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Glossary:

TSL tissue simulating liquid

ConvF sensifivity in TSL/ NORM x,y,z
MN/A not-applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b

c)

d)

|EEE Std 1528-2013, "IEEE Recommended Praclice for Determining the Peak Spatial
Averaged Speaific Absorption Rate (SAR) In the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

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

IEC 62209-2, "Procedure to determine the Spacific 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

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 detalls 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 lo 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 s 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 Mo; D245012-024 Sepdd Page 2 ol 6




Measurement Conditions

DASY system canfiguration, as |ar as nol given an page 1.

DASY Version DASYS V52104
' Extrapolation Advanced Extrapoiation

Phantom Modular Flal Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz = 5mm

Fraquency 2450 MHz + 1 MHz
Head TSL parameters

Tha foliowing parameters and caleulations wera applied.
Temporature Permittivity Conductivity

Mominal Head TSL parametors 22.0MC Ju.z2 B0 i

Measured Head TSL paramelers {2202 02)"C 3B.9 +8% 1:84 mhedmis 6%

Head TSL temperalure change during test <05"C weas -
SAR result with Head TSL

SAR averaged over 1 em?® (1 g ol Head TSL Gonelition

SAH meastired 250 mW input pownr 13.0 Wikg

SAR for nominal Fead TSL paramelers narmelized e 1W 51.4 Wikg = 17.0 % (k=2)
| SAR averaged over 10 em* (10 g) of Head TSL condition
SAR measiired 250 mW nput power .04 Wikg
SAH for nominal Head TSL paramaters norialized to 1W 24.0 Wikg = 16.5 % (k=2)
‘Cattificite No: D2450V2-0924_Sep20 Fags 3ol B




Appendix (Additional assessments oulside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedancs, tanalormed 1o feed point 539Q+72|a

Feturn Loss 591 4B

General Antenna Parameters and Design

Elaolical Delay {(one direction) 1.155ns

Altar long term use with 100W radiated power, only a slight warmiiig of the dipole near the legdpoinl can be measured,

The dipate Is made of standard semirigld coaxlal cable. The center conductor ol the lebding line is dirsctly connected lo the
second arm of the dipole. The antenna s therslore shpr-cieuited for DC-gignals. O same of (he dipoles, simall ol caps
are added 1o the dipole arms in order o improve matehing when joaded scooding lo the posilion #s explained in ie
“Measuroment Conditions* paragraph. The SAH data aje not affected by this change. The overall dipole leagth fs stil
aceording o the Standard.

Mo Bxcassive loree migl beapplied o (he dipole arms, becauss ey mighl bend or the solkeed connssions: near ha
leadpoinl may be daniaged

Additional EUT Data

Manulaclired by SPEAG

Cetlificate No: [X2450V2-824_Sap20! Page4 ol B



DASYS5 Validation Report for Head TSL

Date: 02,09.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:924

Communication Systerm: UTD 0- CW; Frequency: 2450 MHz

Medium parametets used: f= 2450 MHz: o= 1.84 S/m: .= 38.9: p = 1000 kg/m’
Pliantom section: Flal Section

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

DASYS2 Conhiguration:
«  Probe: EXADV4 - SNT349; ConvF(7.74, 7.74, 7.74) @ 2450 MHz: Calibrated: 290620120
o SensorSupee: Tdmim (Mechanicadl Suiluce Detection)
o Electropics: DAEL Snh01,; Culibrated: 27 122019
« Phantom: Flat Phantom 5.0 (fronmt); Type: QD 00D PSO AAL Serial; 1001

o« DASYS252.10401527): SEMCAD X 4.6, 14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mnm/Zoom Scan (7x7x7)/Cube 0:
Medasuretnent grid: dx=5Smin, dy=5min, dz=5nim

Reference Value = 115.2 V/m; Power Drift = -0.05 dB

Peik SAR (exttapolated) =254 W/kg

SAR(1 g) = 13.0 W/kg; SAR(10 g) = 6.04 W/kg

Smallest distuance from peaks to all points 3.dB below =9 mm

Ratio of SAR at M2 to SAR at M| =51%

Maximum value of SAR (measured) = 21.2 Wikg

-A4.00
-B.00
-12.00

-16.00

-20.00

0.dB=21.2 Wikg = 13.26 dBW/ke

Cortificals No: D2450V2-924_Sep20 Page b ol 8



Impedance Measurement Plot for Head TSL
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China %,/ 7N v CALIBRATION
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 0, > CNAS L0570

E-mail: cttl@chinattl.com http://www.chinattl.cn

Client

Object

.Calibration Procedure(s)

Calibration date:

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 - ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102196 07-Mar-18 (CTTL, No.J18X01510) Mar-19
Power sensor NRV-Z5 | 100596 07-Mar-18 (CTTL, No.J18X01510) Mar-19
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
Network Analyzer E5071C | MY46110673 24-Jan-18 (CTTL, No.J18X00561) Jan-19

= Signature

Name Function

Calibrated by: Zhao difg /%:r - %ﬁ X
Reviewed by: LinHao IR
Approved by: QiDianyuan - SARProjectleader

R

Issued: December 10, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z18-60537 ' Page 1 of 8
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: cttl@chinattl.com http://www.chinattl.cn
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:

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.

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

o 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.

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

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

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: Z18-60537 Page 2 of 8



Certificate No: Z18-60537
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2079
E-mail: ctti@chinattl.com

Measurement Conditions

DASY system configuration, as f

Fax: +86-10-62304633-2504
http://www.chinattl.cn

1.

DASY Version DASY52 52.10.2.1495
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Frequency 2600 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 39.1+6% 1.93 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 Condition

SAR measured

250 mW input power

14.4mW /g

SAR for nominal Head TSL parameters

normalized to 1W

§8.1 mW /g £ 18.8 % (k=2)

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

Condition

SAR measured

250 mW input power

6.50mW /g

SAR for nominal Head TSL parameters

normalized to 1W

26.1 mW /g £ 18.7 % (k=2)

Body TSL parameters
The following parameters and cal i ied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.5 2.16 mho/m
Measured Body TSL parameters (22.0+0.2) °C 51.0£6 % 2.18 mho/m £ 6 %
Body TSL temperature change during test <1.0°C -
SAR result with Body TSL
SAR averaged over1_cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.8mW/g
SAR for nominal Body TSL parameters normalized to 1W 54.6 mW /g £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 6.18mW/g

SAR for nominal Body TSL parameters

normalized to 1W

24.6 mW /g  18.7 % (k=2)

Page 3 of 8
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Appendix(Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.60-6.33jQ

Return Loss -23.7dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 44.8Q- 5.36j)Q

Return Loss -22.1dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.015 ns

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

be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph: The SAR data are not

affected by this change. The overall dipole length is still according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered

connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: Z18-60537
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DASYS Validation Report for Head TSL Date: 12.06.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1070
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: f=2600 MHz; ¢ = 1.926 S/m; & = 39.1; p = 1000 kg/m3
Phantom section: Center Section
DASY?35 Configuration:

Probe: EX3DV4 - SN7514; ConvF(6.92, 6.92, 6.92) @ 2600 MHz; Calibrated:
8/27/2018

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn15535; Calibrated: 8/20/2018

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

Measurement SW: DASY52, 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 = 99.07 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 31.1 W/kg

SAR(1 g) = 14.4 W/kg; SAR(10 g) = 6.5 W/kg

Maximum value of SAR (measured) = 24.7 W/kg

: z

0 dB = 24.7 W/kg = 13.93 dBW/kg

Certificate No: Z18-60537 Page 5 of 8
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Impedance Measurement Plot for Head TSL

[Tri Sil Log Mag 10.00dB/ Ref 0.00005 L[FL]
90-00 555000000 GHz 23,673 5] ; T §
TR PSS WSS B N

i

30,00 [ oo SR ;, . o e S S
20,00 |- s ..;.; e e St U O ST o
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0. 000 p}-
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DASYS3 Validation Report for Body TSL Date: 12.06.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1070
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz; 6 =2.181 S/m; & = 51.03; p = 1000 kg/m3
Phantom section: Right Section
DASYS5 Configuration:

o Probe: EX3DV4 - SN7514; ConvF(7.06, 7.06, 7.06) @ 2600 MHz; Calibrated:
8/27/2018

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

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

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

* Measurement SW: DASYS52, 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 = 87.90 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 29.5 W/kg

SAR(1 g) = 13.8 W/kg; SAR(10 g) = 6.18 W/kg

Maximum value of SAR (measured) = 23.6 W/kg

g

0 dB =23.6 W/kg = 13.73 dBW/kg

Certificate No: Z18-60537 Page 7 of 8
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Impedance Measurement Plot for Body TSL

Trl S11 Log Mag 10.00dB/ Ref 0.000dB [FL]
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SPORTON LAB.

D2600V2, Serial No. 1070 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.

D2600V2 — serial no. 1070

2600 Head 2600 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)
2018.12.7 -23.7 48.6 -6.33 -22.1 44.8 -5.36
2019.11.25 -23.1 25 48.6 0 -6.82 -0.49 -22.0 0.5 45.3 0.5 -4.65 0.71
2020.11.25 -23.5 0.8 48.8 0.2 -5.93 0.4 -22.0 0.5 44.5 -0.3 -5.04 0.32

<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 LAB.

Dipole Verification Data> D2600V2, serial no. 1070
2600MHz — Head----2019.11.25

i s

2. 6000000 GMz -23.058 do

| Start 24 Gz FEW 70 Wz step20cH: Il |

2600MHz - Body----2019.11.25

mwidou Bl | sot2s G Stop 26 Gz

2600MHz - Head----2020.11.25
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2600MHz - Body----2020.11.25
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Sporton o Certificate No: __Z18-60259

Object D5GHzV2 - SN: 1167

Calibration Procedure(s) FE-Z11 003_01

Calibration | rocedures for dlpole validation kits

Calibration date: August 03,2018

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.

Al 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 ID# i rificate No. Scheduled Calibration
Power Meter NRP2 102083 01-Nov-17 (CTTL, No.J17X08756) Oct-18
Power sensor NRP-Z91 | 100542 01-Nov-17 (CTTL, No.J17X08756) Oct-18
ReferenceProbe EX3DV4 | SN 7464 12-Sep-17(SPEAG,No.EX3-7464_Sep17) Sep-18
DAE4 SN 1524 13-Sep-17(SPEAG,No.DAE4-1524_Sep17) Sep-18

:)
Secondary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J18X00560) Jan-19
NetworkAnalyzerE5071C | MY46110673  24-Jan-18 (CTTL, No.J18X00561) Jan-19
Name Function Slgnature :

Calibrated by: Zhao Jing . SAR Test-E_ngin}e‘er v y g:: :

Reviewed by: Lin Hao .~ SARTest En_gi_heer ' \hmpw ; N

Approved by: QiDianyuan ~ SAR Project Leader

Issued: August 6, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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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 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 Technigues”, 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
commubnication 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:

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 below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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: Z18-60259 Page 2 of 14
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Measurement Conditions

DASY system configuration, as far as not given on page |y

Fax: +86-10-62304633-2504

DASY Version DASY52 52.10.1.1476
Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4 mm, dz=1.4 mm

Graded 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
Nominal Head TSL parameters 22.0°C 35.9 4.71 mho/m
Measured Head TSL parameters (22.0+0.2)°C 359+6 % 4.82 mho/m 6 %
Head TSL temperature change during test <1.0°C m—n -—--
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured

100 mW input power

7.69mW/g

SAR for nominal Head TSL parameters

normalized to 1W

77.0 mW /g + 24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

220mW /g

SAR for nominal Head TSL parameters

normalized to 1TW

22.0 mW /g £ 24.2 % (k=2)

Certificate No: Z18-60259

Page 3 of 14
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Head TSL parameters at 5600 MHz

Fax: +86-10-62304633-2504
http://www.chinattl.cn

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.5 5.07 mho/m
Measured Head TSL parameters (22.0£0.2)°C 351+6% 5.18 mho/m £6 %
Head TSL temperature change during test <1.0°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 8.09mW/g

SAR for nominal Head TSL parameters

normalized to 1W

80.8 mW /g * 24.4 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL.

Condition

SAR measured

100 mW input power

2.32mW/g

SAR for nominal Head TSL parameters

normalized to 1W

23.2 mW /g £ 24.2 % (k=2)

" Head TSL parameters at 5750 MHz
Wand-calcmaimﬂi

The followin ions were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.4 5.22 mho/m
Measured Head TSL parameters (22.0+0.2)°C 34916 % 537 mho/m=6 %
Head TSL temperature change during test <1.0°C -——- -
SAR result with Head TSL at 5750 MHz

FS’AR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured 100 mW input power 7.70mW/g

SAR for nominal Head TSL parameters

normalized to 1W

76.9 mW /g  24.4 % (k=2)

SAR averaged over 10 cm’ {10 g) of Head TSL

Condition

SAR measured

100 mW input power

217mW/g

SAR for nominal Head TSL parameters

normalized to 1W

21.6 mW /g  24.2 % (k=2)

Certificate No: Z18-60259
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Body TSL parameters at 5250 MHz

Fax: +86-10-62304633-2504
http://www.chinattl.cn

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.9 5.36 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 484 +6 % 5.32 mho/m £ 6 %
Body TSL temperature change during test <1.0°C e
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAR measured

100 mW input power

746 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

74.4 mW /g % 24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

210mW/g

SAR for nominal Body TSL parameters

normalized to 1W

20.9 mW /g % 24.2 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.5 5.77 mho/m
Measured Body TSL parameters (22.0+£0.2)°C 477+£6 % 5.79 mho/m £ 6 %
Body TSL temperature change during test <1.0°C
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 773 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

77.1 mW /g £ 24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

216 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

21.5 mW /g * 24.2 % (k=2)

Page 5 of 14
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Body TSL parameters at 5750 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.3 5.94 mho/m
Measured Body TSL parameters (22.0+0.2) °C 4856 % 5.93 mho/m +6 %
Body TSL temperature change during test <1.0°C -
SAR result with Body TSL at 5750 MHz
Condition

SAR averaged over 1 cm’ (1 g) of Body TSL

SAR measured 100 mW input power

7.43mW /g

SAR for nominal Body TSL parameters normalized to 1W

74.3 mW Ig % 24.4 % (k=2)

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

SAR measured 100 mW input power

2.08mW/g

normalized to 1W

SAR for nominal Body TSL parameters

20.8 mW /g £ 24.2 % (k=2)

Certificate No: Z18-60259 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 to feed point 50.3Q - 9.42jQ

Return Loss -20.6dB
Antenna Parameters with Head TSL. at 5600 MHz

Impedance, transformed to feed point 58.1Q - 7.15jQ

Return Loss -20.0dB
Antenna Parameters with Head TSL at 5750 MHz

impedance, transformed to feed point 53.5Q - 7.66jQ

Return Loss -21.8dB
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 49.5Q - 7.40jQ

Return Loss -22.6dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 58.0Q - 6.37|Q

Return Loss -20.5dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 54.5Q - 7.07jQ

Return Loss -21.9dB

Certificate No: Z18-60259
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General Antenna Parameters and Design

Electrical Delay (one direction) 1.065 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z18-60259 Page 8 of 14
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DASYS5 Validation Report for Head TSL Date: 07.27.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1167

Communication System: CW, Frequency: 5250 MHz, Frequency: 5600 MHz,

Frequency: 5750 MHz,

Medium parameters used: f = 5250 MHz; o = 4.822 S/m; er = 35.92; p = 1000

kg/m3, Medium parameters used: f = 5600 MHz; o = 5.184 S/m; er = 35.14; p =

1000 kg/m3, Medium parameters used: f = 5750 MHz; o = 5.365 S/m; er = 34.88; p

= 1000 kg/m3,

Phantom section: Center Section

DASY5 Configuration:

«  Probe: EX3DV4 - SN7464; ConvF(5.68, 5.68, 5.68) @ 5250 MHz; Calibrated:
9/12/2017, ConvF(4.98, 4.98, 4.98) @ 5600 MHz; Calibrated: 9/12/2017,
ConvF(5.04, 5.04, 5.04) @ 5750 MHz; Calibrated: 9/12/2017,

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

« Electronics: DAE4 Sn1524; Calibrated: 9/13/2017

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

«  Measurement SW: DASY52, Version 52.10 (1); SEMCAD X Version 14.6.11
(7439)

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 = 65.09 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 32.4 W/kg

SAR(1 g) = 7.69 W/kg; SAR(10 g) = 2.2 W/kg

Maximum value of SAR (measured) = 18.0 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 = 63.53 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 36.2 W/kg

SAR(1 g) = 8.09 W/kg; SAR(10 g) = 2.32 W/kg

Maximum value of SAR (measured) = 19.7 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 = 63.79 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 36.2 W/kg

SAR(1 g) = 7.7 Wikg; SAR(10 g) = 2.17 Wikg

Maximum value of SAR (measured) = 19.0 W/kg

Certificate No: Z18-60259 Page 9 of 14
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dB

0 dB = 19.0 W/kg = 12.79 dBW/kg

Certificate No: Z18-60259 Page 10 of 14
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Impedance Measurement Plot for Head TSL

Trl s11 Log Mag 10.00ds/ Ref 0.000d8 [F1]
50.00

51 5.2500000 GHz -20.583 d8
40.00 7 5.6000000 GHz -20.003 dB
' 3 5.7500000 GHz -21.823 dB

30.00
20.00
10. 00
0.000
-10. 00

i 1
-20. 00

-30.00

-40.00

~50,00 '
J}m 511 smith (R+jx) scale 1.000u [F1 pell
51  5.2500000 GHz 50.314 0 -9.4158 0 3.219

5 5.6000000 GHz 58.136 0 -7.1538 Q 3.
3 5.7500000 GHz 53.485 0 -7.6562 Q d
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DASY5 Validation Report for Body TSL Date: 08.02.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1167

Communication System: CW, Frequency: 5250 MHz, Frequency: 5600 MHz,

Frequency: 5750 MHz,

Medium parameters used: f = 5250 MHz; o = 5.316 S/m; €r = 48.42; p = 1000

kg/m3, Medium parameters used: f = 5600 MHz; o = 5.789 S/m; er = 47.7; p =

1000 kg/m3, Medium parameters used: f = 5750 MHz; o = 5.926 S/m; €r = 48.45; p

= 1000 kg/m3,

Phantom section: Right Section

DASY5 Configuration:

«  Probe: EX3DV4 - SN7464; ConvF(5.29, 5.29, 5.29) @ 5250 MHz; Calibrated:
9/12/2017, ConvF(4.5, 4.5, 4.5) @ 5600 MHz; Calibrated: 9/12/2017,
ConvF(4.59, 4.59, 4.59) @ 5750 MHz; Calibrated: 9/12/2017,

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

« Electronics: DAE4 Sn1524; Calibrated: 9/1 3/2017

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

« Measurement SW: DASY52, Version 52.10 (1); SEMCAD X Version 14.6.11
(7439)

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 = 64.14 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 31.9 W/kg

SAR(1 g) = 7.46 W/kg; SAR(10 g) = 2.1 Wikg

Maximum value of SAR (measured) = 17.6 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 = 62.32 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 36.3 W/kg

SAR(1 g) = 7.73 W/kg; SAR(10 g) = 2.16 Wikg

Maximum value of SAR (measured) = 19.1 Wikg

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 = 63.99 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 35.2 W/kg

SAR(1 g) = 7.43 W/kg; SAR(10 g) = 2.08 W/kg

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

Certificate No: Z18-60259 Page 12 0f 14



® It Collaboration with
e a

V CALIBRATION LABORATORY
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Fax: +86-10-62304633-2504
http://www.chinattl.cn

Tel: +86-10-62304633-2512
E-mail: cttl@chinattl.com

dB
0

-7.48

-14.96

-22.43

-29.91

-37.39
0 dB = 18.0 W/kg = 12.55 dBW/kg
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Impedance Measurement Plot for Body TSL

Tri S11 Log Mag 10.00d8/ Ref 0.000dB {F1]
50.00

>L  5.2500000 GHz -22.577 dB
2 5.6000000 GHz -20.514 dB
40.00 | 3§ 7500000 GHz -21.939 dB

30.00
20.00
10.00
0. 000

-10.00

1
-20.00

-30.00

~40.00

~50.00

P S
Pl s11 smith (R+jX) scale 1.000u [Fl pel]

>L  5.2500000 GHz 49.484 0 -7.3972 0 4.098
2 5.6000000 GHz 57.956 0 -6.3720 0 4.
3 5.7500000 GHz 54.482 0 -7.0722 0 3«
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D5GHzV3, Serial No. 1167 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.

5250MHz
D5GHzV3 - serial no. 1167
5250 Head 5250 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)
2018.08.03 -20.6 50.3 -9.42 -22.6 49.5 -7.40
2019.10.30 -20.3 1.5 50.9 0.6 -9.72 -0.3 -22.4 0.9 48.2 -1.3 -7.25 0.15
2020.10.30 -20.7 -0.05 50.19 -0.11 -9.09 0.33 -23.1 2.2 50.2 0.7 -7.03 0.37
5600MHz
D5GHzV3 — serial no. 1167
5600 Head 5600 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)
2018.08.03 -20.0 58.1 -7.15 -20.5 58.0 -6.37
2019.10.30 -20.1 -0.5 57.4 -0.7 -7.63 -0.48 -20.4 0.5 57.7 -0.3 -6.87 -0.5
2020.10.30 -19.99 0.05 58.2 0.1 -7.13 0.02 -20.1 1.95 58.9 0.9 -5.96 0.41
5750MHz
D5GHzV3 - serial no. 1167
5750 Head 5750 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)
2018.08.03 -21.8 53.5 -7.66 -21.9 54.5 -7.07
2019.10.30 -21.1 3.2 53.0 -0.5 -8.58 -0.92 -21.6 14 55.2 0.7 -7.04 0.03
2020.10.30 -21.9 0.05 53.2 -0.3 -7.35 0.31 -21.6 14 54.2 -0.3 -7.60 -0.53
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<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> D5GHzV3, serial no. 1167
5250MHz - Head----2019.10.30

— - T - T ]

5250MHz - Body----2019.10.30

g
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IMPORTANT NOTICE
f? g L 'lﬂ')

USAGE OF THE DAE4

The DAE unit ls. a delicate, high preclsion Instrument and requires careful latinent by the User. Thele ate no
samviceable pariy Insite the DAE. Special atignition shall be glvet 1o the follewing poinis:

Battery Exchange; The batiary cover of thi: DAEA unil is lixed using a serew, over lighlening the sarew may cause
e thrsads side the TAE to weak oul.

Shipping of the DAE: Batore shipping the DAE to SPEAG far calibration, remove the balleres and pack he DAE
in &n antistatic bag. This anlistatic bag shall then be packed into a larger box or conlainer which profects his DAE
from Impacts during transpartation, Thie package shall b marked to indicate thal = ragile lnslrument is Inside.

E-Stop Fallures: Touth detection may be malfunctioning due lo broken thagnets il the E-stop. Rougll handling of
the E-stop may lead lo damage of these niaanets. Touch and collision errors are often caused by dust and dirl
accumulated in the E-stop. To prevent E-slop fallure; (Me cuslomer shall always mount the probe fo the DAE
carelully and kesp the DAE unit In a nan-dusty anvirohment if nol used for measuremeants.

Repair: Minor repairs are performed at no extra cast during the annual calibration. However, SPEAG reserves the
right to charge for any repair especially f rough unprefessional handling caused the defecl.

DASY Gonfiguration Files: Since Ihe exacl values of the DAE Inpul resistances, as measured during he
calibration procadure of a DAE unil, are not usad by the DASY software, a nominal valua of 200 MOhm Is given In
the conesponding cotliguration fils.

Important Note:
Warranty and calibration Is void if the DAE unit is disassembled partly or fully by the
Customer,

Important Note:

Never attempt to grease or oll the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

important Note:

To prevent damage of the DAE probe connector pins, use great care when Installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avold any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.

TN_EH190308AE DAEA.docx 07.03.2019
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CALIBRATION CERTIFICATE
Clbjees DAE4 - SD 000 D04 BM - SN: 1210
Callbrilitn procothseis) Qﬂ CAL-0BA3D

Cantrobop daie; July 27, 2020

Callbration Routpmaent wsed (METE oribal for calitiration)

Calibration procedure for the data acquisiion electronics (DAE)

This calibration eetificate documonts ihe tmcoatility to national =tandards, which ealize he phyoiost uhils ol issasurstiants (S
The mrisasuraments and e dneeainliss with conficsnee protatility e givisn on (he fallawing pagas and are par of e cedilicats

All ealibralions have besn condusted i the closed labnmtary facility: envimnmant temporaturs (22 + 3)°C and humidity < 70%

Primary Standards |io# Cal Dale (Cariilicate No.) Schedyled Callbration
Kelinlay Muttimeter Type 200/ SN: 0810278 04-Sep-19 (No:25949) Sup-20)

Sacondary Standards D Check Date (in houne) Schaduled Chisck
Autwy DAE Calibration Uit SE UWS 053 AR G0 08-Jan-20 (in house chick) In housa chock: dam21
Calleretor Box V2.q SE UMS 008 AA 1002 | 08-Jan-20 (in hoose check) In house check: a2

Merme Funellon

Callbrated by; Atltian Gahring Labaratory Technician ? :
1

Approved by: Svain Kihi Diptily Meriager TI '\) @J _LU,UF [

Thin cafbration certificate shall not ba reproduced except in full withoot wihitten approval of thelabormlony.

Izsuad: duly. 27,2020
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Glossary

DAE

data acquisition electronics

Connector angle  information used in DASY systemn to align probe sensor X ta the robot

coordinate system,

Methods Applied and Interpretation of Parameters
« DC Voltage Measurement: Calibration Factor assessad for use in DASY system by
comparison with a calibrated instrumen! fraceable to national standards. The figure given
corresponds lo the full scale range of the voltmeter in the respeciive range.

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

» The following parameters as documented in the Appendix contain technical information as a
result from the perlormance lesl and require no uncertainty.

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

Common mode sensifivity: Influence of a positive or negalive common mode voltage on
the differential measuremant.

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

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

Input Offsel Measurement: Output voltage and statistical resulls over a large number of
zero voltage measurements.

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

Input resistance: Typical value for information: DAE input resistance at the connector,
during Internal auto-zereing and during measurement.

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

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

Certiticate No; DAE4-1210_J)120 Fage 2.0f 5



DC Voltage Measurement
ND - Conventar Resolltion nominal

High Range: 1LSBE = GRS lil tange = -100...+300 mV
Low Range: 1L8B= g1V, full range = -1, 43mV
DASY measurament paramelars: Aulo Zero Time: 3 see; Measwing ime; 3 sec
Calibralion Factors X Y. 7
High Range 404.162 + 0,02% (k=2) | 404,982 £ 0.02% (k=2) | 408,080 £ 0.02% (k=2)
Low Range 3.98051 + 1.50% (k=2) | 3.99092 £ 1.50% (k=2) | 305059 £ 1.50% (k=2)

Conneclor Angle

Connector Angle to he ssd in DASY aystem 0% "

Getilicate No: DAE4- 1210 Jul20 Page3ol5



Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Lineariiy

High Range Reading (uV) Difference (V) Error (%)
Channel X + Input 199996.55 {186 0.00
Channel X + Input 2000346 1.82 o.M
Channel X - Input -10860,22 2.95 0,01
Channel ¥ + Input 186985.01 -0.81 -0.00
Channel ¥ + Input 20000.50 0,99 0.00
Channel Y = Input 2000174 .48 -0.00
Channel Z + Input 189993.65 2.06 -0.00)
Channel Z + Inpul 2000087 4).52 4,00
Fchnnm.-l Z < Input 20002 17 012 -0.00
Low Range Reading (V) Differanioe (j1V) Error (%)
Channel X + Input 200148 o 0.04
Channel X + Inpul R i 0.99 048
Channel X = Input -194,7: 0,08 0.04
Channel ¥ + Input 2001.11 0,41 0.02
Channel Y + Input 200.90 0.24 0,12
Channel ¥ = Input -169.54 -0.a2 .42
Channs| Z + Input 2000050 0.1 0.0
Channel Z + Input 200,24 :p.a2 .41
Channel Z < Inpul -149 659 -1.02 0.52
2. Common mode sensitivity
DASY measurement parameters; Aulo Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Rangs
Input Voltage (mV) Average Reading (uV) Average Reading (V)
Channel X 200 -6.78 a0
- 200 10.14 8.29
Channel Y 200 8.84 8,15
- 200 875 B.46
Channel Z 200 12.20 12,07
- 200 -14.74 14.25
3. Channel separation _
DASY measurement parametars: Aulo Zerp Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (V) | Channel ¥ (uV) | Channel Z (1V)
Channel X 200 . 2,65 404
Channel ¥ 200 0.36 - 2.84
Channel Z 200 9.58 7.02 -

Carlificate No: DAE4-1210_JulZd

Page 4.0l &




4. AD-Converter Values with inputs shorted

DASY measurement patamaters: Aute Zeio Tinle: 3 sec; Meaauting lime: 3 see

High Rangs (LSE) Low Range (LSB)
Channal X 15961 15523
Channel Y 15942 15701
Channel Z 15867 16022

5. Input Offset Measurement

DASY measuremeni parameters: Aulo Zero Tine: 3 sad, Maasuiing tiinm 3 diec

[t TOMALY
Average (V) min. Offsel (V) | max. Ofiset (uV) Std, ?::;“ﬁu"
Channel X -0.08 .17 1,47 0.4z
Chanrel ¥V (423 = 1A 068 0.40
Channel Z 014 .59 |76 0.88
6. Input Offset Current
Nominal Input clrouitry offset current on all elanials: <25
7. Input Resistance (Typical values for information)
Zoroing (kOhm) WMeasuring (MOhm)
Channel X 2010 200
Channel Y 200 200
Channel Z 200 200
8. l.ow Battery Alarm vnltnge (Typical valles lor inlarmation)
Typical values Alarm Level (VDC)
Supply (+ Vco) 7.8
Supply (- Vec) -7.6"
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vee) 40,01 +8 14
Supply (- Vee) -0.01 -8 -8

Certificate No! DAE4-1210. Jui20
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Object 'DAE4-SN:1437

Calibration Procedure(s)

Gallraion Procedure for the Data Acaisiton Electonics.
oAy R e

Calibration date: "No\lémbiéff 192019 i

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(S!). 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 ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration

Process Calibrator 753 | 1971018 24-Jun-19 (CTTL, No.J19X05126) Jun-20
Name ; Functlon

Calibrated by: Yu "Zohkgyinvg e SAR Test Engmeer

Approved by: QiDianyuan ' SAR Project Leader

issued: November 21, 2019
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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E-mail: cttl@chinattl.com Http://www.chinattl.cn
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:

. 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.

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

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: Z19-60436 Page 2 of 3
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1L.8SB = 61nVv, full range = Ao, +3mV

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

X Y

Calibration Factors

Z

403.634 + 0.15% (k=2)

404.056 % 0.15% (k=2)

High Range 404.110 + 0.15% (k=2)
Low Range 3.95185 + 0.7% (k=2) | 3.93955 £ 0.7% (k=2) 3.90561 + 0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system

65°+1°

Certificate No: Z19-60436 Page 3 of 3
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CALIBRATION CERTIFICATE I
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Calibratidn procedure(s) QA CAL-06.v30

Calibration procedure for the data acquisition electronics (DAE)

Callbration date: March 16, 2020
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Callbrator Box V2 1 SE UMS 006 AA 1002 09-Jan-20 {in house chack) In house cheok: Jan-21
Name Functlion Signature

Callbrated by: Eviz Hainfeid Laboratory Techniclan [, e
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Ceriificate No: DAE3-528 Mar20 Page 10l 5



Calibration Laboratory of ‘l{é”“_;

£a

Schwelzerischer Kalibrierdienst

Schmid & Partner M Service sulsse d'étalonnage
Engineering AG i Servizio svizzero di taratura

Zeughausstrasse 43, BOO4 Zurich, Switzerland f-,_ﬁﬁ Swiss Calibration Service
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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
* 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.

 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.

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

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

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

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

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

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

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

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.

Cerificate No: DAE3-528_Mar20 Page 2ol 5



DC Voltage Measurement
A/D - Converter Reselution nominal

High Range: 1LSB = 6.1V, full range = -100...+300 mV
Low Range: 1LSB= BinV . full range = -1, . .+3mV
DASY measurement paramaters: Auta Zero Time: 3 sec: Measuring time: 3 sec
Calibration Factors X Y z
High Range 404.513 £ 0.02% (k=2) | 404.615 + 0.02% (k=2) | 404.537 £ 0.02% (k=2)
Low Range 3.97100 + 1.50% (k=2) | 3.95930 + 1.50% {k=2) | 3.96568 + 1.50% (k=2)

Connector Angle

Connector Angle 1o be Used in DASY system aco~x1°

Certificate No: DAE3-528_Mar20 Page 3015



Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (V) Difference (uV) Error (%)
Channel X + Input 200037 .58 328 .00
Channel X + Input 20008.65 3.92 0.02
Channel X = Input -20001.89 d.a2 -0.02
Channel ¥ + Input 2D0037.90 3.50 6.00
Channel ¥ + Input 20005.83 031 0.00
Channel ¥ - Input -20005.73 -0.03 0.00
Channel Z + Input 200033.51 -0.62 -0.00
Channal 2 + Input 20008.48 .89 0.00
Channel Z - Input -20008.01 -0.27 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.68 0.24 0.01
Channel X + input 201.08 -0.22 011
Channel X - Input -188.83 -0.12 D.08
Channel ¥ + Input 2001.70 Dag ooz
Channel ¥ + Input 200,70 -0.24 -0.12
Channel ¥ - Input -199.76 -0.76 0.38
Channel Z + Input 2001.03 -0.04 -0.00
Channel Z + Input 201.25 040 0.20
Channel 2 = Input -189.29 -0.32 0.16
2, Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
input Vaoltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 959 7.82
- 200 -T.34 -B.76
Channel ¥ 200 14.74 14.93
- 200 -16.81 1716
Channel Z 200 339 -3.82
- 200 3.03 3.16
3. Channel separation
DASY measurement parameters: Auta Zero Time: 3 seo: Measuring time: 3 sec
Input Voitage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (uV)
Channel X 200 3.19 -1.68
Channel ¥ 200 8.78 4.73
| Channel Z 200 7.18 5.28

Centificate No: DAE3-528 Mar20
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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 15972 18183
Channel Y 15800 18378
Channel 2 18167 15841

5. Input Offset Measurement

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

Input 10ML2
Average (uV) min. Offset (uV) | max. Offset (uV) Std, I:::;aﬂon
Channel X 1.19 0.18 2,38 0.46
Channel Y 0.15 -1.38 124 0.47
Channel 2 0.36 -1.22 1.42 42
6. Input Offset Current
Nominal Input eircuitry offset current on all channels: <251A
7. Input Resistance (Typical values for infarmation)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values lor information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.9
Supply (- Vec) 76
9. Power Consumption (Typical values for infarmation)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vee) =001 -8 -8

Cerificate No: DAE3-528_Mar20

Page 50t 5




Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Zurich, Switzartand

Accreditad by the Swiss Accrediislion Service {SAS)
The Swiss Accraditation Service I ans of the signatories to the EA
Multiiateral Agreement for the meognition of calibration certificates

Galibration procadursin)

:
el

S
c
S

Schweizerischor Kalibrierionst

Sarvice suisse d'italonnage
Sarvizio svizzoro di taratura
Swins Calibration Sorvice

Accraditation No.: SCS 0108

Callbtalicn Equigtneil Usisd (METE crltical 16 esitiration)

This callbration cenificate documents the tmceability to national standards, which reaiize the physical units of measurements (S1)
Tha measurements and the uncertaintes with confidence probability are grian on the followng pages amd are port of the cerificats

All callbmlions fave bean conductsa m theclesed isboratory faciity) envirenment lemperiure (222 3)°C and numidity < 707%

Primary Standuns (2] Cil Diate (Cartificate Mo, Sehadyled Calibrition
Power mater NRP SN 104778 O3 Apr-19 (N0, 217-02802002093) | Ape2D

Powr sensor NEP-Z01 Shi: 103244 03-Apr-19 (No. 217-02842) Ape20

Prower sansor NRP-281 SN: 103245 03 Apr-18 (No. 217-02803) Ape-20

Raference 20 dB Atlenuator | SN: SB277 {20) (4-Apr-18 (No. 217-02804) Agr20

DAEA SN; 660 27-Dec-18 {No. DAE4-660_Dec18) | Dec-20
Reference Probo ES3OVZ SN: 3013 31-Dec-19 (No. E53-3013 Dect8) | Dec-20

Sezondiary Blandards o Chesk Dats {in houss) Schedulod Check
Powst istst E44158 Sh: GB41293874 O:Apr-16 (in hopse check Jun-18} | in house check: Jun-&0
Piiwir seinscr E44 125 SN: MYy 148B0BT 06-Apr-16 (i houss chegk Jun-18) | In houss chedkc dun-0)
Power penaor E4412A SN: 000110210 06-Apr-16 (in house check Jun. 183 | In houpe check: Jup-20
RF génsratr HP 86480 SN LIS38AZU01 700 O4-Auig-88 (in houss check Jun-16] | |n house check Jun-20
Nestwork Anabyzer EBISHA SN’ LB41080477 ‘31:Mar-14 {in house check Oct-15) In house check: Dct-30
Calibrated by

Approved by

Thiis calibration cartificate shall nal b reprodiiced except in Jull Without witten spprevis of Tne fabaratory

lssund, January 25, 2020

Cerificale No. EX3:-7576_Jan20

Page 1ol 9




Calibration Laboratory of *’*‘wﬁ’k S Schweizerischor Kalibrierdisnst
Schmid & Partner e G Service suissa détalonnage
Engineering AG % Servizio svizzero di taratura
Zoughaussirasse 43, 8004 Zurich, Swizorand ?%ﬁ\f S Swisa Calibration Service
LU T L
Arcrodited by (s Swiss Accraditation Sevics {SAS) Acereditation Ne.: SCS 0108
The Swiss Acereditation Service is:one of the signatories 1o the EA
Multilateral Agreemont for tho meognition of cafibration cerfificates
Glossary:
TSL tissue simulating liguid
NORMx.y.z _sensitivity in free space
ComvF sensitivity In TSL/ NORMx.y.z
DceP diode compression point _
CF crest factor {1/duty_cycle) of the RF signal
AB.C.D modulation dependant linearization parametars
Paolarization ¢ @ rotation around probe axis
‘Polarlzation 8 & rotation around an axis that is.in the plane normal to probe axis (at measurement center],
_ i&, 8 = 0ignormal to probe axis
Connector Angle information used in DASY system to align probe sensor X o the rabot coordinate system

Calibration is Performed According to the Following Standards:

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

b} |EC 622089-1, % “Measurament procedure for the assassment of Specific Absorplion Rate (SAR) from hand-

 held and body-mounted devices Gsed hext o the ear (frequency range of 300 MHz to 6 GHz)", July 2016

o} 1EC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices.
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requiremants for 100 Mz 1o 6 GHZ

Methods Applied and Interpretation of Parameters:

s MNORMx,y.z: Assessed for E-field polarization 8 = 0 (1 < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMy,y.z are anly Intermediate values, i.e., the uncertainties of NORMzx,y.z does not affect the E”-field
uncertainty Inside TSL (see below Convi), _

«  NORM(Dxy.z=NORMx.y.z * frequency_respanse (see Frequency Response Chart), This linearization is
implemented in DASY4 software versians later than 4.2 The uncertainty of the frequency response is included
in the stated uncenainty of ConvF.

s DCPxy,z: DCP are numerical linearization parameters assessed based on the data of power sweap with CW
signal (no uncertainty required), DCP does not depend on frequancy nor media.

s  PAR:PAR is the Peak to Avetage Ratio that is nol calibrated but determined based oh the signal
charactaristics

«  Axyz Bayz Cxyz Dhyz VRLy.z A B, C, Dare numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. Vi? is the maximum calibration range expressed in RMS voltage across the diode.

= ConvFand Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz2) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz The sama setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of whigh typical uncertainty values are given. These parameters are
used in DASY4 software to imprave probe accuracy close to the boundary. The sansitivity in TSL cofresponds
to NORMx, v,z * ConvF whereby the uncertainty corresponds to that given far ConvF. A freguency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to = 100
MHz. '

e  Spherical isotropy (3D deviation from isotropy): in @ field of low gradients reslized using a fiat phantom
exposed by a palch antenna.

» Sansor Offset The sersor offset corresponds to the offset of virtual measurement center from the prabe tip
fan probe axis). No tolerance reguired.

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

Carlificate No: EX3-T676_Jar20 Page 2of 9



EXADV4 ~ SN:7576

January 22, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7576

Basic Calibration Parameters

multiplied by the coverage factor k=2, which for a norm
probability of approximately 95%.

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(Vim)*)* 0.48 063 0.63 £ 101 %
| DCP (mV 103.8 908 103.6
nse
uiD Communication System Name A B c D VR Max Unc.
a8 dBVV d8 my dev. (k=2)
D CW X 0.0 0.0 1.0 000 | 1644 | t27% | 247 %
¥ 0.0 4 1.0 161:8
z 0.0 0.0 1.0 1647 |
The reported uncertainty of measurement is stated as the standard unceriainty of measurement

al distribution corresponds 1o a coverage

il value

* The uncertgintien of Norm XY Z do nol affect the E-fisid uncetainly inside TSL (soe Fags 5),
Murresrica| Hnearzation parmeter uncenainty nok tequined

* Uncertainty is tetemined using the ma. devintion from lnes: respanss soglying rectnguliir distribition Gnd is extrebaed fof the squlire of the

Corilicate Mo EX3-T676_.Jan20
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EX30V4- SN.THT6

Japuary 22, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7576

Other Probe Parameters

Sensor Arrangament Triangular
Caonnector Angle (7) 1122 ]
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Qverall Length 337 mm
Probe Body Diameter 10 mm
Tip'lLength amm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Paint 1 mm
Probe Tip lo Sensar Y Calibration Point i mm
Probe Tip to Senser Z Calibration Point 1 mm
Recammended Measuremen! Distance from Surface 1.4 mm

Cerificalz No! EX3-7576_Jan20

Page 4 0f 9



EX3DV4— SN.75TE January 22 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7576

Calibration Parameter Determined in Head Tissue Simulating Media

g Relative | Conductivity | _ Depth © Unc
f (MHz} Permittivity {Sim) ConvFX | ConvFY | ConvFZ | Alpha® (mm) (k=2)

750 41.9 0.89 10.71 10,71 10.71 0.62 080 | £120%
B3 3.5 0.90 10.45 1045 1045 | 046 094 | +120%
ano 415 0.97 10.16 10.16 1016 | 0.33 109 | £120%
1750 40.1 1.37 8.88 8.88 8.88 042 086 | +12.0%
1900 40.0 1.40 8.58 8,58 8.58 0.38 088 | +120%
2000 40.0 1,40 8.48 8.48 8.48 0.389 086 | +£120%
2300 39.5 1.67 803 8.03 B.03 0.41 090 | £120%
2480 30.2 1.80 7.76 7.76 7.76 0.44 080 | +120%
2600 39.0 1.96 747 7.47 TAT 0.41 086 | 2120%
3300 a8.2 2.71 7.08 7.08 7.08 0.30 1356 | +14.0%
3500 a7.9 291 6.77 6.77 6.77 0.30 1.36 +140%
3700 a7z 312 6.74 6.74 6.74 0.30 136 | +14.0%
3900 75 3.32 6.56 6.56 6.56 0.40 140 | 2140%
4100 ar.2 3.53 6.26 6.26 6.26 0.40 140 | 2140%
4400 36.9 3.84 6.19 £.19 GAL] 0.40 160 | +140%
4600 36.7 4.04 606 6.06 6.06 0.40 1.60 140 %
4300 36.4 4.25 5.89 5:89 5.89 0.40 180 | +140%
4950 36,3 4.40 5.59 5.50 5.59 0.40 180 | 2140%
5250 354 4.71 5.20 5.20 5.20 0.40 180 | +140%
5600 36.5 5.07 4,62 4.62 4.62 0.40 180 | +140%
5750 354 5.22 4.83 483 483 0.40 1.80 +14.0 %

(o

Frequency yalidity aboye 300 MHz of + 100 MiHz only applies for DASY vi.4 and higher {see Page 2}, else f 45 restriciod 1o = 50 MHz. The
Uncarainty s [hs RSS of the ConvF uncartamty al uwﬂnimqummmm urceruinty !'trtﬁ.':fndlmd requenty band, Frequency valldiy
Relerw 300 MHe in £ 10, 28, 40, 50 anel 70 Mz for ConyF assesgmants at 30,64, 128, 150 and 220 MHz respestivaly. Validity of Con aanensed af
B Mz s 46 MHe. ond ConF sussusad af 13 MH: s 8.18 MHz. Aiove 5 GHz regUsncy vabidity con b extended to = 110 MHz.
' At frequencies up to & GHz, e validity of Tesye parametens (u-and a) can beralaed 10 £ 10% 1 liqud compensation furmuls s appled 1o
msasled SAR values. The uncertsinty s the RES of the ConvF uncattainty for indicated targst Hasis parsmetsns
“ AiphaDegth sre determingd during caliteation. SPEAG wamants that he remaining deviation dus to ths boundary sffect sfter compensation s
nlways iees than « 1% for frguencive bolow 3 GHz and below = 2% for froquencies befween 3.6 GHz at any ditunce lamer thin hail the probe tp
diamatar fram the peundany. )

Cartficate No: EX3-7576_Jan20 Page Sof @



EX30VA- 8N:7578 January 22, 2020

Frequency Response of E-Fieid
(TEM-Cell:ifi110 EXX, Waveguide: R22)

=y
o

- ! E
[ R S + l — _3 i - 4
= I :
1.3*%—— PP, | S — , ____________ . 5 i
b e
= - I :
LA == - . T i. - _i_._ S _f-' S
. — i H ; |
5 ] i : i
e - — B s T —a — — E

o
@&

o
w

Frequency response (normalized)
5

o
s

EEREAR R R E R LA RRUE

o
[-J]
i

E b 8 g @ % bW b pe §ox § g pog =0 &7 g §o fre——shee gy
)

1500 200 5
E R <

Uncertainty of Frequency Responsa of E-field: £ 6,3% (k=2)

o
o

g
g
:

Cerlificate Mo EX3-7576 Jan20 Page & of 8



EX3DVd- SNiT576 January 22, 2020

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz.R22
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Uncertalnty of Axial Isctropy Assessment: £ 0.5% (k=2)

Certificets No: EX3-T576. Jan20 Pape Tof 9



January 22. 2020

EX3DVA- SNiT5760

Dynamic Range f(SARpeaq)
(TEM cell , fovw= 1900 MHz)

e

bijeet

1"

10~

Uncertainty of Linearity Assessmant: £ 0.6% (k=2)

PageBof 9
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EXADVA- SN 7576 JdanuEny 22, 2020

Conversion Factor Assessment

f = 835 MHz WGLS RS (H_convF) f= 1900 MHz WGLS R2Z (H_conF)

< ¥ 4 - .
1 fmusi] =
] &

whab® = - L —

Deviation from Isotropy in Liquid
Error (¢, 8), =900 MHz

-0 <08 06 -04 02 00 02 04 ©5 08 12
Uncertainty of Spherical lsotropy Assessment: £ 2.6% (k=2

Cerificate No: EX3-7576 _JanzZD Page9ol 8
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Client Auden Certificate No: Z20-60166
CALIBRATION CERTIFICAT
Object EX3DV4 - SN : 3826

Callbration Procedure(s) FE-Z11-004-01

Calibration Procedures for Dosimetric E-field Probes

Calibration date: May 20, 2020

This calibration Cerlificate 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 cerdificate.

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(Calibrated by, Certificate No.)  Scheduled Calibration
Power Mater NRP2 1015919 18-Jun-19(CTTL, No.J19X05125) Jun-20
Power sensor NRP-Z91 101547 18-Jun-18(CTTL, No.J18X05125) Jun-20
Power sensor NRP-Z91 101548 18-Jun-19(CTTL, No.J19X05125) Jun-20
Reference 10dBAttenuator | 1BNSOW-10dB  10-Feb-20(CTTL, No.J20X00525) Feb-22
Reference 20dBAfttenuator | 1BNSOW-20dB  10-Feb-20(CTTL, No.J20X00526) Feb-22
Reference Probe EX3DV4 SN 3617 30-Jan-20(SPEAG, No.EX3-3617_Jan20/2) Jan-21
DAE4 SN 1556 4-Feb-20(SPEAG, No.DAE4-1556_Feb20) Feb-21
Secondary Standards D# Cal Date(Calibrated by, Certificate No) Scheduled Calibration
SignalGenerator MG3700A | 6201052605 18-Jun-19(CTTL, No.J18X05127) Jun-20
Netwark Analyzer ES071C MY46110673  10-Feb-20(CTTL, Mo.J20X00515) Feb-21

Name Function Signature

Calibrated by: Yu Zongying SAR Test Engineer % }ﬁ.\.’:ﬁt)

Reviewed by. Lin Hao SAR Test Engineer o r}ﬁ M

ARy By, Qi Dianyuan SAR Project L.eader e —

lssued: May 22, 2020
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z20-60166 Page 1 of 9
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S~ CALIBRATION LABORATORY

Add: Ne.51 Xueyunn Road, Haidian Digirict, Befjing, 100191, China

Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504
E-muil; ettlfgechinattl com Hitp:www chinatil
Glossary:
TSL tissue simulating liquid
NORMzx.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
ABCD modulation dependent linearization parameters

Polarization ® @ rotation around probe axis

Polarization 8 @ rotation around an axis that is in the plane normal to probe axis (at measurement center), |

8=0 is normal to prabe 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 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

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:

o NORMx,y 2 Assessed for E-field polarization 8=0 (f<800MHz in TEM-cell, f>1800MHz: waveguide).

NORMX,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the

E’ field uncertainty inside TSL (see below ConvF),

o  NORM(f)x v,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.

o DCPx y z: DCP are numerical linearization parameters assessed based on the dala of power sweep
(ne 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.

o Axyz Bxyz Cxyz;VRxyz:AB,C 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 Farameters. Assessed In flat phantom using E-field {or Temperature
Transfer Standard for f<800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >B00MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,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+50MHz to+100MHz.

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

« Sensor Offsef: The sensar 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:Z20-60166 Page 2 of 9
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Add: No.51 Xueyunn Road, Hudisn Distrct. Beifing: 100191, China
Tel: +86+10-6210:4633-2512 Foow: +86 100230463 3-2504
E-mail: ettbachinattl com Hintpfwayw.ehimatl. ox

DASY/EASY — Parameters of Probe: EX3DV4 - SN:3826

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm(pV/(Vim)?)* 0.48 0.41 0.36 +10.0%
DCP{mV)® 100.2 99.8 103.2

Modulation Calibration Parameters

uUiD Communication A B c D VR UncE
System Name dB dBuV dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 160.2 | +2.7%
Y 0.0 0.0 1.0 141.6
Z 0.0 0.0 1.0 130.8

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%.

A The uncertainties of Norm X, Y, Z do not affect the E2-field uncertainty inside TSL (see Page 4).
& Numerical linearization parameter; uncertainty not required.

£ Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.

Certificate No:Z20-60166 Page 3 of 9
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:3826

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductiv G
FIMHEE | ity tmm]:t" ConvF X | ConvF Y | ConvF Z | Alpha® E::'::; :':':‘;‘
750 41.9 0.89 9.37 9.37 937 | 040 | 080 | +12.1%
836 415 0.90 9.12 9.12 912 | 047 | 1.26 | £12.1%
900 415 0.97 9.10 9.10 940 | 048 | 1.30 | =121%
1750 40.1 1.37 7.98 7.98 798 | 019 | 114 | £12.1%
1900 40.0 1.40 7.67 7.67 767 | 022 | 144 | £12.1%
2000 40.0 1.40 7.77 7.77 777 | 024 | 110 | £12.1%
2300 39.5 1.67 7.35 7.36 735 | 051 | 073 | £12.1%
2450 39.2 1.80 7.12 7.12 742 | 053 | 072 | £12.1%
2600 39.0 1.96 6.94 6.94 694 | 045 | 085 | +121%
3500 7.9 2.91 6.62 6.62 662 | 0.39 | 098 | +13.3%
5250 36.9 471 5.09 5.09 509 | 045 | 1.30 | ~13.3%
6600 365 5.07 4.66 4.66 466 | 045 | 1.40 | £13.3%
5750 354 5.22 4.68 4.68 468 | 046 | 1.40 | £13.3%

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

frequency band. Frequency valldity below 300 MHz s + 10, 25. 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,

150 and 220 MHz respectively, Above 5 GHz frequency validity can be extended to + 110 MHz
F At frequency below 3 GHz, the validity of tissue parameters (£ and o) can be relaxed to £10% i liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of issue parameters (e and o) is
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

% alpha/Depth are determined during calibration, SPEAG warranis 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 the frequencies
between 3-8 GHz at any distance larger than half the probe tip diameter from the boundary.

Certificate No:Z20-60166
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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Receiving Pattern (®), 8=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment:=1.2% (k=2)
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
f=750 MHz, WGLS R9(H_convF) f=1750 MHz,WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3826

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 515
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 10mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point Tmm
Recommended Measurement Distance from Surface 1.4mm

Certificate No:Z20-60 166 Page 9 of 9
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Engineering AG T 5 Barvizlo avizesro d) taraturs

Zeughaussiresse 449, BI04 Zurich, Switerand % -":fj:;‘l.\?- W oy - :/': Bwiss Calibration Service

Accradited by the Swiss Atireditation Service (SAS)
The Swiss Accraditation Servica la one of the signatorles 16 e EA
Multilateral Agreemint far the recognition of calibration cortificates

il Tejet (Auden)

ICALIBRATION CERTIFICATE

Otijorct ES30V3 - Sh:3241

Accredilation No.: SCS 0108

Corifficate No: ES3-3241_May20

Catitiwndinn procedumin)

QA CAL-D1.v8, QA CAL-23.v5, QA CAL-25.v7
Calibration procadure for dosirelric E-fiald probes

Calbration dali May 14, 2020

This calibeatlin enttifmnte doctments the racratilily to natiopal standards, which realize the physical uils of messgremens (S0
This measuemanle and the uncorininties with conhdance protsabibly s gsn on (he followng peges amd are pan of e cemficata

Al eaffarations tevesbeon conducted (0 (e closst laboratony Tacilily: enviiahiai iempsauie (22 ¢ 3)"C and lumidity < 70%

Calibralion Equipmedil utdd (METE eriticst fof calibratioh)

This ealibredipn cerifivate. shall not be reproducad excapt in full withaut witter approvsl of the laboraiory,

Primary Stispdands 4] Cal Date(Cedilicato Mo Sohedlod Caliteation
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Calibration Laboratory of e, i

N - Wy S Schwelzerschor Kalibriardianst
Schimid & Pariner -“EE_E?’_M-’ z 4 i ©  Service suisse dimlonnage
Engineering AG 1 _— EM : S g Servisio svizzero di taratura
Zoughnussiraase 41, 1004 Zutich, Switzerland % fr f‘:* S j fSwiss Calibration Servico
Meetadiied by the Swise Accreditalion S=vice [5AS) Accraditalion Ne: SCS 0108
The Swiss Acoreditation Service is one of the signatorion to the EA
Muttliataral Agreament Tor the recognition of oalibration cerilicates
Glossary:
TaL tissue simulating hogubd
NORNMx, y.2 senzilivily In free spaca
CotvF sensilivity in TSL / NORMz,y, 2
BTHE diode complession poinl
CF crast factor (1/duty_cycls) of thé RF sighal
ABCD thadulation dependunt indzrizalion pafametars
Padarization g prataEtion around plobe bxis
Paolafization 8 4 ratation arolnd an axls that ls in the plane normal to probe axls (al measurement gentar),
le., B'=0'is notmal 1o probe axjs
Connactor Andle Infarmation used in DASY syslem lo align probe sansor X (o the robol coordinala system

Calibration Is Performed According to the Following Standards:

a) |EEE Sid 1528-2013, "[EEE Recommended Praclice for Determining the Peak Spalial-Averaged Specific
Absarplion Rale (SAR) in the Human Head fram Wireless Communications Devices: Measurement
Technigpes”, June 2013

by [EC 62208-1, ", "Measuremenl procedure Tor the assessiient of Spiecific Absorplion Rale (SAR) from hand-
held and body-mounted devices used nexl 1 thie ear (Ifequency range of 300 MHz Lo 6 GHz)', July 2016

) |EC 622008-2, "Procadure to determine the Specific Absarption Rale (SAR) for wirsless communication devices
used in close proximity to the human body (frequency range of 30 MHz Lo 6 GHz)", March 2010

d) KDB 865664, "SAR Measuremen! Requiraments for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

= NORMzy,y,z- Assessad for E-field polarization § = 0 (f £ 900 MHz inh TEM-cell; 1 > 1800 MHz: R22 waveguide),
MORMx.yz are only intermead)ale values, iL.e., the uncerainties of NORMx,y.z does nol affect the E -fiald
uncertainty inside TSL (sea below Canvi).

*  NORM(f)x,y.z = NORMx.y.z * frequency_response (see Frequency Response Charl). This linsarization is
implemented in DASY4 software versions |ater than 4.2, The uncertiainty of the frequency response Is Included
in the staled uncertainty of ConvF. _

* DCPyy.z DCP are numerleal linearization parameters assessed based an the data of powar aweep with CW
signal (no uncertainty required), DCP dees not depend on frequency nor media,

«  PAR: PAR Is the Peak lo Average Ratlo that is not calibratad but determined based on the signal
‘characlerislics

= Axyz Bxyx Ouyz Dxyz VRryz A 8, €, D are numerical lineartzation parameters assessed basad on
the dala of power sweep for specilic modulation signal. The parameters do not depand on frequency nor

'media. VR Is the maximum calibration range expressed in RMS vollage across the diode.

s ConvF and Boundary Effect Parameters: Assessed in flat phantam using E-field (or Temperature Transfer
Standard for { < B00'MHz) and inside waveguide using analylical fleld distributions based on power
measurements for [ > BO0 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 corresparids
to NORMx,y.z * ConvF whereby the uncertainty corresponds to thal given far Conve. i frequency dependenl
ConvFis used In DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

= Spharical isolropy (3D deviation from isolropy): In a field of low gradients realized using a fiat phantom
‘exposed by a palch antanna, _

« Sensor Offsel. The sensor offset corresponds lo the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required. _

= Connector Angle: The angle Is assessed using the Informatian gained by determining the NORMx (no
Uneerainty raquired).

Certificate Mo, ES3-3241 May20 Page 2 of 9



ESIDVA — SN3Z4

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3241

Basic Calibration Parametars

Senszor X Sensor Y SensorZ Une [k=2)
Norm (uV/(vim)‘)* 1.16 0.84 111 + 101 %
LCP (mV) 103.3 108.0 103.8
Calibration Results for Modulation Response
uin Communication Systam Namo A B c D VR Max | Une®
dB ABV)IV a8 mv dey. (k=2)
o cw X 0.0 0.0 1.0 Boo | 1776 | 233% | =47 %
W i (X1 in 1608
z .0 0.0 ) 1730

The reported uncerainty of measurament
multiplied by the covarage factor k=2, which for a normal distribution
probabilily of approximalely 95%.

Is slaled as lhe standard uncerlainty of measurement

corresponds (o a coverage

" The uncertainlies of Norm X, 2 do not affect s E--field uncertainly inside TSL (ses Page 5)
Myrmatical riaization pacpmetss onoemalnty ol ragulied,

¥ Unoortainty s determined pmng tha miax. devistioh lrom lnds: rospatisa ajlying eclongllan deibution and & expeessid W e Sy of e

fheked wnnlogs,

Cartificate No: ES3-3241 May20
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ES30V3- Sh:3241

May 14, 2020

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3241

Other Probe Parameters
Sensar Arrangamen| Triang Ul
Connaclor Angle (°) 69
Mechanical Surfage Deteclion Mode anabled
Oplical Surface Detaction Mode disabled
Frabe Ovearall Langth 337 min
Probe Body Diameter 10 mim
Tip Length 10
Tip Diameler 4 mim
Probe Tip lo Setsor X Calibration Palnl 2 mm
Probe Tip o Sensor Y Galibration Paint 2 mm
Probe Tip o Sensor Z Calibration Painl 2 mm
Recomimended Measturement Distance from Surface 3

Cheriificate No! ES31-3241_ May20

Page 4.0f 9



ES30W3- SN3241 May 14, 2020

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3241

Calibration Parameter Determined in Head Tissue Simulating Media

Relalive Conductivity Depth ® Une
f(MHz)® | Parmittivity " (sim)" ConvF X | ComvFY | ConvFZ | Alpha® |  (mm) (k=2) |
750 414 .89 6.45 6:45 .46 0.80 125 | $120%
835 415 0.80 6.26 .26 6.26 0,60 1.38 +12.0 %
1750 (L1 1.37 5.22 5.22 5.22 0.31 1.81 +1210%
1900 40.0 140 5,04 5.04 5.04 0.48 142 £ 12.0 %
2000 400 1040 499 | 499 4.99 0.47 1.43 +12.0 %
2300 39.5 1.67 4.81 4.81 4.1 0.:62 1.50 £ 12.0 %
2450 32 1.80 454 4.59 4,60 0.56 1.60 £ 12.0 %
2600 39.0 1.96 4.42 442 4 4p 0,65 1.50 +120%

* Frotyiency vaidly alioves 300 MHz of + 100 Mz only ppiies for GASY v a1 hahet (see Page 2), else 1 o resliicled o = 50 Miz. The
upcerginty js the RES of the ConvF uncertainty at calibization [equency aned I uncalldinly for the indicated freguancy. band, Freguency vilidily
Ligfow 300 MHz 1 2 10, 26, 40, 50 and 70 MMz it ConyF asessmipnts at 40, 64, 128 160 and 220 Mz respactivaly, Validity of Canve assessed al
fi MHz is-4-8 MHz, and Convi- asseszed a1 13 MHz is 8-18 MHz. Abovie 5 GHE fratuency validily can he extended (o + 110 MHz.

" M frequencios below 3 GHz, ihe valldity of llssue paramaters (i and o) can be relaxed o & 10% i fiquid compensation fomula Iz sippliid (0
Mmeastired SAR vallies. Al fraijencien abore 3 GHz, e valifily of Ussud pammeters (¢ o o) iz restricted (o ¢ 5%, The uncestisinly i \he RSE of
.'ﬁ' GanvE uncedainty for indicated targat lssue paramaters. o )

Alghaeplh are datermined duing calibration. SPEAG warraits thal the reminining deviation dus 1o e Leeliicdary effac! afler com peasation

abways lasa than £ 1% for requencias below 3 GHz-and balow = 2% for lrequencies belwien 3-8 GHz at bny distance larger than hall the jirobis lip
dismeta fraim U bduhdary,

Cerfificate No: ES3-3241 May20 Pagn & 6f 9



ESADVI- SN:A241 May 14, 2020

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

1B : r—

Frequency response {normalized
=
i
T T
|
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|
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il

Uncertainty of Frequency Response of E-field: +6.3% (k=2)

Certificate No: ES3-3241_May20 Page 6of &



ESADVE- SN 3241 Wy 14, 2020

Receiving Pattern (¢), 9 =0°

=600 MHz TEM =1800 MHz, R22

Tat
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Uncertainty of Axlal Isotropy Assessment: £ 0.5% (k=2)

Cerlificate No: ES3-3241_May20 Page 7 of 9



May 14, 2020

Dynamic Range f(SAR}¢aq)
(TEM cell , foya= 1900 MHz)
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ES3DVI- Sh:3241 ey 14, 2020

Conversion Factor Assessment

=835 MHz. WGLS R {H_coiwFi F=1900 MHz WGLS R22 {H_convF)

Deviation from Isotropy in Liquid
Error (, 8), f = 900 MHz

10 08 06 24 <02 BO B2 04 06 08 19
Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)

Certificale No: ES3-3241_May20 Page 9.of 8



SPORTON LAB. FCC SAR TeSt Report Report No. : FA002013-01

Appendix E. Conducted RF Output Power Table

The detailed power table are shown as follows.

Sporton International (Shenzhen) Inc.
TEL : +86-755-86379589 / FAX : +86-755-86379595 Issued Date : Dec. 11, 2020
FCC ID : IHDT56ZM4 Page E1 of E1 Form version. : 200414



SPOATON LAS.

GSM850
TX Channel

EDGE 2 Txslot
EDGE 3 Txslots
EDGE 4 Txslots.

EDGE 11>
EDGE 2 Tx slot
EDGE 3 Tx slot
EDGE 4 Tx slot

Full Power
Burst Average Power (dBm)

(4Bm)

Tune-up
Limit
(4Bm)

Power (dBi rame-)
512 2
18502

Averags

6
1

e Power (d8m)
61 1

810

1

MA Il

1312

3GPP Rel 99
3GPP Rel 99
GPP Rel 6
3GPP Rel 6
GPP Rel 6
3GPP Rel 6
PP Rel 8
3GPP Rel 8
PP Rel 8
3GPP Rel 8
PP Rel 6
3GPP Rel 6
PP Rel 6
3GPP Rel 6
PP Rel 6

A
HSDPA Subtest-2
HSDPA 3
HSDPA Subtest4
DC-HSDPA Subtest-1
DC-HSDPA Subtest-2
DC-HSDPA Subtest.
DC-HSDPA Subtest-4
HSUPA Subtest-1
HSUPA Subtest-2
HSUPA Subest
HSUPA Subtest4
HSUPA

btest

'WCDMA V
Tune-up 3 B
413 418
Limit B2 2
(¢Bm)

4357 4407
26 836.4

Tune-up
Limit
(@Bm)




SPOATON LAS.

Band 2 (1900MHz Band)
Part 24E

Band 4 (AWS Band) Band 5 (Celluar Band)
Part 27L (only on channel required) Part 22H(only on channel required)
Power Power Power
BW [MHz] Modulation RB Size RB Offset Low Middle High Tune-up
Ch./Frea. Ch./Freq. Ch./Freaq. limit
Channel 20450 205; 20600 (dBm)
Frequency (MHz) 829
QpPsk 1
QPsk
QPsk
QPsk
QPsk
QPsk
QPsk
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
B64QAM
B84QAM
B4QAM
B4QAM
64QAM 2
64QAM 50
CraTe] Tune-up
limit
(dBm)

Power  Power  Power
BW [MHz] Modulation RBSize RBOffset Low  Middle Tune-up
Ch. I Frea. Ch. / Frea. limit
Channel 20050 20175 (dBm)
Frequency (MHz) 1720 17325

Power  Power  Power
BW [MHz] Modulation RBSize RBOffset Low Middle  High  Tune-up
Ch./Freq. Ch./Freq. Ch./Frea. limit
Channel 18700 18900 19100  (dBm)
Frequency (MHz) 1860 1880 1900

MPR
(dB)

N NNNNN NN NRNNRNR

640AM 100
Channel 19125 Tune-up

imit

(gBm

64QAM 100

Channel 20025 Tune-up
Frequency (MHz) 19025 ) 17175 P )
apsk
apsk
apsk
apsk
apsk
apsk
apsk
16QAM
16QAM
16QAM
16QAM
160AM
16QAM
160AM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Channel 2 Tune-up
limit
(dBm)

Channel Tune-up
limit
(dBm)

Channel Tune-up
limit

Frequency (MHz) (dBm)

Frequency (MHz) Frequency (MHz)

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

Channel 2 Tune-up
limit
(dBm)

Frequency (MHz)

640AM
64QAM
640AM
640AM
640AM
640AM

19185 Tune-up
limit
(dBm

20385 Tune-up
limit

19055 (gBm)

17535

Channel Tune-up
limit
(dBm)

Channel 19193 Tune-up
imit
(gBm)

Frequency (MHz) Frequency (MHz)

24 0
23 1
23 1
22 2
2 2




SPOATON LAS.

Band 7 (2600MHz Band)
Part 27

Power  Power  Power Power  Power  Power
BW [MHz] Modulation RBSize RBOffset  Low Midde  High  Tune-up BW [MHz] Modulation RBSize RBOfset Low  Middle  High  Tune.
Ch. | Freq. Ch./Freq. Ch./Frea. limit Ch./Frea. Ch./Frea. Ch./Frea. limit
Channel 20850 211 21350  (dBm) Channel 132072 | 132322 132572 (dBm)
Frequency (MHz) 2510 253 2560 Frequency (MHz) 1720 1745 1770

MPR
(dB)

R NNNNNNRNNN NN NNNNRNR

640AM 100 640AM 100
Channel 21375 Tune-up Channel E 132322 13 TR
Timit timit
Frequency (MHz) 253 2562.5 Frequency (MHz) 174

(gBm) (dBm)

8

3888

38

Channel Tune-up 32022 132322 132 L
Timit imit

Frequency (MHz) (dBm) (Bm)

R

8RR

R

R

8RR

R

R

2

R

“Tune-up Chael] 3 2322 | 13 Tune-up
imit T imit
(gBm) requency (MFz) (gBm)

640AM
Channel 132322 13257  1UNe-Up

Timit
(gBm)

Frequency (MHz) 1745 17785

Channel 131979 132322 132665 UNe-UP

limit
Frequency (MHz) 17107 (dBm)




Frequency (MHz)

AMR 12.2Kbps
RMC 122Kt

HSDPA Subtest-1
HSDPA Subest
HSDPA Subtest-3
HSDPA Sublest4

DC-HSDPA Subtest-1

DC-HSDPA Subtest-2

DC-HSDPA Subtest-3

DC-HSDPA Subtest-4
HSUPA Subtest-1
HSUPA Sublest-2
HSUPA Subtest-3
HSUPA Sublest4
HSUPA Subtest5

Reduced Power Mode for Handheld on




Band 4 (AWS Band)
Part 27L (only on channel required)

Band 2 (1900MHz Band) Band 7 (2600MHz Band)
Part 24E Part 27

Power  Power
BW [MHz] Modulation RBSize RB Offset Middle  High  Tune-up
Ch./Freq. Ch./Freq. Ch./Freq. imit
Channel 18900 19100 (dBm)

Frequency (MHz) 1880 1900
aPsK 1

Power  Power  Power

BW [MHz] Modulation RBSize RBOfiset Low  Middle  Hgh  Tuneup

Ch./Freq. Ch./Freq. Ch./Freq. imit

Channel 20175 20300  (dBm)

Frequency (MHz) 5 1745

aPsK 1
aPsk
aPsK
aPsk
aPsK
aPsk
aPsK
160AM
16QAM
16QAM
16QAM
160AM
16QAM
16QAM
640AM
640AM
640AM
640AM
640AM
640AM
640AM

Channel

Power  Power  Power
BW [MHZ] Modulation RBSize RBOffset  Low Middle  High  Tune-up
Ch./Freq. Ch./Freq. Ch./Freq. fimit
Channel 20850 21100 21350  (dBm)

Frequency (MH2) 2510 35 2560

160AM
16QAM
160AM
16QAM
160AM
16QAM
160AM
64QAM
640AM
64AM
840AM
64QAM
640AM
640AM 100
Channel

16QAM

160AM

640AM

640AM

640AM

640AM

640AM

640AM

64QAM 100
Channel Tune-up

Frequency (¥ sam)

apsk

apsk

apsk

apsk

Frequency (MHz)
aPsK
aPsk
aPsK
aPsk
aPsK
aPsk
aPsK
160AM
16QAM
16QAM
16QAM
160AM
16QAM
16QAM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Channel

Frequency (MHz)

640AM
640AM
640AM
640AM
64QAM
Channel 19150 | Tuneup
Frscuency (b 1905 gom)
aPsK
aPsk
aPsK
aPsk
aPsK
aPsk
aPsK
16QAM
160AM
16QAM
160AM
16QAM
160AM

Frequency (MHz)
aPsK
apPsK
aPsK
aPsK
aPsK

640AM
640AM
640AM
640AM
Channel

640AM
Channel =
Frequency (¥ (samy
apsk
apsk
apsk
apsk

aPsK

Frequency (MHz)
aPsK 1
aPsk
aPsK
aPsk
aPsK
aPsk
aPsK
16QAM
16QAM
160AM
16QAM
16QAM
16QAM
160AM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Channel

16QAM
160AM
640AM
640AM
640AM
640AM
640AM
640AM
640AM

Channel Tune-up
Frequency (¥ sam)
apsk
apsk
apsk
apsk

Frequency (MHz)
aPsK
aPsk
aPsK
aPsk
aPsK
aPsk
aPsK
160AM
16QAM
160AM
16QAM
160AM
16QAM
160AM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Channel 19957

640AM
640AM
640AM
640AM
640AM

Channel Tune-up

limit

Frequency (MHz (dBm)
apsk
apsk
apsk
apsk
apsk
apsk
apsk
160AM
16QAM
160AM
16QAM
160AM
16QAM

Frequency (MHz) 17107
aPsK
aPsK
aPsK
aPsK
aPsK

640AM
640AM
640AM
64QAM

640AM




EROATON LA,

Power  Power  Power
BW [MH2] Modulation RB. Lo Midde High
Ch./Freq. Ch./Freq. Ch./Freq

Channel 132072 132322 132572
Frequency (MHz) 1745 1770
QPsk 1

apsK 1

QPsK 1

Tune-up
imit

apsk

Frequency (MHz)
QPsK

apsk

QPsK

Tune-up
limit
(dBm)

apsk

apsk

apsK

Channel
Frequency (MHz)
QPsK 1

apsk 1

QPsk 1

Tune-up
limit
(dBm)

apsk

64QAN
Channel
Frequency (MHz)
QPsK

Tune-up
limit
(dBm)

apsk

QPsK

Channel
Frequency (MHz)
QPsk

Tune-up
limit
(dBm)

apsk

Channel
Frequency (MHz) 17107
QPsK 1

Tune-up
limit
(dBm)

apsk 1

QPsk 1

apsk

64QAN




Reduced Power Mode for Sensor on
GSM850 Burst Average Power (dBm) Tune-up rame-Average Power (dBm) Tune-up
128 18 5 Limit

u
( 4.2 (4Bm)

TX Channel 8 1
Frequency (MHz)
GSM 1 Tcslot
GPRS 1 Txslot

EDGE 2 Txslo
EDGE 3 Txslots
EDGE 4 Txslots.

Burst Average Power (dB: rame-Average Power (dBm)

GPRS 4 Txslot
EDGE 11>

EDGE 2 Tx slot
EDGE 3 Tx slot
EDGE 4 Txslots.

WCDMA V
Tune-up a2 Tune-up
Limit Limit
(@Bm) 25 (@Bm)

8264

3GPP Rel 99
3GPP Rel 99
GPP Rel 6
3GPP Rel 6 HSDPA Subtest-2
GPP Rel 6 HSDPA Subtest-3
3GPP Rel 6 HSDPA Subtest4
PPRel8  DC-HSDPA Subtest-1
3GPPRel8  DC-HSDPA Subtest-2
PPRel8  DC-HSDPA Subtest
3GPPRel8  DC-HSDPA Subtest4
PP Rel 6 HSUPA Subtest-1
3GPP Rel 6 HSUPA Subtest-2
PP Rel 6 HSUPA Subest
3GPP Rel 6 HSUPA Subtest4
PP Rel 6 HSUPA Subtest-5




SPOATON LAS.

Band 2 (1900MHz Band)
Part 24E

Band 4 (AWS Band) Band 5 (Celluar Band)
Part 27L (only on channel required) Part 22H(only on channel required)
Power  Power  Power
BW [MHz] Modulation RB Size RB Offset Low Middle High
Ch./Frea. Ch./Freq. Ch./Freaq.
Channel 20450 205; 20600
Frequency (MHz)
QpPsk 1
QPsk
QPsk
QPsk
QPsk
QPsk
QPsk
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
B64QAM
B84QAM
B4QAM
B4QAM
64QAM 2
64QAM 50
] : Tune-up
limit
(dBm)

Power  Power  Power
BW [MHz] Modulation RBSize RBOffset Low  Middle Tune-up
Ch. I Frea. Ch. / Frea. limit
Channel 20050 20175 (dBm)
Frequency (MHz) 1720 17325

Power  Power  Power
BW [MHz] Modulation RBSize RBOffset Low Middle  High  Tune-up
Ch./Freq. Ch./Freq. Ch./Frea. limit
Channel 18700 18900 19100  (dBm)
Frequency (MHz) 1860 1880 1900

N NNNNN NN NRNNRNR

64QAM 100
Channel Tune-up

limit

(dBm

64QAM 100

Channel 20025 “Tune-up
Timit

Frequency (MHz) (dBm)

Frequency (MHz) 17175 Frequency (MHz)
QPsK
QPsK
QPsK
QPsK
QPsK
QPsK
QPsK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
640AM
640AM
Y]
640AM
640AM
640AM
640AM
Channel 2 35 Tune-up
fimit
(dBm)

Channel Tune-up
limit
(dBm)

Channel Tune-up
limit

Frequency (MHz) (dBm)

Frequency (MHz) Frequency (MHz)

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

Channel 2 Tune-up
limit
(dBm)

Frequency (MHz)

640AM
64QAM
640AM
640AM
640AM
640AM

Tune-up
limit
(dBm

20385 Tune-up
limit

17535 (ggm)

Channel Tune-up
limit
(dBm)

Channel Tune-up
limit
(dBm)

Frequency (MHz) Frequency (MHz)

19 0
19 0
19 0
19 0
19 0




SPOATON LAS.

Band 7 (2600MHz Band)
Part 27

Power  Power  Power Power  Power  Power
BW [MHz] Modulation RBSize RBOffset  Low Midde  High  Tune-up BW [MHz] Modulation RBSize RBOfset Low  Middle  High  Tune.
Ch. | Freq. Ch./Freq. Ch./Frea. limit Ch./Frea. Ch./Frea. Ch./Frea. limit
Channel 20850 21100 21350  (dBm) Channel 132072 | 132322 132572 (dBm)
Frequency (MHz) 2510 253 2560 Frequency (MHz) 1720 1745 1770

MPR
(dB)

R NNNNNNRNNN NN NNNNRNR

640AM 100 640AM 100
Channel 21375 Tune-up Channel 132047 132322 13 L

fimit fimit
Frequency (MHz) 253 2562.5 Frequency (MHz) 17175 174

(gBm) (dBm)

8

3888

38

Channel Tune-up 132022 132322 132 L
Timit imit

Frequency (MHz) (B 1715 1745 (dBm)

R

8RR

R

R

8RR

R

R

2

R

“Tune-up Channel 2322 13 Tune-up
imit re— fimit
(gBm) requency (MFz) (gBm)

640AM
Channel 132322 13257  1UNe-Up

Timit
(gBm)

Frequency (MHz) 1745 17785

Channel 132322 13 TR
timit

Frequency (MHz) 1745 (dBm)




Reduced Power Mode for Hotspot on
GSM850 Burst Average Power (dBm) Tune-up rame-Average Power (dBm) Tune-up

TX Channel 8 1 L Limit
Frequency (MHz) @ (dBm)

GSM 1 Tcslot
GPRS 1 Txslot

EDGE 2 Txslo
EDGE 3 Txslots
EDGE 4 Txslots.

Burst Average Power (dB: une-up Frame-Average Power (dBm) Tune-up
512 6 Eil 512 661 1
m) 18502 1881

1
GPRS 4 Txslot

EDGE 11>

EDGE 2 Tx slot 6.
EDGE 3 Tx slot Y Y X X ¥ ¥ ¥ 15.74
EDGE 4 Txslots. 1 15.00

WCDMA I WCDMA IV B WCDMA V B
3 une-up 5 une-up
1413 Limit 2 Limit
a (dBm) £3 (dBm)
8264

3GPP Rel 99
3GPP Rel 99
GPP Rel 6
3GPP Rel 6 HSDPA Subtest-2
Df

GPP Rel 6 HSDPA Subtest-3
3GPP Rel 6 HSDPA Subtest4
PPRel8  DC-HSDPA Subtest-1
3GPPRel8  DC-HSDPA Subtest-2
PPRel8  DC-HSDPA Subtest
3GPPRel8  DC-HSDPA Subtest4
PP Rel 6 HSUPA Subtest-1
3GPP Rel 6 HSUPA Subtest-2
PP Rel 6 HSUPA Subest
3GPP Rel 6 HSUPA Subtest4
PP Rel 6 HSUPA Subtest-5




SPOATON LAS.

Band 2 (1900MHz Band)
Part 24E

Band 4 (AWS Band) Band 5 (Celluar Band)
Part 27L (only on channel required) Part 22H(only on channel required)
Power  Power  Power
BW [MHz] Modulation RB Size RB Offset Low Middle High
Ch./Frea. Ch./Freq. Ch./Freaq.
Channel 20450 205; 20600
Frequency (MHz)
QpPsk 1
QPsk
QPsk
QPsk
QPsk
QPsk
QPsk
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
64QAM
B64QAM
B84QAM
B4QAM
B4QAM
64QAM 2
64QAM 50
] : Tune-up
limit
(dBm)

Power  Power  Power
BW [MHz] Modulation RBSize RBOffset Low  Middle Tune-up
Ch. I Frea. Ch. / Frea. limit
Channel 20050 20175 (dBm)
Frequency (MHz) 1720 17325

Power  Power  Power
BW [MHz] Modulation RBSize RBOffset Low Middle  High  Tune-up
Ch./Freq. Ch./Freq. Ch./Frea. limit
Channel 18700 18900 19100  (dBm)
Frequency (MHz) 1860 1880 1900

N NNNNN NN NRNNRNR

640AM 100
Channel 19125 Tune-up

imit

(gBm

64QAM 100

Channel Tune-up
Frequency (MHz) 19025 Frequency (MHz) P )
apsk
apsk
apsk
apsk
apsk
apsk
apsk
16QAM
16QAM
16QAM
16QAM
160AM
16QAM
160AM
640AM
640AM
640AM
640AM
640AM
640AM
640AM
Channel 2 35 | Tune-up
limit
(dBm)

Channel Tune-up
limit
(dBm)

Channel 19150  Tune-up
imit

Frequency (MHz) (dBm)

Frequency (MHz) Frequency (MHz)

Tune-up
limit
(dBm)

Tune-up
limit
(dBm)

Channel 2 Tune-up
limit
(dBm)

Frequency (MHz)

640AM
64QAM
640AM
640AM
640AM
640AM

Tune-up
limit
(dBm

Tune-up
limit
(dBm)

Channel Tune-up
limit
(dBm)

Channel Tune-up
limit
(dBm)

Frequency (MHz) Frequency (MHz)

175 0
175 0
175 0
175 0
175 0




SPOATON LAS.

Band 7 (2600MHz Band)
Part 27

Power  Power  Power Power  Power  Power
BW [MHz] Modulation RBSize RBOffset  Low Midde  High  Tune-up BW [MHz] Modulation RBSize RBOfset Low  Middle  High  Tune.
Ch. | Freq. Ch./Freq. Ch./Frea. limit Ch./Frea. Ch./Frea. Ch./Frea. limit
Channel 20850 21100 21350  (dBm) Channel 132072 | 132322 132572 (dBm)
Frequency (MHz) 2510 253 2560 Frequency (MHz) 1720 1745 1770

MPR
(dB)

R NNNNNNRNNN NN NNNNRNR

640AM 100 640AM 100
Channel 20825 21375 | TUneup Channel 132047 132322 13 “‘I"e"“ﬂ

limit imi
Frequency (MHz) 25075 253 2562.5 Frequency (MHz) 17175 174

(gBm) (dBm)

8

3888

38

Channel Tune-up F50220 a2l Wzsal) L UTEUP
timit timit

Frequency (MHz) e 1745 (Bm)

R

8RR

R

R

8RR

R

R

2

R

“Tune-up Chael] 3 2322 | 13 Tune-up
imit Esaieney imit
(gBm) reciencyj(hiz) (gBm)

640AM
Channel 9 132322 132657 TUne-up

fimit
(Bm)

Frequency (MHz) 1745

Channel 3 132322 132665 TUne-up
fimit

Frequency (MHz) 7 1745 (dBm)




Full Power

2.4GHz WLAN Ant1

Frequency Average power  Tune-Up

Channel
Sher (MHz) (dBm) Limit

Duty Cycle %

24GHZ WLAN

5.2GHz WLAN Ant 1

Frequency  Average power
(MHz) (dBm)

Tune-Up
Limit

Mode Channel Duty Cycle %

5.2GHz WLAN

802.11ac-
VHT20 MCSO

802.11ac-

VHT40 MCSO
BOZ T Tac-
HTAD MCSO

s|8|&|R|5(8|5|8|5(2[8|8|8]|%|5(8

42 5210 16.16 18.00 92.79

Ant1

Average power  Tune-Up

(dBm) Limit

Mode Channel Duty Cycle %

802.11n-HT20 56 5280 1751 19.00
98.16
(EED 60 5300 17.59 19.00
5.3GHz WLAN
64 5320 1733 19.00
802.11n-HT40 54 5270 17.24 19.00
%6.32
LEED 62 5310 1572 17.00
52 5260 17.42 19.00
802.11ac- 56 5280 17.48 19.00 816
GAIEDLEED 60 5300 17.57 19.00
64 5320 1731 19.00
802.11ac- 54 5270 17.22 19.00 s
GAIFDLEED 62 5310 15.49 17.00
B2 T
o 58 5290 1530 17.00 9279

Ant1

Average power

Mode Channel

Tene®  buty Cyole %

(dBm) imit

5.5GHz WLAN [PAPSPPTorT
MCS0

802.11ac- 124 5620 17.23 19.00 16
VHT20 MCSO = == peps prs
140 5700 17.48 19.00
144 5720 1737 19.00
102 5510 1418 16.00
110 5550 1721 19.00

V:?f;::gm 126 5630 17.53 19.00 9634
134 5670 17.18 19.00
142 5710 1730 19.00
106 5530 13.10 15.00

et 122 5610 17.54 19.00 9279
138 5690 17.49 19.00

Ant1

Frequency  Average power

Mode Channel

T“L”E'U" Duty Cycle %

(dBm) imit

802.11nHTa0| 151 5755 1212 13.50
96.32
LIEED 159 5795 12.18 13.50
149 5745 12.00 13.50
802.11ac-
e 157 5785 1222 1350 98.16
165 5825 1243 13.50
. 151 5755 12.09 13.50
802.11ac s
GAIFDLEED 159 5795 12.16 13.50
AN 155 57175 1225 13.50 0279

TR0 MCSO




SPOATON LAS.

55GHz WLAN

Reduced Power Mode for Receiver on
55GHz WLAN Ant1

Frequency Average power  Tune-Up

LD chemel (MHz) (dBm) Limit

Duty Cycle %

802.11n-HT40
MCS0

802.11ac-
VHT20 MCSO

802.11ac-
VHT40 MCSO

802.11ac-
VHTB0 MCSO




SPOATON LAS.

55GHz WLAN

Reduced Power Mode for Sensor on
55GHz WLAN Ant1

Frequency Average power  Tune-Up

LD chemel (MHz) (dBm) Limit

Duty Cycle %

802.11n-HT40
MCS0

802.11ac-
VHT20 MCSO

802.11ac-
VHT40 MCSO

802.11ac-
VHTB0 MCSO




SPOATON LAS.

BT EDR

CHO 2402 10.60 10.50 10.50 8.00 7.90 7.90 800 7.90 7.90
Bluetooth [ CH39 | 2441 | 1130 | 1120 | 1120 | 890 | 880 | 88 | 89 | 880 | 880 | 12
| cH7e | 2480 | 1060 | 1050 | 1050 | 800 | 790 | 790 | 800 | 790 | 790 |

Frequency Average power (dBm)
(MHz)

Channel
GFSK
CHO00
CH19

CH39

Tune-up Limit






