body TSL
SAR averaged over1 ¢’ (1 g) of Body TSL Caondition ]l
SAR measured 250 mW Input power 103mWig ‘
| SAR for nominal Body TSL parameters noomalized 1o TW | 40.6 mW Ig £ 18.8 % (k=2) |
SAR averaged over 10 ¢n1 (10 g) of Body TSL Condition |
SAR measured 250 mW input power S41mWig
[ SAR for nominal Body TSL paramesers normalized to 1W 21.4 mW /g £ 18.7 % (k=2)
Cenificate No; Z18-60387 Page3of &
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed 10 feed point 6270+ 6.6310
Return Loss -23.2dB

o | s ==

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48,50+ 7.40,0 |
Raturn Loss -22.3dB |

General Antenna Parameters and Design

[ Electrical Detay {one direction) 1,058 ns

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

Tha dipole rs made of standard seminigid coaxial cable. The canter conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna Is therefore short-circuited for DC-signais, On some
of the dipoles, small end caps are added to the dipole arms In order to improve matching when loaded
acoording ta the position as axplained 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 of the soldered
connections near the feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG

Certificate No; Z18-60387 Page 1 0f8
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DASYS Validation Report for Head TSL Date: 10242018

Fest Laboratory: CTTL, Beijing, China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54088
Communication System: UID 0, CW: Frequeney: 1900 MHz; Duty Cyele: 111
Medium parumeters used: £= 1900 MHz; o = 1.367 S/m: ¢, = 41.1; p=1000 kg'm3
Phantom section; Center Section

DASYS Configuration

o Probe: EX3DV4 - SN7514; ConvF(7.73. 7.73. 7.73) @ 1900 MHz: Calibrated
R2772018

e Sensor-Surface: | 4mm (Mechanical Surface Detection)

o Electronics: DAE4 Snl1355; Calibrated: 8202018

e Phantom: MFP _V5.1C ; Type: QD 000 PSICA; Serial: 1062

o Measurement SW: DASY32. Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

System Performance Cheek/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=Smm, dz=3mm

Reference Value = 1022 Vim: Power Drift = 0,05 dB

Peak SAR (extrapolated) = 19.0 Wikg

SAR(1 g) = 9.92 W/kg: SAR(10 g) = 5,17 W/ke

Maximum value of SAR tmeasured) = 15.7 W/kg

-3.49

-6.98

-10.46

-13.95

17.44

0 dB =157 W/kg = 11.96 dBW/kg

Centificate No: 21860387 Puge 2 of &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 10242018

l'est Laborstory: CTTL, Beifing, China

DUT: Dipole 1900 MHz: I‘_\'pé: DI9OOV2; Serml: DI90OV2 - SN: 5d088
Communication System: LID 0, CW: Frequency: 1900 Miiz: Duty ( yele: 1:1
Medium parameters used: £= 1900 MHz: o = 1551 S/m; &, = 32,63; p= 1000 Kg/'m3
Phantom section: Right Section

DASYS Configuration

e Probe: EX3DVA - SN7514; ConvF(7.53, 7.53, 7.583) @ 1900 MHz; Calibrated
8272018
e Sensor-durface: | 4mm (Mechanical Surface Detection)
e Electronics: DAEY Spl 335; Calibrated: 82002018
o Phantom: MFP V3.1C : Type: QD 000 PSICA: Serial; 1062
o Measurement SW: DASYS2, Version 32,10 (2); SEMCAD X Version 14.6.12
(7430)
System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid
dx=Smm, dv=3mm, dz=3mm
Reference Value = 97,60 V/m; Power Drift = -0,02 dB
Pcak SAR (extrapolated) = 19.0 Wikg

SAR(I g) = 10.3 Wikg; SAR(10 g) = 5.41 W/kg
Maximum value of SAR (measured) = 15.9 Wikg

-6.68
-10.03
-13.37

16.71

0dB =159 W/kg = 12.01 dBW/kg

Centificate No: Z18-60387 Page 7 of &
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Impedance Measurement Plot for Body TSL
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2450 MHz Dipole Calibration Certificate
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AL No ST Xueyuan Road, Haidiun Disttict. Beiding, 100191, Ching "'f,, T~ \?: CALIBRATION
Teh “B6-1-A2304A332079  Fav: ~B6-10-62304633-2504 Dl N CNAS LOSTO
Pl ot chinattl com higgy | ww s chimattl ¢n
Client CTTL{South Branch) Certificate No:  Z18-80388
Obsect D2450V2 - SN; 873
i P
Calibration Procedure(s) FF-Z11 4

Calibration Procedures for dipoke validation Kits

: Calibration date: October 26, 2018

This calibration Cerfificate documents the traceability to national standards, which reslize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the centificate

Al calibrations have been conducted in the closad laboratory facility.: environment temperaturei22+3)C and
humidity<70%

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ow Cal Date(Calioratad by, Cerificate No.) Scheduled Calibeation
Power Meter NRVD 102083 01-Nov-17 (CTTL, No.J1TX087586) Oct-18
Power sensor  NRV-Z5 100542 01-Nov-17 (CTTL, No J1TX08756) Oct-18
Refarance Probe EX3DV4 | SN 7514 27-Aug-18(SPEAG N0 EX3-7514_Aug18) Aug-19
DAE4 SN 1555 20-Aug-18{SPEAG No.DAE4-1555_Aug18) Aug-18

_Secondary Standards D # Cal Date(Calibrated by. Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 23-Jan-18 (CTTL, No J18X00580) Jan-18
NetworkAnalyzer ES071C | MY48110673 24-Jan-18 (CTTL, No.J18X00581) Jan-18

|
Name Function Signature
Calibrated by Zhao Jing SAR Test Engineer é ZJ

Roviewed by. Lin Hao SAR Test Enginesr X M

Approved by Qi Dianyuan SAR Project Leader d‘%—éz_ﬂ

Issued; October 28 2018
| This calibration certificate shall not be reproduced except in full without written approval of the laporatory

Certificate No: 718-60388 Page | of n
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

b) IEC 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1) Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

c) IEC 62208-2, “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)", March 2010

d) KDBB865664, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
e) 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.

o Antenna Parameters with TSL The dipole is mounted with the spacer to position its feed
point exactly beiow the center marking of the fiat 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 Return Loss ensures low
reflected power. No uncertainty required.

« Elsctrical Delsy: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

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

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

Certificate No: Z18-60388 Page 2 of
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version | DASYS2 52.10.2 1495 |
Extrapolation Advanced Extrapolation -
Phantom | Triple Fiat Phantom 5,1C l
Distance Dipole Center - TSL i 10 mm with Spacer |
Zoom Scan Resolution [ dx, dy, dz = § mm 1 |
Frequency | 2450 MHz £ 1 MH2 [ ]
Head TSL parameters
T,'he following parameters and calculations ware applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20 C 382 1 80 mha/m
Measured Head TSL parameters (220+£02)°C 302:6% 1.80 mha/m + 8 %
Head TSL temperature change during test <10°C - - |
SAR result with Head TSL
SAR averaged over1 cnt' (1 g) of Head TSL Condition
SAR measured 250 mW input power 130mW/g
SAR for nominal Head TSL parametars normakzed to 1W 5§2.0 mW /g £ 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Conditicn
SAR measured 250 mW input power 6.02mW/g
SAR for nominal Head TSL parameters normalized to 1W 241 mW g £ 18.7 % (k=2)
Body TSL parameters
The following parameters and calcuiations wers applied.
Temperature | Permittivity Conductivity |
Nominal Body TSL parameters 220°C 527 1.95 mho/m
Measured BodyTSL parameters (220+02)°C 525:6% 20T mho/m 6 % 1
Body TSL temperature ehlngoduhgtnt «1.0°C T - — |
SAR result with Body TSL
BAR averaged over 1 ot (1 ) of Body TSL Cendition
SAR measured 250 mW input power 128mW/g
SAR for nominal Body TSL parameters normalized to 1W 50.5 mW /g £ 18.8 % (k=2) |
SAR averaged over 10 ¢m (10 g) of Body TSL Condition l
SAR measured 250 mW input power 591 mW/g
SAR for nominal Body TSL parameters normaizedto IW | 23.5 mW ig 2 18.7 % (ke2) |
Certificate No: Z18-60388 Puge i of §
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Add: No. X | Xoeywan Road, Huidian Dystrive, Begjing. 100191, China
Tel: +RA-10.62304653.2070 Faoe: +80-L0W62304633-2803
E-mail: el archinantl. com hetpe www,chinatt] on

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed 10 feed point S350+ 21140 |
Retum Loss - 28.048 B
Antenna Parameters with Body TSL
Impedance, transformed o feed point 5130«451)0
d
Return Loss - 26,748 |
General Antenna Parameters and Design
| I ] B
Blectrical Delay (one direction) 1.024 ns

After long term use with 100W radiated power, only & slght 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 diractly
connacted 1o 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 ceder to improve maltching 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 sl according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feadpoint may be damaged

Additional EUT Data

Manufactured by SPEAG

Centificate No: Z1§-60388 Page 1 of' 8
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DASYS Validation Report for Head TSL Date: 10262018
Test Laboratory: CTTL. Beijing. China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 873
Communication System: UID 1, CW: Frequency: 2450 MHz: Duty Cvele: 114
Medium parameters used: = 2450 MHz: o = 1.802 §/m: £ = 30.2; p = 1000 kg/m3
Phantom section: Right Section
DASYS Configuration!

o Probe: EX3DV4 - SN7514:; ConvF(6.95, 6,95, 6.95) @ 2450 MHz: Calibrated:
82772018

o Sensor-Surface: |, 4mm (Mechanical Surface Detection)

o Electronics: DAE4 Snl355; Calibrated: 820/2018

o Phantom: MFP_VS.1C ; Type: QD 000 PS1CA: Serial: 1062

o  Measurement SW: DASYS2. Version 32,10 (2); SEMCAD X Version 14.6.12
| 7450))

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=3mm,
dy=5mm. dz=Smm

Reference Value = 105.0 V/m: Power Drift = 0.09 dB

Peak SAR (extrapolated) = 26.8 Wikg

SAR( g) = 13 W/kg: SAR(10 g) = 6.02 W/kg

Maximum value of SAR (measured) =21.8 Wkg

dB
0

-4.3%5

. dlmh»

-17.42

L

21.77 -

0dB =218 Wikg=1338 dBW/kg

Certificate No: Z | 8-60388 Pagesof8
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Rood, Haidion District, Bedjing, 1001%1. China
2079 Fax: «86-)ta230:4633-2504

Add: No3 ) Nesyvus
Tel: «86 10423046
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Impedance Measurement Plot for Head TSL

L g 1l = o ' 9 ’
» 4
-~
M 211 Swith (3+)) Soale 22000V 251 oal]
.4 Mz 15.848 & 4 o oF
i
."
{
o~
1 St =W MR sxi=ecll
Cerificate No: Z18-60388 Page 6 of 8

©Copyright. All rights reserved by SAICT



M - : No.I19N02705-SAR
SAICT gﬂfégg?ﬁg F?age 299 of 323

h n Cofabaoranon with
o= 7Y, e a g
\/ CALIBRATION LABORATORY

Add: NocF 1 Nesawen Road, Haidian Dstrict, Besjing, 100191, China
fel 1881062304633 2070 Fax: +80-10-623Ma33-25064

E-mnail: cizlarchipant! com hetpe www,chimant].on

DASYS Validation Report for Body TSL

l'est Laboratory: CTTL. Beijing, China

DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN: 873
Communication System: UID 0, CW: Frequency: 2450 MHz: Duty Cyele: 111
Medium parameters used: = 2450 MHz: 0 = 2.008 S/m: &, = 52,76; p = 1000 kg/m3
Phantom section: Center Section

DASYS Configuration:

Date: 10262018

o Probe: EX3DV4 - SN7514; ConvF(7,13, 7.13, 7.13) @ 2450 MHz: Calibrated:
8272018

e  Sensor-Surface: .4mm (Mechanical Surface Detection)

o Electronics: DAES Sn1333; Calibrated: 8202018

e Phantem: MFP_V3.1C ; Type: QD (000 PSICA: Serfal: 1062

o Measurement SW: DASYS2, Version 52,10 (23 SEMCAD X Version 14.6.12
(7430

Dipole Calibration/Zoom Scan (7x7x71 (7x7x7)/Cube 0: Measurement grid: dx=Smm,
dy=3mm, dz=5mm

Reference Value = 98.89 Vim;: Power Drift = -0.03 dB

Peak SAR (extrapoluted) = 26.4 Wikg

SAR(I g) = 12.8 Wikg: SAR(10 g) =5.91 Wikg

Maximum value of SAR (measured) =21.3 Wikg

dB8 =
0

-4.36
8.7
4“““’
-17.42

2178

0dB=21.3 Wikg = 13.28 dBW/kg

Certificate No. Z18-60388 Page 7 01»
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Impedance Measurement Plot for Body TSL
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2550 MHz Dipole Calibration Certificate

Calibration Laboratory of s Kalite
S
Schmid & Partner Service suisse d'dtalonnage
Engineering AG C servizio svizzero taratura
Zeughaussirasse 43, 8004 Zurich, Switzeriand S  Swiss Calibeation Service

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

Cient  CTTL (Auden) Certificate No: D2550V2-1010_Aug18
|CALIBRATION CERTIFICATE

' Oyact D2550V2 - SN:1010 |
! Calbration procedussds) QA CAL-05.v10 I

Calibration procedure for dipole validation kits above 700 MHz

| Caliteaton date August 24, 2018 |
This calbration certificats documents the traceabily to natanal standands, which realze the physical ursts of maasuremants (SI)
| The measuromants and e uncenainbes with confidence probability are Qivan on the following pages and ars part of the cartificate ‘

All calibentions have bean conducted in the closed laboratory tacility: snviconment lemperature (22 2 3)°C ang humidty < 707

Caibration Eguipment usad (MATE eriltical %or calibration) ‘

| Primary Stardarss _ |ios Cal Date (Certificate Mo | Schesuled Calbration
[ Power mater NAP {8 10ur7e 04-Ar-18 (NO, 217-0267202673) Apri
Powar sensor NRP-Z91 BN 103244 O4-Apr-18 (No, 21702672) Ape-19
Pawer sensor NEE- 291 BN 103245 Od-Apr-38 INo. 21702673) Ape-19
‘ Raterence 20 oF Attenuator | SN 5083 (20%) O4-Apr-18 (No. 21702582) Ape-19
Typa-N mismatch combinabon { 8N: 50472/ 08327 Od-Ape-18 |No. 21702683 Apr19 ‘
Ratamncs Probe EXADV4 SN 749 I0«Dec-17 (No. EX3-7348_Dact?) Dec-8
| Dags | st 501 26-Oc1-17 (No. DAE4-601_Oat17) o1 ‘
Secordary Standards oe  Check Dats {in house) Scheduled Check |
Power metor EPM-4424 ‘ SN GBITHE0TIM 07-0Oct-18 {in housa chack Oct-18) In houge checx: Oct-14 ‘
Power sanaor HP 84814 SN USIT282783 07-0c1-15 (in houss check Oct-14) In house check: Oct-18
Power sensor HP 34814 SN MY41092317 07-0cA-14 (in house chack Oct-16) In houge chece. Dct-14
AF ganarator RAS SMT-08 | SN 100872 15.Jun-15 (In housa chack Oc1-16) In house check: Oct-18
Network, Analyzer Aplenit EB358A, ] SN US210804T7 31-Mar-14 (in house check Oct-17) In Nowise check: Det-18
Nama Fungtion Signaturs

Calibeatad by Manu Sestz Laboratory Technician ‘

A Techinical Manager
Approvad by Katia Pokovic /m

lssued: August 24, 2018

Ths caltirahion certificade shall not be reproduced SX08pt In full without weitten appeowal of the labaraloey

Certiticate No; D2650V2-1010_Augts Page 1ol B
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Calibration Laboratory of A Sctrwelzer Ibrierdienst

Schmid & Partner i % S Service a:ah:::um
Engineering AG e C  Servizio svizero & taratura

Zoughausstrasso 43, B004 Zurich, Switzerland ’,/’;"\\\‘ S swiss Calibration Service

Ascredited by the Swiss Accreditation Servics (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA

Multilateral Ag for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear {frequency range of
300 MHz to 6 GHz)", July 2018

c) |IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 8 GHz)", March 2010

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

Additional Documentation:
e) DASY4/s System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

SAR measured; SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized 1o 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
prabability of approximately 95%.

Cenificato No: D25650V21010_Aug18 Page 2 ot 8
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Measurement Conditions
DASY system configuration, as far as not given oo page 1,
DASY Version DASYS V52101
Extrapolation Advanced Exirapolation
Phantom Modutar Fiat Phantom
Distance Dipole Centor - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Fraquency 2550 MHz = 1 MHz
Head TSL parameters
The foliowing parametars and cakulations were  applied
Temperature Parmittivity Conductivity
Nominsl Head TSL parameters 20T 391 1.81 mha'm
Measured Head TSL parametars (220=02)°'C 37326% 1.97 mha/m = 6 %
Head TSL temperature change during test <050 — sane
SAR result with Head TSL
SAR averaged over 1 om? (1 g) of Head TSL Conditlon
SAR measured 230 mW input power 14.8 Wig
SAR tor nominel Mead TSI parametars normalized to 1W 57.8 Wikg = 17,0 % (k=2)
GAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input pawer 6.73 Wikg
SAR for nominal Head TSL parametors normaiized 1o 1W 26.5 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculatons were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 5286 2.08 mha'/m
Moasurad Body TSL parameters (220=02)'C 51548% 214 mha/m « 6 %
Body TSL temperature change during test <05°C —— atas
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAR mensured

250 mW ingut power

13.7 Wikg

SAR for nominal Body TSL parameters

nonmalized o 1W

54,0 Wikg £ 17,0 % (k=2)

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

condition

SAR measures

250 mW inpul power

5.22 Wikg

SAR for nominal Body TSL parameters

normalized to 1\W

24.7 Whkg = 16.5 % (k=2)

Cartificate No: D2550V2-1010,_Aug1g
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, ransformed to feed point 5490230
Return Loss 257 d8

Antenna Parameters with Body TSL

Impedance, transformed 1o feed pont 4960-2010
Return Loss -3384d8

General Antenna Parameters and Design

I Electncal Delay (one direction) l 1151 ns

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected 10 the
second arm of the dipole. The antenna Is therefore shortcircuited for DC-signale. On some of the dipoles, smail and caps
are added to the dipole arms in order to improve matching when loaded according 1o the position as explained in the
“Measurement Conditions” paragraph, The SAR data are not atfectad by this change. The overall dipale length |s sl
according to the Standard.

Nao excessive force must be applied to the dipole amms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manutactured on August 03, 2012
Cantiicate No: D2550V2-1010_Aug18 Papo 4ol 8
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DASYS5 Validation Report for Head TSL

Date: 24,08.2018
Test Laboratory: SPEAG, Zurich. Switzerland
DUT: Dipole 2550 MHz: Type: D2550V2; Serial: D2550V2 - SN:1010

Communication System: UID 0 - CW: Frequency; 2550 MHz

Medium parameters used: § = 2550 MHz: o = 1.97 $/m: & = 37.3: P = 1000 kg"m‘
Phantom section: Flat Section

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

DASY32 Configuration:
e Probe: EX3DV4 - SN7349: ConvFi7.43, 7.43. 7.43) @ 2550 MHz: Calibrated: 30.12.2017
o Sensor-Surface: 4mm (Mechanical Surface Detection)
o Electronics: DAEA Sn601; Calibrated: 26.10.2017
e Phuntom: Flat Phantom 5.0 tfront); Type: QD 000 P50 AA: Serial: 1001

o DASYS2S2.10.1(1476): SEMCAD X 14.6.11(7439)

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

Reterence Value = 119.6 Vim: Power Drift = -0.07 dB

Peak SAR (extrapolated) = 30.5 W/kg

SAR(1 g) = 14.8 W/kg: SAR(10 g) = 6.73 Wikg

Maximum value of SAR (measured) = 24.9 W/kg
dB

-6.00

-12.00
-18.00
-24.00

-30.00

0dB =249 W/kg = 13.96 dBW/ke

Cartilicate No: D2550V2-1010_Aug18 Page 5ol 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 24.08.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2350 MHz; Type: D2350V2: Serial: D2350V2 - SN: 1010

Communication System: UID ) - CW; Frequency; 2550 MHz

Medium parumeters used: § « 2350 MHz: o = 214 8/m; & = 51.5: p = 1000 kg/m’
Phantom section: Flat Section

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

DASY32 Configuration:
* Probe: EX3DV4 - SN7349; ConvFI7.68. 7.68. 7.68) @ 2550 MHz: Calibrated: 30,12.2017
* Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601: Calibrated: 26.10,2017
+ Phantom: Flat Phantom 5.0 (back): Type: QD 000 PSO AA; Serial: 1002

e DASYS2352.10.1(1476); SEMCAD X 14.6.1117439)

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

Reference Value = 1092 Vim; Power Drift = -0,03 (B

Peak SAR (extrapolated) = 27.9 Wik

SAR(I g) = 13.7 W/kg: SAR(10 g) = 6.22 W/kg

Miximum vulue of SAR (mcasured) = 22.9 W/kg

-6.00

-12.00
-18.00
-24.00

-30.00

0 dB = 22.9 W/kg = 13.60 dBWike

Certficate No: D2550V2-1010_Aug18 Page7ol8
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Impedance Measurement Plot for Body TSL
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5G Dipole Calibration Certificate

" In Colisborstion with \u\‘\/'lh, R
y § S0 AN
- A %:’\_ CNAS::

-
A NoSt Nueswan Road, Haidean Distriot. Bedjing. 100191, China k4 /A CALIBRATION
Tel: 180-10-h2314633-2512 Fax: ~86-10-6230:4633-2511 /,,/,d"\.\\ CNAS LOSTD
E-tnail: cttla chinadt] com hetps www chinatti en

Client CTTLQSouth Bnnch) Certificate No:  219-60293

Object D5GHzV2 - SN: 1238

Calibration Procedure(s) FF-211-008-01

Calibration Procedures for dipole validation kits

Calibration date: August 29, 2018
Thie calibration Certificate documents the traceabiiity to national standards. which realize the physical units of
measurements(Sl). The measuraments and the uncertainties with confidenca probabliity ace given on the following

pages and are part of the certificate

All cafibrations have been conducted In the ciosed laboratory facility: environment temperature(22+3)* and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Paower Meter NRP2 108278 11-Apr-19 (CTTL, No.J18X02605) Apr-20
Power senscr  NRPSA 101368 11-Apr-19 (CTTL, No.J19X02605) Apr-20
ReferenceProbe EX3DV4 | SN 3617 31-Jan-19{SPEAG N0 EX3-3817_Jan19) Jan-20
DAE4 SN 1555 22-Aug-19(CTTL-SPEAG No . Z219-60295) Aug-20
Secondary Standards ID# Cal Date({Calibrated by, Cgrbﬁcate No.j Scheduled Calibration
Signal Generator E4438C | MY48071430  23-Jan-19 (CTTL, No.J18X00336) Jan-20
NetworkAnalyzerE5071C ; MY48110673  24-Jan-19 (CTTL, No.J18X00547) Jan-20

Name Function Signature

Caibratad by: Zhao Jing SAR Test Engineer f{; 3

Reviewed by Lin Hao SAR Test Engineer = M

1
Approved by Qi Dianyuan SAR Project Leader M__,
Issued: Septamber 2. 2019
Thig calibration certificate shall not be reproduced except In full without written approval of the iaboratory

Certificate No: Z19-60293 Page 10013
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777 5p.e ag

ki N, 51 Nueywan Road, Haidian District, Befing, 100191, China
el «86-10-62304633.25)2 Fas: =K H-0230463 30404
E-madl: cttl i chinattl com higpe‘wwwchimattlgn
Glossary:
TSL tissue simulating liguid
ConvF sensitivity in TSL/ NORMx,y.z
NIA 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 62208-1, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
BGHz)", July 20186

¢) IEC 62208-2, "Procedure to measure the Specific Absarption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbock

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 phaniom 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.

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

¢ SAR measured: SAR measured at the stated antenna input power,

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

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

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

Cenificate No: £19-60293 Page 2 of 14
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CALIBRATION LABORATORY

Add: No. 1 Xueyuan Rowd. Haidiun Districr, Beijing, 100191, Chima
Tek: <86 1042304633-2512 Fass +X0-10-623(4633-2504

E-mal enlit chinanti com bt wwwchinattl.en
Measurement Conditions
DASY system configuration. as far as not grven on page 1
DASY Version | DASYS2 V52102 ;
Extrapolation | Advanced Extrapolation j
Phantom | Triple Flat Phantom 5.1C
Distance Dipole Conter - TSL l 10 mm with Spacer
Zoom Scan Resolution | dxdy=dmm dz=14mm | Graded Ratio=14 (Z direction)
5250 MHz £ 1 MHz
Frequency 5600 MHx £ 1 MHz
5750 MHz £ 1 MHz |
Head TSL parameters at 5250 MHz
The following parameters and calculations were applied
Temperature I Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4 71 mho/m
| Measured Head TSL parameters (220+02)°C 38T726% 469 mho/im 6%
Head TSL temperature change during test <10°C -~ -

SAR result with Head TSL at 5250 MHz

SAR sveraged over 1 711 (1 g} of Head TSL Condition ] |

SAR measured 100 mW input power 7.81 Wikg

SAR for nominal Head TSL parameters normalized fo 1W 78.0 Wikg 2 24.4 % (uszu

SAR averaged over 10 o' (10 g) of Head TSL Condition '

SAR measured 100 mW Input power 223 Wikg

SAR for nominal Head TSL parameters. normalized fo 1W 22.3 Wikg £ 24.2 % (k=2)
Centificate No: 719-60293 Page 3 of 14
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied

No0.I119N02705-SAR
Page 312 of 323

Temperature | Permittivity Conductivity
Nominal Hoad TSL parameters 220°C T 507 mhoim |
Measurod Head TSL parameters (220202)°C 35426% 4.99 mho/m = 6 %
lood TSL temperature cha;; during test <10°C - - ——
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 (77 (1 g) of Head TSL Condition
?AR m;und 100 mW input power 7.96 Wik
SAR for nominal Head TSL parameters normalized 1o 1W 79.5 Wikg £ 24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL | Condition
SAR measured 100 mW input power 227 Whg |
SAR for nominal Head TSL parameters romaized 1o W | 227 Wikg 242 % (w2) |
Head TSL parameters at 5750 MHz
The folowing parameters and calculations were applied "
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 522 mho/m
Moasured Head TSL parametors (220:202)'C B1168% S10mha/m =6 %
Head TSL temperature change during test <10°C - —
SAR result with Head TSL at 5750 MHz
SA—RI—V:;: et w18 g) of Head TSL Condition ﬂ
SAR measured 100 mW input power 7.86 Wikg |
| SAR for nominal Head TSL pacametars pormalized to 1W 78.4 Wikg £ 24.4 % (k=2) |
SAR averaged over 10 ¢7 (10 g) of Head TSL Condition |
1
SAR measured 100 mW input power 223 Wikg
"SR for nominal Head TSL parameters normalized o W | 22.2 Wikg £ 24.2 % (k=2) ]
Cerificate No: Z19-60293 Page 4ot 4
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Body TSL parameters at 5250 MHz
The following paramelers and casculations were applied.

Certificate No: Z19-60293

Temperature | Permittivity Conductivity
Nominal Body 'I’sl. parameters 20°C [ 489 5,36 mhoim
Measured Body TSL parametors (220+02)°C 481+6% 540 mho/m £ 6 %
Body TSL temperature change during test <10°C — —
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 ¢ (1 g) of Body TSL ’ Condition
SAR measured 100 mW input power 717 Wha
SAR for nominal Body TSL parameters narmalized to 1W ;1.5 Wikg £ 24.4 % (k=2)
SAR averaged over 10 ¢m (10 g) of Body TSL Condition
SAR measurad 100 mWV input powear 2.04 Wikg
SAR fer neminal Body TSL parameters normalized 10 1W zo; Wikg £ 24.2 % (k=2)
Body TSL parameters at 5600 MHz
Tha fellowing parameters and calculations were applied.
Tomperature | Permittivity Conductivity |
Nominal Body TSL;»nmnton | 220°C 485 5.77 mho/m
Measured Body TSL parameters | (220202)°C 476:6% 570 mho/m £ 6 %
Body TSL temperature change during test|  <1.0°C — — |
SAR result with Body TSL at 5600 MHz
rsm averaged over1 i’ (1 g) of Body TSL Condition ‘
SAR measurad 100 mW input power 762 Wko
SAR for nominal Body TSL parametecs normalized to TW 75.9 Wikg + 24.4 % (k=2}
SAR averaged over 10 ¢ (10 g) of Body TSL Candition
SAR measurad 100 MW inowt power 2.18 Wikg
SAR for nominal Body TSL parameters | normalized 10 1W 21.7 Wikg £ 24,2 % (k=2) J
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Body TSL parameters at 5750 MHz
The follawing parameters and caicutations were applied,

'''''' Temperature Pormittivity Conductivity
'Nominal Body TSL parameters | 220%¢ 483 5.4 mho/m
Measured Body TSL parameters (220:02)‘C 475+8% | 578mhoim+6% |
Body TSL temporature change during test <10°C — T — |
SAR result with Body TSL at 5750 MHz
:AR averaged over1 ¢m {1 g) of Body TSL Condition ]
?R measured 100 mW input power 7.39 Whg |
SAR for nominal Body TSL parameters normalized to TW T3.6 Wikg £ 24.4 % (k=2) |
SAR averaged over 10 ¢ (10 g) of Body TSL Condition
SAR measurad 100 mmpm powar 210 Wkg
SAR for nominal Body TSL parameters nonmalizad to 1W | 20.9 Wik £24.2 % (k=2)
Certificate No: Z19-60293 Page 6 of 14
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5250 MHz

—

Impedance, transformed 1o feed point 4880 - 4,650
Return Loss -26.2d8
Antenna Parameters with Head TSL at 5600 MHz
Impedance. transtormed to feed point [ 49.20 + 0,580
Return Loss - 40 0dB
Antenna Parameters with Head TSL at 5750 MHz
Impegance, transformed 10 feed point 50.30 + 1080
Return Loss - 38.0dB
Antenna Parameters with Body TSL at 5250 MHz
| Impedance. transformed 1o feed point 4830 - 2.02i0
i Retumn Loss - 32 548
Antenna Parameters with Body TSL at 5600 MHz
[ Impedance, transformed to faed point i 51.30 + 3.940
Return Loss - 27.8dB
Antenna Parameters with Body TSL at 5750 MHz
Impedanca, transformed to feed paint 5220+ 47710
Retum Loss -25.8dB

Cenificate No: Z219-60293 Page 7of 14
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General Antenna Parameters and Design

Electrical Delay (ona diraction) ' 1.056 ns

1

After lang term use with 100W radiated power, only 3 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 orger 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
connactions near the feedpoint may be damaged

Additional EUT Data

j[ Manufacturad by SPEAG

Certificate No: Z19-60293 Pagesof 4
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DASYS Validation Report for Head TSL Date. 08.28.2019

Test Laboratory: CTTL, Beijing, China
DUT: Dipole §GHz; Type: D5GHzV2; Serial: DSGHzV2 - SN: 1238
Communication System: CW, Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz,
Medium parameters used: f = 5250 MHz; o = 4,692 Sim; ¢ = 35.71; p = 1000
kg/m3, Medium parameters used: f = 5600 MH2; 0 = 4.992 S/m; €, = 3542, p =
1000 kg/m3, Medium parameters used: f = 5750 MHz; o = 5.096 S/m; ¢, = 35.13; p
= 1000 kg/m3,
Phantom section. Center Section
DASYS Configuration:
* Probe: EX3DV4 - SN3617; ConvF(5.39, 5.39. 5.39) @ 5250 MHz; ConvF(5.08,
5.08, 5.08) @ 5600 MHz; ConvF(5.07, 5.07, 5.07) @ 5750 MHz; Calibrated:
1/31/2019
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn1555; Calibrated: 8/22/2018
* Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062
* Measurament SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7470)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 69.41 \V/im; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 32.8 W/kg

SAR(1 g) = 7.81 W/kg; SAR(10 g) = 2.23 W/kg

Maximum value of SAR (measured) = 18.7 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 70.02 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 35.7 W/kg

SAR(1 g) = 7.96 Wikg; SAR(10 g) = 2.27 Wikg

Maximum value of SAR (measured) = 19.2 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.55 V/im; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 36.5 Wikg

SAR(1 g) = 7.86 W/kg; SAR(10 g) = 2.23 Wikg

Maximum value of SAR (measured) = 18.9 Wikg

Certificate No: £19-60293 Page 9 of 14
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dB =
—‘0
-7.10
-14.20 ’
-21.29
-28.39
12¥
L
3549 | =
0 dB =18.9 W/kg = 12.76 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date' 08.26 2019

Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1238
Communication System: CW; Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz,
Medium parameters used: f = 5250 MHz; o = 5.402 S/im; ¢, = 48.05: p = 1000
kg/m3, Medium parameters used: f = 5600 MHz; o = 5.703 S/m; & = 47.61: p=
1000 kg/m3, Medium parameters used: f = 5750 MHz; o = 5.782 S/m; &, = 47.48. p
= 1000 kg/m3,
Phantom section: Right Section
DASYS Configuration:
* Probe: EX3DV4 - SN3617; ConvF(4.76, 4.76, 4.76) @ 5250 MHz; ConvF(4.23,
4.23, 4.23) @ 5600 MHz: ConvF(4.36, 4.36, 4,36) @ 5750 MHz; Calibrated:
1/31/2018
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn1555; Calibrated: 8/22/2019
* Phantom: MFP_V5.1C ; Type: QD 000 PS1CA; Serial: 1082
*  Measurement SW: DASY52, Version 52,10 (2); SEMCAD X Version 14.6.12
(7470)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 54.85 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 27.5 Wikg

SAR(1 g) =7.17 Wikg; SAR(10 g) = 2.04 W/kg

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

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 56.17 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 32.3 Wikg

SAR(1 g) = 7.62 W/kg; SAR(10 g) = 2.18 W/kg

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

Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 5547 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 33.2 Wikg

SAR(1 g) = 7.39 W/kg; SAR(10 g) = 2.1 Wikg

Maximum value of SAR (measured) = 18.1 W/kg

Certificawe No: Z19-60293 Page 12 0f 14
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Impedance Measurement Plot for Body TSL
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ANNEX K Extended Calibration SAR Dipole

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dBm, within 20% of prior

calibration), and in impedance (within 5 ohm of prior calibration), the annual calibration is not
necessary and the calibration interval can be extended.

Justification of Extended Calibration SAR Dipole D835V2- serial no.4d057

Head
Real Imaginary
Date of Return-Loss Delta Delta
Delta (%) | Impedance Impedance )
Measurement (dB) (ohm) i (johm)
(ohm) (johm)
2018-10-09 -27.7 / 49.6 / -4.08 /
2019-10-06 -26.9 2.9 50.1 0.5 -3.95 0.13
Justification of Extended Calibration SAR Dipole D1900V2- serial no. 5d088
Head
Real Imaginary
Date of Return-Loss Delta Delta
Delta (%) | Impedance Impedance ]
Measurement (dB) (ohm) i (johm)
(ohm) (jiohm)
2018-10-24 -23.2 / 52.7 / 6.63 /
2019-10-22 -22.9 1.3 53.5 0.8 6.86 0.23
Justification of Extended Calibration SAR Dipole D2450V2- serial no. 873
Head
Real Imaginary
Date of Return-Loss Delta Delta
Delta (%) | Impedance Impedance ]
Measurement (dB) (ohm) i (johm)
(ohm) (johm)
2018-10-26 -28.0 / 53.5 / 2.11 /
2019-10-22 -27.3 25 54.4 0.9 2.29 0.18
Justification of Extended Calibration SAR Dipole D2550V2- serial n0.1010
Head
Real Imaginary
Date of Return-Loss Delta Delta
Delta (%) | Impedance Impedance _
Measurement (dB) (ohm) i (johm)
(ohm) (johm)
2018-08-24 -25.7 / 54.9 / -2.30 /
2019-08-22 -24.8 3.5 55.8 0.9 -2.22 0.08

The Return-Loss is <-20dB, and within 20% of prior calibration; the impedance is within 5 ohm of
prior calibration. Therefore the value result should support extended.
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