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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
6GHz)", July 2016 '

¢) 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 6GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

The reported uncertainty of measurement is staled as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 85%.
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Measurement Conditions
DASY system configuration, as far as nol given oh page 1
DASY Version DASY52 52.10,2,1495
Extrapolation Advanced Extrapolation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
The following parametars and calculations were applied
Temperature Pormittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mha/m
Moasured Head TSL parametors {220202)°C 405+6% 1.44 mho/m + 6 %
Head TSL temperature change during test <1.0'C — -—
SAR result with Head TSL
SAR averaged over 1 cm’ (1.g) of Head TSL Coniiticin
SAR measured 250 mW Input power 9.90 Wikg
SAR for nominal Head TSL parameters normalized to TW 39.0 Wikg + 18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Candition
SAR measured 250 mW input power 512 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.3 Wikg £ 18.7 % (k=2)
Body TSL parameters
The following parameters snd calculations were applied
Tomperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 533 1.562 mho/m
Measured Body TSL parameters (22.0+02)°C 84546 % 1.56 mholm £ 6 %
Body TSL temperature change during test <1.0°C — —
SAR result with Body TSL
SAR averaged over 1 ¢/’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.1 Wikg
SAR for nominal Body TSL parameters nommalized to 1W 40.0 Wikg + 18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 5.28 Wikg
SAR for nominal Body TSL parameters normalizad to 1W 21.0 Wikg £ 18.7 % (k=2)

Certificate No: Z19-60085
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformad lo fead point 51. 70+ 6.73|N
Return Loss =23.3d8

Antenna Parameters with Body TSL

Impedance, transformed lo feed point 47 80+ 67240
Retum Loss - 22 8dB

General Antenna Parameters and Design

Elecirical Delay (one direction) 1,068 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 lo the second arm of the dipole. The antenna is therefore short-circuiled for DC-signals. On somme
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 Condilions” paragraph. The SAR data are not
affacted by this change. The overall dipole length is still according 1o the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z19-60083 Page 4 of &
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DASYS Validation Report for Head TSL Date; 03.26,2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d170
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: = 1900 MHz; o= 1.441 S/m: g, = 40.48; p = 1000 kg/m3
Phantom section: Center Section
DASYS Configuration;

« Probe: EX3DV4 - SN3617: ConvF(8.14, 8.14, 8.14) (@ 1900 MHz: Calibrated:
1/31/2019

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

o Electronics: DAE4 Snl331; Calibrated: 2/6/2019

»  Phantom: MFP_V5.1C ; Type: QD 000 PS1CA; Serial; 1062

»  Measurement SW: DASYS52, Version 52,10 (2); SEMCAD X Version 14.6.12
(7450)

System Performance Check/Zoom Scan (7x7x7) (7x7x7W/Cube 0: Measurement grid:
dx=3mm, dy=5mm, dz=5mm

Reference Value = 97.54 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 18.9 Wikg

SAR(1 g) = 9.9 W/kg: SAR(10 g) = 5.12 Wikg

Maximum value of SAR (measured) = 15.6 Wikg

dB '
] |

-3.57
=113 |
-10.70

14.26 ‘
&

0dB = 15,6 W/kg = 1193 dBW/kg

-17.83

Certificate No: Z19-60085 Page Sol's
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 03.26.2019

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54170
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cyele: 1:1
Medium parameters used: = 1900 MHz: o = 1.56 S/m; g = 54.52; p = 1000 kg/m3
Phantom section: Right Section

DASYS Configuration:

» Probe: EX3DV4 - SN3617; ConvF(7.78, 7.78, 7.78) i@ 1900 MHz: Calibrated:
/3172019

« Sensor-Surface: L4mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn1331; Calibruted; 2/6/2019

« Phantom: MFP_V3.1C ; Type: QD 000 P51 CA; Serial: 1062

e« Measurement SW: DASYS2, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

System Performance Cheek/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dv=5mm, de=5mm

Reference Value = 9548 V/m: Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.6 Wikg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.28 W/kg

Maximum value of SAR (measured) = 15.7 Wikg

- iR
. I

-17.26

0dB =157 W/kg = 11.96 dBW/kg
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Impedance Measurement Plot for Body TSL
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D1900V2, Serial No. 5d170 Extended Dipole Calibrations

Referring to KDB 865664 D01 v01r02, if dipoles are verified in return loss (<-20dB, 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.

1900V2 — serial no. 5d170

1900 Head 1900 Body
Real Imaginary Real Imaginary
Date of Return-Loss Delta Delta Delta Return-Loss Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
2019.3.26 -23.3 51.7 6.7 -22.8 47.8 6.7
2020.3.25 -22.3 0.05 53.0 -1.26 7.4 -0.64 -22.5 0.01 49.2 -1.37 7.41 -0.69

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL (KUNSHAN) INC.

TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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Dipole Verification Data> D1900V2, serial no. 5d170

1900MHz - Head

1900MHz - Body

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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ALIBRATION CERTIFICATE
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Object D2300V2 - SN: 1055

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: September 20, 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 probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)'C and
humidity<70%.

Calibration Equipment used (M&TE eritical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102083 01-Nov-17 (CTTL, No,J17X08756) Oct-18
Power sensor NRV-Z5 100542 01-Nov-17 (CTTL, No.J17X08756) QOct-18
Reference Probe EX3DV4 | SN 7514 27-Aug-18(SPEAG No.EX3-7514_Aug18) Aug-19
DAE4 SN 1555 20-Aug-18(SPEAG,No.DAE4-1555_Aug18) Aug-19
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J18X00560) Jan-19
NetworkAnalyzer ES071C | MY46110673 24-Jan-18 (CTTL, No.J18X00561) Jan-19
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer . Ef
Reviewed by: Lin Hao SAR Test Engineer = T’-f’%{? >

Approved by: Qi Dianyuan SAR Project Leader

Issued: September 23, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z18-60365 Page 1 of 8
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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) |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
6GHz)", 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) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

e Anfenna 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.

o 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.

e SAR normalized: SAR as measured, 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 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: Z18-60365 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 52.10.1.1476 B
Extrapolation Advanced Extrapolation T
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Frequency 2300 MHz + 1 MHz B
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.5 1.67 mho/m
Measured Head TSL parameters (22.0+0.2)°C 40.3+6% 1.72 mho/m £ 6 %
LH&ad TSL temperature change during test <1.0°C —— e
SAR result with Head TSL
rSn.ﬁﬁl averaged over1 ¢m~ (1 g) of Head TSL Condition 1

SAR measured

L 250 mW input power

123 mW /g N

SAR for nominal Head TSL parameters

normalized to 1W

48.7 mW /g = 18.8 % u‘=zﬂ

SAR averaged over 10 cmi’

(10 g) of Head TSL

Condition

.

SAR measured

250 mW input power

582mW/g

LS.\l!«LF! for nominal Head TSL parameters
Body TSL parameters

normalized to 1W

i

23.2 mW /g £ 18.7 % (k=2) |

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.9 1.81 mho/m
Measured Body TSL parameters (22.0£02)°C 52.3+8 % 1.82 mho/m £ 6 %
Body TSL temperature change during test <1.0*C J e -
SAR result with Body TSL
SAR averaged over 1 em® (4 g) of Body TSL Condition j

SAR measured

250 mW input power

—

11.9mW/g

i SAR for nominal Body TSL parameters

normalized to 1W

47.6 mW /g £ 18.8 % (k=2)

ﬁ.‘?..dui averaged over 10 cm’ {10 g) of Body TSL

Condition

SAR measured

250 mW input power

584 mW/g

SAR for nominal Body TSL parameters

Certificate No: Z18-60363

normalized fo TW

22,6 mW /g % 18.7 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

-
Impedance, transformed to feed point J 45.60- 2.03i0
Return Loss ] -259dB

Antenna Parameters with Body TSL
Impedance, transformed to feed point 44.00- 0.86j0
Return Loss -23.8dB

General Antenna Parameters and Design
Electrical Delay (one direction) T 1.034 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

LManufactured by

SPEAG

Certificate No: Z18-60365 Page 4 of 8
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DASYS Validation Report for Head TSL Date: 09.20.2018

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN: 1055
Communication System: UID 0, CW; Frequency: 2300 MHz; Duty Cycle: 1:1
Medium parameters used: f=2300 MHz; 6 = 1.718 S/m; &, =40.3; p = 1000 kg/m3
Phantom section: Center Section

DASYS Configuration:

o Probe: EX3DV4 - SN7514; ConvF(7.42, 7.42, 7.42) @ 2300 MHz; Calibrated:
8/27/2018

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

o Electronics: DAE4 Sn1555; Calibrated: 8/20/2018

» Phantom: MFP_V5.1C ; Type: QD 000 PS1CA; Serial: 1062

e Measurement SW: DASYS52, Version 52.10 (1);: SEMCAD X Version 14.6.11
(7439)

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

Reference Value = 97.59 V/m: Power Drift =-0.01 dB

Peak SAR (extrapolated) = 25.4 W/kg

SAR(1 g) = 12.3 Wikg; SAR(10 g) =5.82 W/kg

Maximum value of SAR (measured) = 20.4 W/kg

- e e e e

dB
0

-4.18

-8.36

-12.53

-16.71

L.
-20.89

0 dB = 20.4 W/kg = 13.10 dBW/kg

Certificate No: Z18-60365 Page 5of §
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Impedance Measurement Plot for Head TSL

Tri 511 Log Mag 10.00ds/ Ref 0.00008 [FL]
50:M0 =3 3600000 Grz 25,465 9B

40.00
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g. 000 p

-10.00

-20.00 1

~30.00

=40000

~50.00 r 9
MW 511 seith (Refx) scale 1. 000U [FL pel]

51 2.3000000. GHz 43.596 0 -2.0320 0 34.055-pF e

e
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DASYS Validation Report for Body TSL Date: 09.20.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN: 1055
Communication System: UID 0. CW; Frequency: 2300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2300 MHz; o = 1.834 S/m; er = 54.44; p = 1000 kg/m3
Phantom section: Right Section
DASYS5 Configuration:

» Probe: EX3DV4 - SN7514; ConvF(7.25, 7.25, 7.25) @ 2300 MHz; Calibrated:
8/27/2018

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

» Electronics: DAE4 Snl555; Calibrated: 8/20/2018

¢ Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

¢ Measurement SW: DASYS2, Version 52,10 (1); SEMCAD X Version 14.6.11
(7439)

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

Reference Value = 97.37 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 23.9 Wikg

SAR(1 g) = 11.9 W/kg: SAR(10 g) = 5.64 W/kg

Maximum value of SAR {measured) = 19.4 W/kg

dB
0

-4.13
-8.26
-1Z:39

-16.52

-20.65

0 dB =19.4 W/kg = 12.88 dBW/kg

[+ ]
b}
=
=%
o
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impedance Measurement Plot for Body TSL

Trl 511 Log Mag 10.0008/ Ref 0,000ds [F1]
50,00 ¢

>1 2.3000000 GHz -23.828 da

40,00
30,00
20.00

=350.00
I 511 smith (R+1X) scale 1.0000 [F1 Del}

1  2.3000000 GHz 44,010 0 -B55.63 mD EU;‘JE}P'KP o

Certificate No: Z18-60363

Page 8 of 8




SPUORTON LAB.

D2300V2, Serial No. 1055 Extended Dipole Calibrations

Referring to KDB 865664 D01 v01r02, if dipoles are verified in return loss (<-20dB, 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.

2300V2 — serial no. 1055
2300 Head

Real Imaginary

Date of Return-Loss
Delta (%) Impedance | Delta (ohm) | Impedance | Delta (ohm)

Measurement (dB)

(ohm) (ohm)
2018.09.20 -25.9 45.6 -2.03
2019.09.19 -25.3 0.02 46.1 -0.5 -2.09 0.06

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

Dipole Verification Data> D2300V2, serial no. 1055
2300MHz - Head

[T =)
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CALIBRATION CERTIFICATE

Object D2450V2 - SN: 908

Calibration Procedura(s) FF.Z11-003-01

Calibration Procedures for dipole validation kils

Calibration date: March 25, 2019

This calibration Certificate documents the traceability lo national standards, which realize 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 cerlificate.

All calibrations have been conducled in the closed laboratory facility: environment temperature(22:3)C and
humidity<70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards ID# Cal Date({Calibrated by, Cerlificate No ) Scheduled Calibration
Power Metar NRP2 1068277 20-Aug-18 [{'_JTI'L. No.J18X06862) Aug-18
Power sensor NRP8S 104261 20-Aug-18 (CTTL, No.J18X06862) Aug-18
Reference Probe EX3DV4 | SN 3617 31-Jan-19(SPEAGNo.EX3-3617_Jan19) Jan-20
DAE4 SN 1331 06-Feb-18(SPEAGNo.DAE4-1331_Feb19) Feb-20
Secondary Standards D # Cal Date(Calibrated by, Ceriificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 23-Jan-19 (CTTL, No.J19X00336) Jan-20
NetworkAnalyzer ES0T1C | MY46110673 24-Jan-19 (CTTL, No.J19X00547) Jan-20

Name Function Sianature

Callbrated by: Zhao Jing SAR Test Engineer ‘5. 1

Reviewed by. Lin Hao SAR Test Engineer 1] 5%

Aiproved by. Qi Dianyuan SAR Project Leader e

Issued: March 28, 2019
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Cenilicate No: £19-60087 Page | ol 4
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CALIBERATION LABORATORY
Add: No.51 Xueyvuan Road, Hoidian Districe, Beljing, 10019], China
Tel: +B6-10-623463 32079 Fasc b B G2 30606132504
E-mmil: ettheechinanl.com htepz fwwwechinaiil en
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 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
6GHz2)", 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) KDB865664, SAR Measurement Requirements for 100 MHz to 68 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certificate No: Z19-60087 Page 2 of 8
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b wow wechimail cn

Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASY52 S2.10.2.1485
Extrapolation Advanced Extrapolation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resaolution dx, dy, dz = 5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were appliad.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 8.2 1.80 mholm
Measured Head TSL parameters (22.0+£0.2) *C D6 L6% 184 mholm £6 %
Head TSL tamperature change during test <1.0"C — -
SAR result with Head TSL
SAR avoraged over 1 ¢m’ (1 g) of Hoad TSL Candition
SAR measured 250 mW input power 133 Wrkg
SAR for nominal Head TSL parameters normalized to 1W 52.8 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 250 mW Input power 6.07 Wikg
SAR for nominal Head TSL parametars normalized to W 24.2 Wikg + 18.7 % (k=2)
Body TSL parameters
The following parameters and calculations were applled
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.85 mho/m
Measured Body TSL parameters (22,0 £0.2) *C 538 46% 2.00 mholm + 8 %
Body TSL temperature change during test <1.0°C — s
SAR result with Body TSL
SAR averaged over 1 ¢’ {1 g) of Body TSI Condition
SAR measured 250 mW input power 12.8 Wikg
SAR for nominal Body TSL parameters normalized to 1W 50.8 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measired 250 MW input power 5.91 Wiy
SAR for nominal Body TSL parameters normalized to 1W 23.6 Wikg £ 18.7 % (k=2)

Page 3 of 4
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 57.30+5.18 0

Retumn Loss - 21.6dB
Antenna Parameters with Body TSL

Impedance, transformed lo fesd poini 5260+ 5810

Retumn Loss <24 1dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.020ns

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 lo 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

Certificate No: Z19-60087

Page 4 of &




In Callaboration with

-‘!TTL&“%meag

Add: Mo S Xuovuan Rood, Haldion Disteict, Heijing, 100191, Ching
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DASYS Validation Report for Head TSL Date: 03.25.2019

Test Laboratory: CTTL, Betjing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 908
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cyele: 1:1
Medium parameters used: = 2450 MHz; o = 1.841 S/m; & = 39.63; p = 1000 kg/m3
Phantom section: Right Section

DASYS Configuration:

« Probe: EX3DVE -SN3617; ConvF(7.62, 7.62, 7.62) (@ 2450 MHz; Calibrated:
173172019

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

«  Eleetronics: DAEA4 Snl331; Calibrated: 2/6/2019

« Phantom: MEFP_V5.1C ; Type: QD 000 PS1CA; Serial: 1062

¢« Measurement SW: DASYS2, Version 52,10 (2); SEMCAD X Version 14.6.12
(7450)

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

Relerence Value = 96.04 Vim; Power Drift = 0.04 dB

Penk SAR (extrapolated) = 28.3 Wike

SAR(I g) = 13,3 W/kg; SAR(10 g) = 6.07 W/kg

Maximum value of SAR (measured) = 22.4 Wikg

db
0

-4.59

-0.18

13.77 i

18.36 |

-22.95 |

0 dB =224 Wikg = 13,50 dBW/kg

Cerificate No: Z19-60087 Page 5018
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 03.25.2019
Test Labormtory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 908
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:]
Medium parameters used: f= 2450 MHz; o = 2.003 S/m; g = 53.78; p = 1000 kg/m3
Phantom section: Center Section
DASYS Configuration:

» Probe: EX3DV4 -8N3617; ConvF(7.79, 7.79, 7.79) (@ 2450 MHz; Calibrated:
113172019

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

« Electronics: DAE4 Snl331; Calibrated: 2/6/2019

¢ Phantom: MFP_V5.1C ; Type: QD 000 PS1CA; Serial: 1062

»  Measurement SW: DASYS2, Version 52,10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 95.51 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 27.1 Wikg

SAR(! g) = 12,8 W/kg; SAR(10 g) = 5.91 W/kg

Maximum value of SAR (measured) = 21.4 W/ikg

dB
0

-4.45

-8.90

-13.34

-17.79

22.24 ' |

0 dB = 21.4 Wikg = 13.30 dBW/kg

Centificate No: Z19-60087 Page Tol ¥
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Impedance Measurement Plot for Body TSL
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D2450V2, Serial No. 908 Extended Dipole Calibrations

Referring to KDB 865664 D01 v01r02, if dipoles are verified in return loss (<-20dB, 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.

2450V2 — serial no. 908

2450 Head 2450 Body
Real Imaginary Real Imaginary
Date of Return-Loss Delta Delta Delta Return-Loss Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
2019.3.25 -21.6 57.3 5.2 -24.1 52.6 5.8
2020.3.24 -22.7 -0.05 57.5 -0.18 24 2.81 -26.1 -0.08 55.01 -2.40 1.493 4.32

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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Dipole Verification Data> D2450V2, serial no. 908
2450MHz - Head

X S 4 = mes

2450MHz - Body

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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g Schweizerischer Kalibrierdienst
Schmid & Partner QHE\M%JJ!EE g Service suisse d'étalonnage
Engiﬂeal‘lng AG :‘;ﬁ = Servizio svizzero di tsratura
Zeughausstrasse 43, B004 Zurich, Switzerland U NS S swiss Galibration Service
il
Accradited by the Swiss Accreditaticn Sarvide (SAS) Ascreditation Ne.: SCS 0108

The Swiss Accreditation Sarvice is one of the signatorics lo the EA
Multitateral Agreemént for the recognition of calibration certificates

ciet  Sporton Certificate No: D5GH2V2-1113_Sep19
[CALIBRATION CERTIFICATE

Object D5GHzV2 - SN:1113

Calibration proceduras) QA CAL-22.v4

Calibration Procedure for SAR Validation Sources between 3-6 GHz

Galibration date: September 24, 2019

Ths calibration cérificats decumants the traceability to natioral standards, which realize tha physical units of maasurements (S1)
This measurements and the uncedainties with mnlidenca-mbahi'lityr are givin an the following pages and are part of the certificats.
All ealibrations have been conducted in the clesed Isboratory faciity: snvironment temperature (22 + 3)'C and humidity < 70%.

Calibration Equipmant used (M&TE critical fo callbration)

Primary Standards g Cal Date {Carfilicate No.) Schaduled Calibration
Power meter NAP SN; 104778 03-Apr-19 (Mo, 217-02892/012883) Apr-20

Fowarsensor NAF-Z99 SNy 103244 D3-Apr-19 (No. 217-02622) Apr-20

Fower sensar NAP-Z91 SN: 103245 03-Apr-18'(Mo, 217-02853) Agr-20

Feferance 20 dB Attenuator SN: 5058 {20k) D4-Apr-18 (Mo, 217-02894) Apr-20

Type-N mismalch combination SN:5047.2/ 06327  04-Apr-19 (Mo, 217-02885) Apr-20

Reterence Probe EX30V4 SN: 3503 25-Mar-18 (No. EX3-3503_Mar{9) War-20

DAE4 SN: 801 30-Apr-18 (Mo, DAE4-E01_Aprig) Apr-20

Secondary Standards i0e Check Date (in house) Schedulad Check
Fower meter E44198 SN: GRIDS12475 30-Cot-14 (in house check Feb-18) In hintsie cheek: O¢t20
Fower sensor HP 84814 SN US3r29Z783 O7-0e-15 (in hoose check Oct-18) In House check: Oci-20
Pewer sensor HE B4B1A SN: MY41082347 O7-001-15 (in housa chack O&1-18) In house check: Cet-20
AF generator RES SMT-D6 SM: 100972 15-Jun-15 [in house chack Ocl-18) In house check: Ooi-20
Network Analyzer Agilent ES358A | SN: 1JS41080477 B1-Mar-14 (in house check Oct18) In haisse cheok: Oct-19

Marrig Function Signature
Cafibrated by: Jaton Kastratl Labaratory Technician ;:ﬁ/ﬁ W
L}
Approved by; Katia Pokovic Technical Manager ﬂ

lsseed: September 25, 2019
This calibration cerificate shall not be reproduced axcept in tull without written appraval of the laboratary,

Certificate No: D5GH2V2-1113_Sep18 Page 1of8



Calihra“ﬂn Lahﬂrﬂtuw n‘f l\'\“h“'““?ﬁ
Schmid & Partner

Schweizerischer Kalibrierdienst

ER e Y S
— c Service suisse d'étalonnage
S

Engineering AG T Servizie svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland £ rﬁ@" Swiss Calibration Service
T T
Accredited by tha Swiss Accreditalion Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recegnition af calibration certifjeates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62208-1, “Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate, All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section; with the arms oriented
parallel to the body axis.

Feed Point Impedance and Retumn 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 resuilt.

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: D5GHzV2-1113_Sep1d Page 2 of 8




Measurement Conditions

DASY system configuration, as far as not given on pags 1.
DASY Version DASYS V52102
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10.mm with Spacer

Zoom Scan Resolution

cx, dy = 4.0 mm, dz =1.4mm

Giraded Ratio = 1.4 (Z direction)

Frequency

5250 MHz + 1 MHz
5600 MHz =1 MHz
5750 MHz = 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Neminal Head TSL parameters 22.0%C 359 4.71 mhg/m
Measured Head TSL parameters (22,0 20.2)°C 3B1£6% 4.53 mhe/m £ 6 %
Head TSL temperature change during test =D57C - ——
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.08 W/kg
SAR for nominal Head TSL parameters nomnalized to 1W 80.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g of Head TSL condition
SAR measured 100 mW input power 233 Wikg

SAR for nominal Head TSL paramelers

narmalized to 1W

23.1 Wikg = 19.5 % (k=2)

Head TSL parameters at 5600 MHz

The following parameters and catculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 355 5.07 mho/m
Measured Head TSL parameters (22.0 +0.2) °C. 346+6% 4.88 mho/m £ 6 %
Head TSL temperature change during test <05°C — —_
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 8.40 Wikg

SAR for nominal Head TSL paramaters

normaiized to TW

83.4 Wikg = 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 23.8 Wikg = 19.5 % (k=2)

Certificate No: DSGHzV2-1113_Sep19
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Head TSL parameters at 5750 MHz

Thie following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters. 220°C 354 5.22 mho/m
Measured Head TSL paramelers (22.0£0.2) °C 344 6% 5.03 mho/m £6 %
Head TSL temperature change during test <05°C e s
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 100 mW. input power 8.06 W/kg
SAR for nominal Head TSL parametars normalized to 1TW 80.0 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 100 mW input power 2.30 Wikg

SAR tor nominal Head TSL parameters

normalized to 1W

22.8 Wikg +19.5 % (k=2)

Certificate No: D5GHzV2-1113_5Sepi2
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point B70a-620
Retirn Loss -24.0dB

Antenna Parameters with Head TSL at 5600 MHz

Impedarnce, transformed to feed point 5600 -2.7 0
Return Loss -24.1 dg

Antenna Parameters with Head TSL at 5750 MHz

Impedarice, transformed to feed paint S56.702-10i0
Heturn Loss -239d8

General Antenna Parameters and Design

I_E[ectrl::al Delay (one direction) 1.185 ns

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

The dipole is made of standard semirigid coaxial cable, The center conductar of the feeding line is directly connected to the
second arm of the dipole. The antenna is therafore short-circuited for DG-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 pesition as sxplained In the
"Measurement Conditions" paragraph, The SAR data are not affscted by this change. The overall dipole length s 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

Certificate No: DSGHzV2-1113_Sep10 Page Sof 8



DASY5 Validation Report for Head TSL
Date: 24.09.2019

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: D5GHzV2 - SN:1113

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

Medium parameters used: f = 5250 MHz; 0 =4.53 Sim; e =35.1;p= 1000 k.gfm:f :
Medium parameters used: f = 5600 MHz; ¢ = 4.88 5/m; & =34.6;p= 1000 kg/m” ,
Medium parameters used: = 5750 MHz; o = 5.03 8/m; & = 34.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.4, 5.4, 5.4) @ 5250 MHe,
ConvE(4.95, 4.95, 4.95) @ 5600 MHz, ConvF(4.98, 4,98, 4.98) @ 5750 MHz Calibrated:
25.03.2019

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

» FElectronics: DAE4 Sn601; Calibrated: 30.04.2019

« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
» DASYS5252.10.2(1504); SEMCAD X 14.6.12(7470)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 78.54 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 27.9 W/kg

SAR(1 2) = 8.09 Wikg: SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = 18.1 Wikg

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

Reference Value = 78.00 V/m; Power Drift =0.02 dB

Peak SAR (extrapolated) = 31.1 Wikg

SAR(1 g) = 8.40 W/kg; SAR(10 g) = 2.40 W/kg

Maximum value of SAR (measured) = 19.4 W/kg

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

Reference Value = 75,13 V/m; Power Dnift = 0.03 dB

Peak SAR (extrapolated) = 31.8 Wikg

SAR(1 g) = 8.06 W/kg; SAR(10 g) = 2.30 W/kg

Maximum value of SAR (measured) = 19.0 Wikg
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-6.00

-12.00

-18.00

-24.00

-30.00

0dB = 18.1 Wikg = 12.58 dBW/kg
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Impedance Measurement Plot for Head TSL
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Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
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 Agreement for the recognition of calibration certificates

client  Sporton Certificate No: DAE4-1358_Apr20
|CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BN - SN: 1358

Calibration procedure(s) QA CAL-06.v30

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: April 28, 2020

This calibration certificate documents the traceability to national standards, which realize 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 certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 = 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration

Keithley Multimeter Type 2001 SN: 0810278 03-Sep-19 (No:25949) Sep-20

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

Auto DAE Calibration Unit SE UWS 053 AA 1001 09-Jan-20 (in house check) In house check: Jan-21

Calibrator Box V2.1 SE UMS 006 AA 1002  09-Jan-20 (in house check) In house check: Jan-21
Name Function Signature

Calibrated by: Eric Hainfeld Laboratory Technician %

Approved by: Sven Kiihn Deputy Manager \ | 7 A W !_?'"
V 1 ¢ Q;L-W,L;

Issued: April 29, 2020

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
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 Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
e DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

e Connector angle: The angle of the connector is assessed measuring the angle mechanically
by a tool inserted. Uncertainty is not required.

e The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

e DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

e Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

e Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

e AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

e Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

e Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

e [Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

e Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

» Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-1358_Apr20 Page 2 0of 5



DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1V, full range = -100...+300 mV
Low Range: 1LSB = 61nV , fullrange= -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y z
High Range 403.411 £ 0.02% (k=2) | 403.452 + 0.02% (k=2) | 403.463 % 0.02% (k=2)
Low Range 3.96158 + 1.50% (k=2) | 3.98747 + 1.50% (k=2) | 3.99174 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system 11356°£1°

Certificate No: DAE4-1358_Apr20 Page 3 of 5



Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200024.85 -8.32 -0.00
Channel X + Input 20005.36 0.39 0.00
Channel X - Input -20003.50 272 -0.01
Channel Y + Input 200030.06 -2.90 -0.00
Channel Y + Input 20004.14 -0.70 -0.00
Channel Y = Input -20008.00 -1.63 0.01
Channel Z + Input 200034.52 1.89 0.00
Channel Z + Input 20005.02 0.16 0.00
Channel 2 - Input -20007.28 -0.87 0.00
Low Range Reading (nV) Difference (nV) Error (%)
Channel X + Input 2000.94 0.03 0.00
Channel X + Input 200.94 0.01 0.01
Channel X - Input -198.93 0.16 -0.08
Channel Y + Input 2000.58 -0.17 -0.01
Channel Y + Input 199.97 -0.81 -0.40
Channel Y - Input -200.24 -0.99 0.50
Channel Z + Input 2000.83 0.21 0.01
Channel Z + Input 199.97 -0.67 -0.34
Channel Z - Input =198.90 -0.63 0.32
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (nV)
Channel X 200 23.26 21.16
- 200 -21.29 -22.70
Channel Y 200 -27.83 -28.04
- 200 26.48 26.49
Channel Z 200 -11.47 -11.06
- 200 9.80 9.70

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV) | Channel X (uV) [ Channel Y (uV) Channel Z (uV)
Channel X 200 - 1.92 -3.40
Channel Y 200 8.27 - 3.32
Channel Z 200 9.47 5.42 -

Certificate No: DAE4-1358_Apr20
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16579 16774
Channel Y 16044 14871
Channel Z 16074 16518

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (uV) | min. Offset (uV) | max. Offsetuv) | St '()::;at“’"
Channel X 0.87 -0.93 1.98 0.46
Channel Y -0.62 -1.71 0.15 0.38
Channel Z -0.46 -1.45 0.52 0.39
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vce) +7.9
Supply (- Vee) -7.6
Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vee) +0.01 +14
Supply (- Vec) —0.01 -9

Certificate No: DAE4-1358_Apr20
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service suisse 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 Agreement for the recognition of calibration certificates

Client  Sporton Certificate No: EX3-3935_May20

CALIBRATION CERTIFICATE

Object EX3DV4 - SN:3935

Calibration procedure(s)

QA CAL-01.v9, QA CAL-14.v5, QA CAL-23.v5, QA CAL-25.v7
Calibration procedure for dosimetric E-field probes

Calibration date: May 27, 2020

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

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D Cal Date (Cerlificate No.) Scheduled Calibration
Power meter NRP SN: 104778 01-Apr-20 (No. 217-03100/03101) Apr-21

Power sensor NRP-Z91 SN: 103244 01-Apr-20 (No. 217-03100) Apr-21

Power sensor NRP-Z81 SN: 103245 01-Apr-20 (No. 217-03101) Apr-21

Reference 20 dB Attenuator SN: CC2552 (20x) 31-Mar-20 (No. 217-03108) Apr-21

DAE4 SN: 660 27-Dec-19 (No. DAE4-660_Dec19) Dec-20

Reference Probe ES3DV2 SN: 3013 31-Dec-19 (No. ES3-3013_Dec19) Dec-20

Secondary Standards D Check Date (in house) Scheduled Check
Power meter E4419B SN: GB41293874 06-Apr-16 (in house check Jun-18) In house check: Jun-20
Power sensor E4412A SN: MY41498087 06-Apr-16 (in house check Jun-18) In house check: Jun-20
Power sensor E4412A SN: 000110210 06-Apr-16 (in house check Jun-18) In house check: Jun-20
RF generator HP 8648C SN: US3642U01700 04-Aug-99 (in house check Jun-18) In house check: Jun-20
Network Analyzer E8358A SN: US41080477 31-Mar-14 (in house check Oct-19) In house check: Oct-20

Narmie Function Signature

Calibrated by: Leif Klysner Laboratory Technician (f%( %
Approved by: Katja Pokovic Technical Manager

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

L

Issued: June 1, 2020

Certificate No: EX3-3935_May20
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Calibration Laboratory of

! S  Schweizerischer Kalibrierdienst

Schmid & Partner c Service suisse d'étalonnage

Engineering AG s Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 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 Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMXx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A BCD modulation dependent linearization parameters
Polarization ¢ ¢ rotation around probe axis
Polarization 9 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 8 =0 is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system
Calibration is Performed According to the Following Standards:

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

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

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:

NORMzx,y,z: Assessed for E-field polarization 8 = 0 (f £ 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMX,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the EZ-field
uncertainty inside TSL (see below ConvF).

NORM(f)x,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.,

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

Ax,y,z; Bx,y.z; Cx,y.z; Dx,y,z; VRx.y,z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMzx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).

Certificate No: EX3-3935_May20 Page 2 of @



EX3DV4 — SN:3935

Basic Calibration Parameters

May 27, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3935

Sensor X SensorY Sensor Z Unc (k=2)
Norm (uV/(V/im)*)* 0.49 0.53 0.48 +10.1%
DCP (mV)® 102.6 103.2 102.3
Calibration Results for Modulation Response
uiD Communication System Name A B c D VR Max Unc"
dB dBVuV dB mV dev. (k=2)
0 cw X 0.0 0.0 1.0 000 | 1370 | £33% | 47 %
Y 0.0 0.0 1.0 150.1
Z 0.0 0.0 1.0 141.6

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%.

* The uncertainties of Norm X,Y.Z do not affect the E*field uncertainty inside TSL (see Page 5).

8 Numerical linearization parameter; uncertainty not required.

E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the

field value.

Certificate No: EX3-3935_May20
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EX3DV4— SN:3935

May 27, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3935

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 44.5
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 25 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Certificate No: EX3-3935_May20
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EX3DV4— SN:3935

May 27, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3935

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth e Unc

f(MHz) € | Permittivity " (Sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 10.58 10.58 10.58 0.57 0.80 +12.0 %
835 415 0.90 10.31 10.31 10.31 0.38 0.93 +12.0%
900 41.5 0.97 10.16 10.16 10.16 0.40 0.88 £12.0%
1750 40.1 1.37 8.60 8.60 8.60 0.27 0.86 +120%
1900 40.0 1.40 8.35 8.35 8.35 0.24 0.86 +12.0%
2000 40.0 1.40 8.25 8.25 8.25 0.34 0.86 +120%
2300 39.5 1.67 7.86 7.86 7.86 0.35 0.90 +£12.0%
2450 39.2 1.80 7.60 7.60 7.60 0.33 0.90 +12.0 %
2600 39.0 1.96 7.43 7.43 7.43 0.37 0.90 +12.0 %
5250 35.9 4.71 5.04 5.04 5.04 0.40 1.80 +14.0 %
5600 35.5 5.07 4.76 4.76 4.76 0.40 1.80 +14.0%
5750 35.4 5.22 4.67 4.67 4.67 0.40 1.80 +14.0%

¢ Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity

below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Validity of ConvF assessed at

6 MHz is 4-9 MHz, and ConvF assessed at 13 MHz is 9-19 MHz. Above 5 GHz frequency validity can be extended to + 110 MHz.
F At frequencies up to 6 GHz. the validity of tissue parameters (¢ and o) can be relaxed to + 10% if liquid compensation formula is applied to

measured SAR values. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

€ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is

always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip

diameter from the boundary.
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EX3DV4— SN:3935

Frequency response (normalized)

Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R22)

May 27, 2020
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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EX3DV4— SN:3935

May 27, 2020
Receiving Pattern (¢), 8 = 0°
=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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EX3DV4- SN:3935 May 27, 2020

Dynamic Range f(SARcaq)
(TEM cell , feya= 1900 MHz)

Input Signal [uV]

|
1|0'3 1|{?t'1 10°
SAR [mW/em3]
*]
not compensated compensated

Error [dB]

H 2 il 1: i b} 1 1 I S
102 102 10-1 100 101 102 10
SAR [mW/cm3]
&
not compensated compensated

Uncertainty of Linearity Assessment: * 0.6% (k=2)
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EX3DV4—- SN:3935

May 27, 2020

Conversion Factor Assessment

f= 835 MHz WGLS Rg (H_convF) f=1900 MHz, WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 9), f=900 MHz

Deviation

-1.0 -0.8 -0.8 -0.4

-0.2 0.0 02 04
Uncertainty of Spherical Isotropy Assessment: % 2.6% (k=2)

g6 08 1.0
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seonion Lan. FCC SAR Test Report Report No. : FA080709-01

Appendix E. Conducted RF Output Power Table

The detailed power table are shown as follows.

Sporton International (Kunshan) Inc.
TEL : +86-512-57900158 / FAX : +86-512-57900958 Issued Date : Sep. 27, 2020
FCC ID : IHDT56ZD3 Page E1 of E1 Form version. : 181113
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SPORTON LAG.

GsM1900
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Frequency (MHz)
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EDGE 3 Txslots
EDGE 4 Txslots

Reduced Power Mode for Hotspot On

Burst Average Power (dBm)

Frame-Average Power (dBm)

Tune-up Tune-up
661 810 Limit 512 661 810 Limit

1880 19098 (dBm) 18502 1880 19098 (dBm)




SPORTON LAG.
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SPORTON LAG.

Reduced Power Mode for Handheld On

WCDMA I WCDMA IV
Tune-up TS e Tune-up
Limit = Limit
(dBm) J 1738 (dBm)
Frequency (MHz) 1852.4 17526

AMR 12.2Kbps

RxChannel

RMC 12.2Kbps

HSDPA Subtest-1

HSDPA Sublest-2

HSDPA Sublest-3

HSDPA Sublest4

DC-HSDPA Subtest-1

DC-HSDPA Subtest-2

DC-HSDPA Subtest-3

DC-HSDPA Subtest-4

HSUPA Subtest-1

HSUPA'S

HSUPA'S

HSUPA'S

3GPP Rel 6 HSUPA S:
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2.4GHz WLAN

Cramal

rage power
@Bm)

Tuetp
[

802,110 Mops © 2037 1860 200 928
S i 2102 1870 20
1 2012 1570 1600

802.11g 6Mops 6 2057 1880 1900 w28
) 2002 1540 1600
1 22 1500 1600

802.110HT20 MCSO ® 207 790 1900 %16
i 2102 1500 1600

5GHz WLAN

Moct

Cramal

¢ power
@Bm)

Tuetp
Limit

% 5180 1460 1550
“ 5200 1472 1550
802.11a 6Mops. 9793
w“ 520 1491 1550
w 5240 1483 1550
% 5180 1387 1400
“ 5200 1475 1550
o770
w“ 520 1497 1550
w 5240 1469 1550
» 5190 1213 1250
%03
w 5230 1501 1550
% 5180 1342 1350
“ 5200 1466 1550
ooz 1 o740
w“ 520 1487 1550
© 5240 1450 1550
» 5190 1208 1250
ooz 1 %604
w 5230 1497 1550
e 5210 na 1200 9261

5GHz WLAN

Moc

Craml

g6 power

Tuetp

5GHz WLAN

o (dem Ut
2
B3
802112600 a9
) 500 042 700
o 20 021 700
B 250 o1 700
B 20 01 700
o
) 500 0z 700
o 20 159 700
B S0 047 700
603
w2 0 1290 500
B 250 00 700
B} 20 008 700
o0z 1 o740
) 500 000 700
o 20 58 700
B S0 04 700
o0z 1 9604
w2 0 257 500
e ) 20 ) 25 201
Full power
. Froqwncy  Avrsgeponsr Tep o
Mode Gl Il (dBm) Limit Duty Cy
100 350 745 1850
1o 0 765 05
2 20 74 05
802112600 a9
= 00 755 05
40 700 5% 000
s 20 iz 05
0 50 77 05
1o 0 s 05
2 20 74 05
o
2 00 o 05
90 700 1540 w00
s 20 7z 05
2 10 152 000
o %0 e 05
soznmaoncso | 1z o0 17390 05 9503
o 10 wz 05
2 110 75 05
0 50 7o 05
1o 0 a2 05
2 20 73 05
o0z 1 o740
2 00 wz 05
90 700 510 w00
s 20 71 05
2 10 s 500
o %0 w7 05
ooz 11scmaomicso| 126 o0 7o 05 9504
o 10 095 05
2 110 75 05
0o 0 1500 w00
o0z 11screomicso| 122 10 07 700 w261
) 90 o1 700

5GHz WLAN

Mode

Cramal

¢ power
@Bm)

Tuetp
[

Duy Cy

S8GHWLAN

802,118 ohops. 57 5785 1705 1800 o793
165 5625 1696 1800
149 5745 1708 1800
oz tinnT20mcs0 | 187 5785 1701 1800 o779
165 5625 1680 1800
151 5755 175 1800
%603
150 5795 1753 1800
149 5745 1698 1800
157 5785 1690 1800 o740
165 5625 1678 1800
151 5755 175 1800
%604
150 5795 175 1800
155 5775 1624 1700 9261

Cramal

CHoo
cha
78

Tune-up Limi

Bluetooth LE

Cramal

CHoo

cHas

Tune-up Limi

k)

k)

2040

[mp———

oFs

Reduced Power Mode for Head

Frequency  Average power  TuneUp

oirz) (@Bm) Ui

Duty Cycle %

1 212 1530 1600
802,110 Mops s 237 70 1600 %28

" 252 1520 1600

24GHWLAN

T 212 1600
802.11g 6Mops 5 237 1600 28

" 2452 1600

Not Require

1 212 1600
802.110HT20 MCSO 5 2037 1600 o816

" 2462 1600

Mode

Reduced Power

Crarvel

Wode for Body-worn & Hotspot

Frequency  Average power  TuneUp
oirz) (@Bm) Ui

520K WLAN

802.11a 6Mops. f—— o

w“ 5220 550

0 5240 550

Not Require

B 5180 550

W 5200 550
=2 o

w“ 5220 550

0 5240 550

3 5190 505 550
%03

s 5230 792 550

B 5180 550

W 5200 550
2 ga

w“ 5220 550

s 5200 | NotRequred | 850

3 5190 550
——— a0e

s 5230 550
2 210 500 0261

Reduced Power Mod

Crarvel

Frequenc
oirz)

Turetp

Average power
(@Bm) Ui

802.11a 6Mops.

Not Require

53GHWLAN

5GHz WLAN

o
o s320 850
e 20 0 850

9603
@ 310 % 850
=2 280 850
B 280 850

40
0 5300 850
o 5320 | NotRequred | 850
e 20 850

o604
@ 310 850

e ) 220 800 s261

Reduced Power Mode for Body-worn
. Froquency  Average poner Tl .

Made cramel i) ) Unit Dy Orcle
100 5500 1300
116 S50 1300
122 620 1300

802.11a sMops i e
122 s680 1300
140 5700 1300
re 20 1300

ot Requred

100 5500 1300
116 S50 1300
122 620 1300

EL
122 s680 1300
140 5700 1300
re 20 1300
102 5510 201 1300
110 5550 208 1300

o2 1nHmaoncso [0 5% 118 1300 w003
1o 610 s 1300
12 S0 st 1300
100 5500 1300
116 S50 1300
124 620 1300

021 = o0
122 s680 1300
140 5700 1300
re 20 1300
102 5510 1300

Not Requred [————|

110 5550 1300

502 1100 a0 icso| 126 5% 1300 9604
1o 610 1300
12 S0 1300
106 5530 200

s02 1100 virsoicso| 122 510 200 s261
128 620 200

Mode

Reduced Power

WMode for Body-worn & Hotspot

Frequency

Average power  Tue-Up
oirz) (@Bm) t

Duty

S8GHWLAN

802,118 ohiops. 157 5785 900 o793
165 525 900
Not Require
149 5745 900
oz tinHT20mcs0 [ 157 5785 900 o779
165 525 900
151 5755 538 900
%03
159 5795 537 900
149 5745 900
s02 t1acvbm20moso] 187 5785 900 o740
165 525 900
Not Require
151 5755 900
ooz 1 %604
159 5795 900
[soz t1acvimsomoso| 185 5175, 500 0261

Reduced Power Mode for Simultaneous-Omm

e power
(@Bm)

Tuetp
[

GHz WLAN

% 5180 1450
@ 5200 1450
802.11a 6Mops 9793
“ 520 1450
® 5240 1450
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% 5180 1400
@ 5200 1450
o770
“ 520 1450
[ 5240 1450
% 5190 1213 1250
%03
% 5230 1412 1450
% 5180 1350
@ 5200 1450
o740
“ 520 1450
w 5260 | NotRequred | 1450
» 5190 1250
%604
w 5230 1450
802.11a0-VHTB MCSO @ 5210 1200 9261

Reduce:

802.11a 6Mops

Cramal

d Power Mode for Simultaneou:

e power
(@Bm)
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Tuetp
[
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o793

1600
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%03

=2 1600
El 5280 1600
o740
) 5300 1600
o 5320 | NotRequred | 1600
Bl 520 1600
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& 5510 1300
802.11a0-VHTB MCSO el 5200 1250 9261

802.11a 6Mops

Reduce:

Cramal

Froquen

e

d Power Mode for Simultaneou:

e power
(@Bm)

s-0mm

Tuetp
[

Duy Cy

o793

10 5550 1661 1750
802110140 MCSD 26 630 T4z 750 %03
54 5670 1655 1750
w2 5710 1654 1750
100 5500 1750
i 5560 1750
20 620 1750 o
%2 5660 1750
40 5700 1400
4 720 1750
102 50| s |2
o 5550 1750
802:112c.VHT40 MCSD 2 630 750 %04
54 570 1750
w2 5710 1750
106 5530 1400
802:112c.VHTE0 MCSD 2 510 700 %261
%8 5650 750

Cramal

e power
(@Bm)

s-0mm

Tuetp
[

Duy Cy

GHEWLAN

802.11a 6Mbps 57 5785 1600 o793
165 5625 1600
Not Requred
149 5745 1600
802,110 HT20 MCSO 57 5785 1600 o770
165 5625 1600
151 5755 1561 1600
%03
150 5795 1558 1600
149 5745 1600
802.11ac-VHT20 MCSO 57 5785 1600 o740
165 5625 1600
Not Requred
151 5755 1600
%604
150 5795 1600
802.11a0-VHTBO MCSO 155 5775 1500 9261
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Appendix F. Supplemental Tuner Head & Body SAR Results

The results are shown as follows.
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[ 1
wosie |woorter| T | spaci
postion | S#2"8 13
1 Fromt | _smm_ o052 |
[
wosie |woorter| T | spaci
postion | SP2"8 1
1| o Front | _Smm [o251 [
[ |
frequenc e
Chamel | RBsie Ao et spacng | 1gSAR | Auto-
s Posion
R cw/uw| Tune ‘ 8 |
[ 1 1T o Back | Smm | 1210 | 1907 | 0575 | 1427 [ 1488 | 0758 | 1487 | o1s6 | 1389 1215 | 1325 | 0345 | 1388 | 0389
T T Feerage Ve Ve Swees W7kl
e
Rasie |Rb et spacng | 1gSAR | Auto-
Posion
e ; C el o ]
[ 1 1T o Front | Smm | 0891 | 1533 | 1124 | 0654 | 0659 | 1163 | 0412 | 1217 | 0862 | 0667 | 1153 | 1097 | 1.047 | 1026 | 1159 | 1156 | 1047 | 1169 | 1026 | 1197 | 1172




S

verified for SAR higher than 1.2W/Kg

(Antenna #0, Slave 1D=6)

p— p— - ) Measured Average Value of Time Sweep (W/kg]
izt Modulation @z (i) |[FRSEE (e T (et Spacis 11‘57:'; Auto-Tune | 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
‘ 0524 | 0499 | 0325 | 052 | 0813 | 1080 | 1214 | 1330 | 1407 | 1400 | 0135 | 0.387 | 0.660 | 0.892 | 1133 | 1231 | 1349 | 1241 | 0.079 | 0183 | 0.251 |
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 a1
0.631 0.897 1.080 1.167 1.210 1.280 1.184 0.131 0.348 0.624 0.891 1.122 1.283 1.401 1.284 0.076 0.137 0.231 0.921 1.271 1.381
a2 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 | 62
1589 | 1324 | 1.239 | 1131 | 0.104 | 0.486 | 0.716 | 1342 | 1.430 | 1.492 | 1586 | 1.421 | 0.043 | 0.126 | 0.211 | 0.834 | 1.211 | 1.348 | 1.458 | 1.225 | 1035
63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83
'WCDMA V RMC 12.2Kbps 4233 836.6 Front. 5mm 0.988 1.662 0.521 0.070 0.493 0.721 1.228 1.562 1.411 0.043 0.138 0.214 0.835 1.112 1.283 1.421 1.210 1.020
84 85 86 87 88 89 % 91 92 93 9 95 9% 97 98 99 | 100 | 101
0.662 1.020 1.423 1.482 1.551 1.394 0.042 0.125 0.213 0.837 1.102 1.285 1.389 1.248 1.110 1.020 0.064 0.384 0.553 0.827 1321
105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125
1.384 1.418 1.284 0.020 0.134 0.184 0.864 1.020 1.134 1.284 1.135 1.044 1.034 0.032 0.384 0.563 0.831 1.356 1.421 1.480 | 1.260 |
126 | 127 | 128 | 129 | 130 | 131 | 132 | 133 | 134 | 135 | 136 | 137 | 138 | 139 | 140 | 141 | 142 | 143
0021 | 0184 | 0221 | 0634 | 0913 | 1199 | 1274 | 1183 | 1022 | 0547 | 0024 | 0213 | 0372 | 0862 | 1.220 | 1284 | 1361 | 1.240
(Antenna #0, Slave 1D=6)
Service/ BTy ) B ) Measured Average Value of Time Sweep (W/ke)
Mode Modulation Channel (Mhy)  |RBSize[REOffset | - Test Position SRR (ﬁj:; Auto-Tune | 0 1 2 3 4 5 6 7 8 ] 10 1 2 13 1 15 16 17 18 19 | 2
0.113 0.251 0.384 0.834 1.211 1.534 1.818 1.821 1.890 1.632 0.234 0.483 0.662 1.341 1.727 1.821 1.891 1.624 0.155 0.321 | 0.493
2 2 23 2 2 2% 27 28 29 30 31 2 33 34 35 36 37 38 9 | 4 | &
0895 | 1413 | 1634 | 1810 | 1850 | 1901 | 1789 | 0301 | 0.55 | 0.821 | 1120 | 1354 | 1521 | 1899 | 1685 | 0156 | 0334 | 0.521 | 0912 | 1398 | 1.622
a2 a3 a4 a5 a6 a7 a8 a9 50 51 52 53 54 55 56 57 58 59 60 61 62
1.892 1.884 1.901 0.002 0.217 0.374 0.931 1.606 1.821 1.900 1.899 1.734 0.092 0.214 0.379 1.020 1.870 1.881 1.891 1.802 | 1735 |
63 64 65 66 67 68 69 70 7 7 73 74 75 76 7 78 79 80 81 82 | 8
LTE Band 5 apsk 20525 8365 1 0 Front Smm 112 1902 [ 0082 | 0218 | 0383 | 1.130 | 1.789 | 1.821 | 1.897 | 1.845 | 1.789 | 0.076 | 0.214 | 0.356 | 0.744 | 1.367 | 1634 | 1.879 | 1.901 | 1.874 | 0.055 | 0.109 | 0285 |
84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
0935 | 1609 | 1878 | 1901 | 1900 | 1826 | 0.041 | 0.089 | 0.263 | 0928 | 1626 | 1843 | 1901 | 1902 | 1850 | 0.033 | 0.002 | 0257 | 1006 | 1715 | 1.880
105 | 106 | 107 | 108 | 109 [ 110 | 111 | 112 | 113 | 14 | 15 | 16 | 117 | 18 | 119 | 120 | 121 | 122 [ 123 | 124 | 125
1899 | 1.901 | 1.810 | 0.028 | 0.054 | 0.130 | 0.445 | 0.956 | 1.262 | 1546 | 1.861 | 1.878 | 0.023 | 0.053 | 0.146 | 0.526 | 1.048 | 1.345 | 1.760 | 1.762 | 1.765
126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143
0.034 0.067 0.221 0.617 1.234 1.633 1.624 1.578 1513 0.034 0.045 0.103 0.685 1173 1.487 1.901 1.876 1.450
(Antenna #0, Slave 1D=6)
p— — - ) Measured Average Value of Time Sweep (W/kg]
izt Modulation @i () || (| T (et Spacis 11‘57:'; Auto-Tune | 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
‘ 0227 | 0378 | 0575 | 1030 | 1245 | 1378 | 1556 | 1689 | 1905 | 0.566 | 0.840 | 1456 | 1810 | 1824 | 1886 | 1888 | 1906 | 1905 | 0.364 | 0.847 | 1.197
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 a1
1.345 1.634 1.901 1.837 1.824 1.797 0.181 0.924 1.234 1.427 1.521 1.608 1.670 1.834 1.358 0.141 0.284 0.521 1.080 1.184 1.361
2 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 | 62
1488 | 1.884 | 1.902 | 0327 | 0.758 | 1.080 | 1.294 | 1345 | 1.487 | 1.594 | 1.568 | 1.577 | 0.186 | 0.457 | 0.976 | 1.324 | 1.389 | 1.421 | 1.460 | 1.524 | 1058
63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83
LTE Band 14 QPSK 23330 793 1 1 Back 5mm 121 1.907 0.081 0.324 0.571 1.215 1.720 1.624 1.243 1.325 0.736 0.016 0.159 0.345 0.672 0.874 1.072 1.348 1.441 1.521 0.186 0.389 | 0.666 |
84 85 86 87 88 89 % 91 92 93 9 95 9% 97 98 99 | 100 | 101 | 102 | 103 | 104
1.080 1.310 1.358 1.417 1.398 1.328 0.111 0.190 1.315 1.652 1.621 1.516 1.434 1.277 1.261 0.034 0.077 1.345 1.569 1.533 1.523
105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125
1.203 1.030 0.024 0.041 0.111 0.149 0.534 0.923 1.234 1.523 1.734 1.621 0.034 0.034 0.115 0.894 1.325 1.742 1.724 1.687 1.621
126 | 127 | 128 | 129 | 130 | 131 | 132 | 133 | 134 | 135 | 136 | 137 | 138 | 139 | 140 | 141 | 142 | 143
0021 | 0134 | 0678 | 1070 | 1345 | 1234 | 0892 | 073 | 0569 | 0.006 | 0.078 | 0245 | 0.524 | 0634 | 0721 | 0872 | 0.634 | 0.407






