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Appendix C

Calibration certificate

1. Dipole

D1750V2- SN 1105

2. DAE

DAE4-SN 1324

DAE4-SN 1740

3. Probe

EX3DV4-SN 7620

EX3DV4-SN 7735

EX3DV4-SN 3793

4. Dipole extend
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Client SGS Certificate No: Z220-60326

CALIBRATION CERTIFICATE

Object 1105

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

Calibration Procedures for dipole validation kits

Callibration date: August

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 caiibrations 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 NRP2 106278 12-May-20 (CTTL, No.J20X02965) May-21
Power sensor NRPGA 101369 12-May-20 (CTTL, No.J20X02965) May-21
ReferenceProbe EX3DV4 | SN 3617 30-Jan-20{SPEAG,No EX3-3817_Jan20) Jan-21
DAE4 SN 771 10-Feb-20(CTTL-SPEAG,N0.Z20-60017) Feb-21
Secondary Standards iD# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Feb-20 (CTTL, No.J20X00516) Feb-21
NetworkAnalyzer ES071C  MY46110673 10-Feb-20 (CTTL, No.J20X00515) Feb-21

Name Function

Calibrated by: Zhao Jing SAR Test Engineer

Reviewed by: Hao SAR Test Engineer

Approved by: Qi Dianyuan SAR Project Leader -

Issued; September 3, 2020
This calibration certificate shalln be  roduced except in full without written approval of the laboratory.

Certificate No: Z20-60326 Page 1 of 6
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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 Techniques”, June 2013

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and interpretation of Parameters:

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

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

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

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

o 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: Z20-60326 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY52 V52.10.4
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 1750 MHz £ 1 MHz
Head TSL parameters
'il'he foliowing parameters and calculations werelapplied. | .
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 401 1.37 mho/m
Measured Head TSL parameters (22.0£02)°C 398+6% 1.38 mho/m £ 6 %
Head TSL temperature change during test <1.0°C me—m ——
SAR
SARavera over1 cm’ of Head TSL Condition
SAR measured 250 mW input power 8.90 Wikg
SAR for nominal Head TSL parameters normalized to 1W 35.3 Wikg + 18.8 % (k=2)
SAR averaged over 10 cm° (10 g) of Head TSL Condition
SAR measured 250 mW input power 4.69 Wikg
SAR for nominal Head TSL parameters normalized to 1W 18.7 Wikg + 18.7 % (k=2)

Certificate No: Z20-60326 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

impedance, transformed to feed point 51 2540
Return Loss -308dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.080 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 ine 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: Z20-60326 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 08.29.2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1105
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1-1
Medium parameters used: f = 1750 MHz; ¢ = 1.383 S/m; & = 39.75; p = 1000 kg/m®
Phantom section: Right Section
DASYS5 Configuration:

» Probe: EX3DV4 - SN3617; ConvF(8.41, 8.41, 8.41) @ 1750 MHz; Calibrated:
2020-01-30

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

+ Electronics: DAE4 Sn771; Calibrated: 2020-02-10

s Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

» Measurement SW: DASY 52, Version 52.10 (4); SEMCAD X Version 14.6.14
(7483)

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

Reference Value = 89.77 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 16.9 W/kg

SAR(1 g) = 8.9 W/kg; SAR(10 g) = 4.69 W/kg

Smallest distance from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 = 52.8%

Maximum value of SAR (measured) = 13.9 W/kg

dB
]

-3.46

6.93

-10.39

13.86
L
17.32

0dB=13.9 W/kg =11.43 dBW/kg

Certificate No: Z20-60326 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Ciient :  SGS Certificate No: Z22-60472

CALIBRATION CERTIFICATE

Object DAE4 - SN: 1324
librati

Calibration Procedure(s) FF-711-002-01

Calibration Procedure for the Data Acquisition Electronics

(DAEX)

Calibration date: Qctober 17, 2022

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
Process Calibrator 753 1971018 14-Jun-22 (CTTL, No.J22X04180) Jun-23

Name Function S nature
Calibrated by: Yu Zongying SAR Test Engineer
Reviewed by: Lin Hao SAR Test Engineer Tﬁﬁ?%

Approved by: Qi Dianyuan SAR Project Leader __,.%94;\\_/

Issued: October 19, 2022
This calibration certificate shall not be reproduced except in full without written | of the laborato .

Certificate No: Z22-60472 Page 1 of 3
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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.

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

Certificate No: Z22-60472 Page 2 of 3
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DC Voltage Measurement
AJD - Converter Resolution nominal

High Range: 1LSB = 6.1V, fuli range = -100...+300 mV
Low Range: 1LSB = 681nV, full range = 1 +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 404.147 + 0.15% (k=2) | 404.421 £ 0.15% (k=2) | 403.891 £ 0.15% (k=2)
Low Range 3.98791 £ 0.7% (k=2) | 3.95134 +0.7% (k=2) | 3.96641+0.7% (k=2)
Connector Angle
Connector Angle to be used in DASY system 175.5°+1°

Cettificate No: Z22-60472 Page 3 of 3



Calibration of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
he Swiss Accred
Multilateral Agreem

SGS -

‘on S
or the recogniti

Client

Object

QA CAL-06.v30

Calibration procedure s)

Wi
p—

ce is one of the signatories to the EA
libratio certificates

DAE4 - SD 000 D04 BO - SN: 1740

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate

Calibration procedure for the data acquisition electronics (DAE)

Calibration date:

August 03, 2022

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 conducled in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration}

Primary Standa
Keithley Multimeter Type 2001 SN: 0810278
Standards D #

Auto DAE Calibration Unit
Calibrator Box V2.1

SE UWS 053 AA 1001
SE UMS 006 AA 1002

Name

Calibrated by: Dominique Steffen

Approved by: Sven Kihn

This calibration

N
31-Aug-21 (No:31368)

CheckDate h

24-Jan-22 {in house check)
24-Jan-22 {in house check}

Function

Scheduled Calibration
Aug-22

Scheduled

In house check: Jan-23
In house check: Jan-23

Signature

Laboratory Technician

Technical Manager

icate shail not be reproduced excepi in full without written approval

W s

Issued: August 3, 2022

Certificate No: DAE4-1740_Aug22

Page 10of 5



S Schweizerischer  librierdienst
c Service suisse d'étalonnage
S

Labo ryof vy,
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Servizio svizzero di taratura
Swiss Calibration Service

ul

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS
The Swiss Accreditation Service 1s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

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

| ara
DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison wit a calibrated instrument traceable to national standards. The figure given
corresponds to the  scale range of the voltmeter in the  speciive range.

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

¢ The following parameters as documented in the Appendix contain technical information as a
result from the performance est and requ re no uncertainty.

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

Common 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 hot subject to an
input voltage.

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

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

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

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

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

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

Certificate No: DAE4-1740_Aug22 Page2of 5




DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: iLSB = 8.1V, full range =  -100...4300 mV
Low Range: 1LSB = 81nV , fullrange= -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 403.830 + 0.02% (k=2) | 403.899 + 0.02% (k=2) | 403.896 + 0.02% (k=2)
Low Range 3.96644 + 1.50% (k=2) | 3.96821 + 1.50% (k=2) | 3.99389 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system 33.0°+1°

Cenificate No: DAE4-1740_Aug22 Page 30of5



Ap ndix (Additional assessments tside the scope fSCS
1. DCV

Reading {LVv) Error {%)
annei X + Input 199995.78 0.47 0.00
Channel X + 20004.94 2.82 0.01
Channel X - -20000.00 1.69 -0.01
Y + 199994.22 -1.02 -0.00
Y + 20002.90 0.74 0.00
Channel Y - -20002 12 -0.43 0.00
C z + 199994.82 -0.08 -0.00
Channel Z + Input 20000.82 -1.28 -0.01
C annel Z - -20000.37 1.49 -0.01
Low Range Reading {uLV) Difference (uV) o (%)
C nnelX + Input 2000.78 -0.36 -0.02
Channel X + Input 201.11 -0.35 017
Channel X - Input -198.39 -0.10 0.05
Cha el + Input 2001.15 0.03 0.00
iy + 200.91 -0.61 -0.30
Y -Inp -199.03 -0.69 0.35
+ ut 2000.95 0.00 0.00
Channe +Inp 200.37 -0.98 -0.49
4 - Input -199.77 -1.21 0.61
2. mmonm s ivity
DASY measurement rs: Auto Zero Time: 3 sec; Measurin time: 3 sec
Common mode High Low Range
Voltage (mV) Reading (uV) Average Re ing (uV)
X 200 28.71 27.18
- 200 -27.65 -29.53
Channel Y 200 6.91 6.69
- 200 -8.11 -8.38
Channel 200 -4.96 -4.57
- 200 2.23 2.46
n
Zero Time: 3 Measu time: 3 sec
Inp Voltage (mV)  Channel X (1V) Channel Y (uV) Channel Z (uV)
C annel X 200 - 0.38 -1.82
Channe! Y 200 4.46 - 1.11
Chan el Z 200 8.30 1.91 -

Certificate No: DAE4-1740_Aug22 Page 4 of 5



4. AD-Conv with in
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 se¢
High Range (LSB) Low Range (LSB)
Channel 16018 15352
Channel Y 16068 15646
Channel 2 16458 14426
5. nput
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10ME2
Average (uV) min. Offset (uV) | max. Offset (uLV) Std. IZ():\\;;atlon
Ch el X -0.96 -1.60 -0.12 0.28
Cha 1Y 0.14 -0.67 0.81 0.30
Channel Z -0.44 -1.66 0.46 0.35
6. Offset re
Norninal Input circuitry offset current on all channels: <25fA
7. In Resistance al values for informatio
(kOhm) {M
Channe X 200 200
Channel Y 200 200
z 200 200
8 m Vo values for informati
Typical values Alarm Level (VDC)
Supply (+ Vce) +7.9
Supply (- Vec) -7.6
9. Consum n ical values for informat
Typical values Switched off {mA) Stand by Transmitting {mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vcc) ~0.01 -B -9

Certiticaie No: DAE4-1740_Aug22

Page 50f5
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Client SGS Certificate No: Z222-60483

CALIBRATION CERTIFICATE

Object EX3DV4 - SN : 7620

Calibration Procedure(s) FE-Z11-004-02

Calibration Procedures for Dosimetric E-field Probes

Calibration date: November 20, 2022

This calibration Certificate documents the traceability fo 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 NRP2 101819 14-Jun-22(CTTL, No.J22X04181) Jun-23
Power sensor NRP-Z91 101547 14-dun-22(CTTL, No J22X04181) Jun-23
Power sensor NRP-Z91 101548 14-Jun-22(CTTL, No.J22X04181) Jun-23
Reference 10dBAttenuator | 18N50W-10dB 20-Jan-21(CTTL, No.J21X00486) Jan-23
Reference 20dBAttenuator | 18N5S0W-20dB 20-Jan-21(CTTL, No.J21X00485) Jan-23
Reference Probe EX3DV4 | SN 3846 20-May-22(SPEAG, No.EX3-3846_May22) May-23
DAE4 SN 771 20-Jan-22(SPEAG, No.DAE4-771_Jan22) Jan-23
Secondary Standards ID # Cal Date(Calibrated by, Certificate No.} Scheduled Calibration
SignalGenerator MG3700A 6201052605 14-Jun-22(CTTL, No J22X04182) Jun-23
Network Analyzer EB5071C  MY46110673  14-Jan-22(CTTL, No.J22X00406) Jan-23

Name Function Signature

Calibrated by: Yu Zongying SAR Test Engineer éﬂ@( ; ?

Reviewed by: Lin Hao SAR Test Engineer ﬁ'ﬁf ,

Approved by: Qi Dianyuan SAR Project Leader 24 -

Issued: December 2022

This calibration certificate shall notbe  roduced e in full without written roval of the labora

Certificate No: Z22-60483 Page 1 of 9
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Glossary:
TSL tissue simulating liquid
NORMx,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
AB,CD modulation dependent linearization parameters

Polarization @ @ rotation around probe axis

Polarization 6 0 rotation around an axis that is in the plane normal to probe axis (at measurement center), i

6=0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

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

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

¢) 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,z: Assessed for E-field polarization 6=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).

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

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

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

e Axyz Bxyz CxyzVRxyz:A,B,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.

o ConvF and Boundary Effect Parameters: 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 >800MHz. 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.

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

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

Certificate No:Z22-60483 Page 2 of 9



®  In Collaboration with

s p e a g

LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117
E-mail: emf@caict.ac.cn hetp:/fwww.caict.ac.cn

DASY/EASY - Parameters of Probe: EX3DV4 — SN:7620

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc (k=2)
Norm(pV/(Vim)?)A 0.69 0.66 0.57 +10 0%
D 111.9 116.3 110.2

Modulation Calibration Parameters

uID Communication A B c D VR Unc®
System Name dB dBVpVvV dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 218.4 | +2.9%
Y 0.0 0.0 1.0 215.0
z 0.0 0.0 1.0 192.3

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).
B Numerical linearization parameter: uncertainty not required.

E Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7620

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz]°

750

835
1750
1900
2000
2300
2450
2600

Relative

41.9
41.5
40.1
40.0
40.0
39.5
39.2
39.0

Conductivity
F

0.89 11.13 13
0.90 10.73 10.73
1.37 8.91 91

1.40 8.65 8.65
1.40 8.62 8.62
167 8.46 8.46
1.80 8.20 8.20
1.96 8.00 8.00

11.13
10.73
891
8.65
8.62
8.46
820
8.00

ConvFX ConvFY ConvFZ Alpha®

0.13
0.11
0.20
0.20
0.19
0.44
0.45
0.40

Depth®

1.38
1.67
1.12
1.08
1.20
0.73
0.73
0.81

Unct.

+12.1%
+12.1%
+12.1%
+12.1%
£121%
+12.1%
+12.1%
+12.1%

¢ Frequency validity above 300 MHz of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
#50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,

150 and 220 MHz respectively. 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% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

G Alpha/Depth are determined during calibration. SPEAG w rrants 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 3-6 GHz at any distance larger than half the probe tip diameter from the bounda

Certificate No:Z22-60483
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

1.5
1.4
1.3
1.2

1.0 e R i) 5PN WS -
0.9
0.8

0.7

Frequency response(nor malized)

0.6

0.5

0 500 1000 1500 2000 2500 3000
flMHz]

* TEM *R22

Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22

180°

-- Tot = X - Y -~ Z =-Tot = X - Y - Z
1.0 T T T f I T
| f T 1 i T I
.5
= =T* = -y
= =iz - [ - - T2 z S
= o0.0}% 3. TS ‘,-3;1«. IR s S5 =g Lol (St
= - i = S S s S P
f ) "
-g.5
-1.0 —ess
-150 -100 -S540 (8] 50 100 150
Raoll[ <]
- 100MH=2 * SO00MH= = 1800MHz=z = 2500MH=

Uncertainty of Axial Isotropy Assessment: +1.2% (k=2)
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Dynamic Range f(SARnhead)
(TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment: £0.9% (k=2)

Certificate N0:Z22-60483 Page 7 of 9



= ® | Collaboration with
&777 s p
N

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2117

E-mail: emf{@caict.ac.cn hitp:/fwww.caict.ac.cn

Conversion Factor Assessment

f=750 MHz,WGLS R9(H_convF)

3.0,
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f=1750 MHz,WGLS R22(H_convF)

50,

[ ]
(=4
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SAR[WG/KG |/w
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w
o

"
bad
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Deviation from Isotropy in Liquid

100

150
200

X4y, 250
s 300 g

350

-10 -0.80 -0.60 -0.40 -020 00 0.20 040 0.60 080 1.0

Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7620

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 129.4
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 9mm
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 1mm
Recommended Measurement Distance from Surface 1.4mm
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Glossary

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

CF crest factor {1/duty_cycle} of the RF signal

A,B,CD modulation dependent linearization parameters

Polarization ¢ « rotation around probe axis

Polarization 9 # rotation around an axis that is in the plane normal to probe axis (at measurement center), i.e., 2=01s

normal to probe axis

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

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure

To Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices — Part 1528: Human
Models, instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)”, October 2020.

b} KDB 865664, “SAR Measurement Fequirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

NORMzx,y,z: Assessed for E-field polarization 9 =0 (f < 800MHz in TEM-cell; f > 1800MHz: R22 waveguide). NORMx,y,z
are only intermediate values, i.e., the uncertainties of NORMXx,y,z does not affect the E2-field uncertainty inside TSL (see
below ConvF).

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

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW signal. DCP
does not depend on frequency nor media.

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

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

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperature Transfer Standard for

f = 800MHz) and inside waveguide using analytical field distributions based an power measurements for f > 800MHz. The
same setups are used for assessment of the parameters applied for boundary compensation (alpha, depth) of which typical
uncertainty values are given. These parameters are used in DASY4 software to improve probe accuracy close to the
boundary. The sensitivity in TSL corresponds to 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 +100 MHz.

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

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

Connector Angle: The angle is assessed using the information gained by determining the NORMXx (no uncertainty required).
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EX3DV4 - SN:7735

August 09, 2022

Pa of robe: EX3 4- :7735
Basic Calibration Parameters
r | Sensor X Sensor Y Sensor Z Unc (k=2)
[_ Norm (uVv/i(v/m)2) A 0.49 0.46 0.49 +10.1%
DCP (mv) B 104.4 105.6 106.9 +4.7%
Calibration Results for Modulation Response
"UID " Communication System T T A B C " D " VR " Max ' L
B dB dB mvV  dev. UncF
k=2
0 cw 0.00 1.00 0.00
1.00 172.5
rm  QHz, 10%) £2.6% +9.6%
Z 147
rm z, X 0.82 6
Y 082 60.00
0.81 60.00 0 )
10354 Pulse z, 00 74.00 7 0 398 95
1890 1057 95.0
.00 85.0
uise Waveform (200Hz, 42 222 1200 z14% +9.6%
120.0
120.0
Waveform, 1 MHz 1.00 150.0 +3.9% =9.6%
; X 1.39 +9.6%
Y .
Z 1.3 66.
10396 - . X 1.7 65.30 16 +
Y 171 64.94
1.72 65.30 16
10399 64- , 2.85 66.47 15.26 +
2.85 66.58 1
66.58  15.26
10414  WLAN , 4.02 66.76 575 0.00 1
Z

Note: For details on UID parameters see Appendix

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-fisld uncertainty inside TSL (see Pages 5 and 6).

B |inearization parameter uncertainty for maximum specified field strength.

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

Certificate No: EX-7735_Aug22
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EX3DV4 - SN:7735

Parameters of Probe: EX3DV4 - SN:7735

Sensor Model Parameters

August 09, 2022

C1 Cc2 [ 4 T T2 T3 T4 T5 T6
iF fF y-1 msV 2 msV1 ms V-2 y-1
X 10.5 77.10 34.67 3.63 0.00 4.93 0.52 0.00 1.00
y 9.7 70.60 33.76 413 0.00 4.90 0.61 0.00 1.00
z 8.6 62.92 34.19 3.28 0.00 494 0.53 0.00 1.00 |
Other Probe Parameters
Sensor Arrangement Triangutar
Connector Angle 146.8°
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe QOverall Length 337 mm
Probe Body Diameter 10mm
Tip Length Smm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point T mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm

Note: Measurement distance from surface can be increased to 3—4 mm for an Area Scan job.
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EX3DV4 SN:7735 August 09, 2022

Cal bration Parame Dete ed in Head Tissue Simulating Media

f MH2C |  Relative | Conductivity™ | ConvF X | ConvFY | ConvFZ | Alpha® | Depth® | Unc
Permittivity® (S/m) 1 (mm) | (k=2)
0 | 419 0.89 10.21 10.21 1021 | 058 0.81 | +12.0%
835 | 415 0.90 9.95 9.95 995 | 052 080 | 120% |
1750 40.1 1.87 901 | 901 9.0 028 | 086 | 12.0%
1900 40.0 1.40 8.61 8.61 8.61 0.30 086  +12.0%
2100 39.8 1.49 8.57 8 57 8.57 0.30 0.86 +12.0%
2300 39.5 1.67 8.47 8.47 8.47 0.31 0.90  £12.0%
2450 39.2 1.80 8.20 8.20 8.20 0.28 0.0  +12.0%
2600 390 1.96 7.82 7.82 7.82 0.37 0.90  +12.0%
3300 38.2 2.71 6.80 6.80 6.80 0.30 135  +13.1%
3500 37.9 2.91 6.77 6.77 6.77 0.30 135 +13.4%
3700 37.7 3.12 6.60 6.60 6.60 0.30 135 +13.1%
3900 375 3.32 6.20 6.20 6.20 0.40 160 =13.1%
4100 37.2 353 6.14 6.14 6.14 0.40 160 £13.1%
4200 37.1 3.63 6.03 6.03 6.03 0.40 170 +13.1%
4400 36.9 3.84 5.97 5.97 5.97 0.40 170 +13.1%
4600 36.7 4.04 5.95 5.95 5.95 0.40 180 +13.1%
4800 36.4 4.25 5.85 5.85 5.85 0.40 180 +131%
4950 36.3 4.40 5.70 5.70 5.70 0.40 180 =13.1%
5250 35.9 4.71 5.30 5.30 5.30 0.40 180 +13.1%
5600 35.5 5.07 4.75 4.75 4.75 0.40 180 +13.1%
5750 35.4 5.22 4.80 4.80 4.80 0.40 180 %13.1%

¢ Frequency validity above 300 MHz of +100MHz only app  for DASY v4.4 and higher {see Page 2), else i is restricted to +50 MHz. The uncertainty is the
RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity below 300 MHz is +10, 25,
40, 50 and 70 MHz for ConvF assessments al 30, 64, 128, 150 and 220 MHz respeciively. Validity of ConvF assessed at 6 MHz is 4~9 MHz, and ConvF
assessed at 13 MHz is 9-19 MHz. Above 5 GHz frequency validity can be extendad 1o =110 MHz.

At frequencies helow 3 GHz, the validity of tissue parameters { and ) can be relaxed 1o +10% if liguid compensation formula is applied to measured SAR
values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and ) is resiricted te £5%. The uncertainty is the RSS of the ConvF uncertainty for
indicated target tissue parameters,

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is aiways less
than +1% for frequencies below 3 GHz and below +2% for frequencies beiwean 3-6 GHz at any distance larger than half the probe tip diameter from the
boundary.
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EX3DV4 - SN:7735 August 09, 2022

of be: EX3DV -

Calibration Parameter Determined in Head Tissue Simul

f(MHzC | Relative | Conductivity” | ConvF X | CorvF Y | ConvFZ | Alpha® | Depth® | ]
Permittivity" (S/m) {mm) (k=2)
6500 34.5 6.07 5.30 5.30 5.30 0.20 250  +18.6%

¢ Frequency validity at 8.5 GHz is —600/+700 MHz, and +700MHz at or above 7 GHz. The uncertainty is the RSS of the GanvF uncertzinty at calibration
frequency and the uncertainty for the indicated frequency band.

F at frequencies 6~10GHz, the validity of iissu2 parameters (z and o) can be relaxed to +10% if tiquid compensaticn formuia 1s applied to measured SAR
values. The uncertainty is the RSS of the CanvF uncertainty for indicated target tissue paramesters.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is always less
than 1% for frequencies below 3 GHz; below +2% for frequencies between 3-8 GHz; and betow +4% for frequencies between 6—10 GHz at any distance
larger than half the probe tip diameter from the boundary.

Certificate No: EX-7735_Aug22 Page 6 of 22
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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: +6.3% (k=2)

Certificate No: EX-7735_Aug22 Page 7 of 22
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Receiving Pattern (¢), §=0°
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Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)
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EX3DV4 - SN:7735 August 09, 2022

Dynamic Range f(SARnead)
(TEM cel, foyas = 1900 MHz)
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Uncertainty of Linearity Assessment: +0.6% {k=2)
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EX3DV4 - SN:7735
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Conversion Factor Assessment

1=1900 MHz, WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error {¢,8), f=900MHz
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Uncertainty of Spherical Isotropy Assessment; +2.6% (k=2)

August 09, 2022
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EX3DV4 - SN:7735

on ameters

August 08, 2022

uID Rev | Cornmunication System Name Group PAR(dB} | UncE k=2 |
o CW Cw 0.00 +47
10010 | CAA | SAR validation {Square, 100ms, 10 ms) Test 10.G0 +9.6
10011 [ CAB | UMTS-FDD (WCDMA) WCDMA 2.1 186 |
| 10012 | CAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps) WLAN 1.87 +9.6
| 10013 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps) WLAN 9.46 +8.6
| 10021 | DAC | GSM-FDD (TDMA, GMBK) GSM 9.39 +9.6
10023 DAG ' . GSM
GPRS-FDD GMSK, 6.56
1002
DAC EDGE-FDD 8PSK, 9.55
1002 0-1-2) &
1002 GSM +
BPS TN +9.6
10030 CAA | 51 , Bluetooth +9.6
. D +
CAA |EEE 5.1 Blueto s Bluetooth 1.16 9.6
. PSK DH1 .
034 CAA IEEE .15 Blustooth { . Bluetooth 4.53 9.5
. to PV4-DQPSK D
10036 CAA  EEE 802.15.1 s Bluetooth 8.01 +9.6
oth 8D D
10038 CAA EEE Bluetooth 4.10
X +9.6
10042 CAB |5-54 R ra 7.78
FDD  MA, FM) 0.00 19.6
1 CAA ,
FSK, Double s 10.79 +9.6
1 CAA - TD-SCDMA
-FDD TN O- 6.52
1 .
802.11b WiFi 24 GH S, 5. 2.83 +9.6
CAB z S WLAN
802.11a/h WiFi  GHz (OFDM, 8.68
B3 z g WLAN
IEEE 802.1 5G . 9.0¢
10 M 18 +
CAD  |EEE 802.11a/h WiFi , WLAN 9.38 +9.
5 Hz 36 +9.6
10068 CAD -1 1 . WLAN 10.24
i 5GHz +9.6
10071 CAB A 1 WLAN 9.83
.1 24GHz sSS +9.6
10073 CAB IEEE 802.11 WLAN 9.94
.. g 2.4 GHz M 24 Mb +2.6
B802.11 WiFi 2. . 10.77 9.8
10076 B | . g
80241 WiFi 11.00 [
1 CAB C X
FDD P 4,77 +9.8
1 DAC G
3.88 +9.6
i , WCDMA
FDD 0-4) 9.55
101 ,
FDMA 100% RB, 20 MHz, 6.42 +2.6
10102 CAB , LTE-FDD
FDMA 10 20 MHz, 9.29 +8.6
10104 CAE , M TDD
-FIOM 20MH - 10.0H +9.6
CAE - , FDD
-FDM AB, 10 6.43 +8.6
10 CAG LTE-FDD
-FDD -FDM 1 B, 6.44 +9.6
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EX3DV4 - SN:7735 August 09, 2022

| _UID [ Rev [ Communication System Name Group | PAR (dB) [ UncE k=2 |
| 10112 | CAG | LTE-FDD (SC-FDMA, 100% HB, 10 Miz, 64-QAM) LTE-FDD | 659 +96 |
| 10113 | CAG | 1TE-FDD (SC-FDMA, 100% RB, 5 MHz, 64-0AM) LTE-FDD | 682 +8.6 :"
"10174 T GAG T IEEE 802.11n *='T Greenfield 13-~ BPSK) WLAN " 810 +9.6
10115 CAG IE , WLAN +9.6
802.11n Greenfield 135 Mbps, 64-QAM) .
10117 GAG IE WLAN 7
Mixed 81 16-QAM)
1 CAD , WLAN 8.13
i RB, 15MHz, 16-Q g +9.6
10141 64- -FDD
-FDD 00% RB, 5.73 +0.6
10143 3 i LTE-FDD +
CAC LTE-FDD A, 100% D 6.65
00% 4 MHz, QPSK) L +
10146 CAC LTE-FDD 1 D +
D 1 1.4 8.72 9.6
10149 LT \ LTE-FDD 6.42
50% +9.6
10151 LTE-T . LTE-TDD 9.28
50% R +8.6
101 CAE LTE-TDD LTE-TDD 10.05
50% R 1 +9.6
10155 CAF LTE-FDD LTE-FDD 6.43
50% R 5MHz, QPSK) 9.6
1 CAE , LTE-FDD
10MHz, 64- 6.82 +9.6
101 CAG , LTE-FDD
50% MHz, QP +9.6
1 LTE-FDD
FDMA 50%  15MHz, ] +9.6
101 CAG \ LTE-FDD
FDD FDMA A8, 1 6.21 +9.6
, LTE-
-FDM 1R QPs - +9.6
CAG LTE- . z, FDD 6.5
-FDM 1 20 MHz, .49 +0.6
10172 - LTE-TDD
LTE-TDD A, 1RB, 9.48
10 - 20z 640 -
CAF LTE-FDD C-FDMA, 1 [} 5.72
OMHz +
10177 GCAE LTE-FDD (SC-F LTE-FDD 5.73
i 5 1 +9.6
1017¢ AA  LTE-FDD( , LTE-FDD .50
1 5 +9.6
101481 LTE-FDD , LTE-FDD 572
1 552 06
DD RB, , 6.50
1 LTE-FDD
LTE-FDD 3 6.51
10186 6 LTE-FDD
LTE-FDD 1 RB, 1.4 573
188 , LTE-FDD
LTE-FDD 1 6.50 +9.6
101 CAE n
E 802.11n bps, 16 8 2 +9.6
101 CAE |EE n .
802.11n BPSK) 8.10 +9.6
97 AAE n s .
802.1 65 Mbps, 8.27 +8.6
19 WLAN
IEEE 802.11n 43. , 8.13 6
21 WLAN
862.11in 15 Mbps, 8.06
WLAN .
IEEE 802.11n 150 M 8.08
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August 09, 2022

UID | Rev | Communication System Name | Group PAR{dB) | UncF k=2 |
10225 | CAD | UMTS-FDD (HSPA+) ' WCDMA 5.97 +9.6
10226 | CAD | LTE-TDD (SC-FDMA, T RB, 14 MHz, 16-QAM) ITE-TDD 9.49 +0.6
10227 | CAD | LTE-TDD {SC-FDMA, 1 RB, 1.4MHz 64-QAM) LTE-TDD 1026 |  +96
10228 | CAD | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK) LTE-TOD 922 | 196

| 10229 | DAC | ITE-TDD (SC-FDMA, 1 AB, 3 MHz, 16-QAM) LTE-TDD 9.48 +9.6
10230 | CAC | LTE-TDD (SC-FDMA, 1 RB, 3MHz, 64-0QAM) LTE TOD 10.25 +9.6
10231 | CAC | LTE-TDD (SC-FOMA, 1 RB, 3 MHz, QPSK) [TE-TDD g.19 +9.6
| 10232 | CAD | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 16-QAM] LTE-TOD 9.48 10.6
10233 [ CAD [ LTE-TDD (SC-FDMA, 1 AB, 5 MHz, 64-QAM) LTE-TOD 10.25 196
10234 | CAD | LTE-TDD (SC-FDMA, 1 RB, 5MHz, QPSK) CTE-TDD 9.21 45,6
10235 | CAD | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 16-GAM) LTE-TDD 106
10236 | CAD | LTE-TDD (SC-FDMA, 1 RB, 10MHz, 64-QAM) | LTE-TDD 10.25 =96 |
10237 | CAD | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, QPSK) | CTE-TDD 9.21 +9.6
10238 | CAB | LTE-TOD (SC-FDMA, 1 BB, 15 MHz, |6-GAM) LTE-TDD 9.48 | 06 |
10239 | CAB [ LTE-TDD (SC-FDMA, 1 RE, 15MHz, 64-OAM) LTE-TDD 10.25 +8.6
10240 | CAB | LTE-TDD (SC-FDMA, 1 AB, 15MHz, QPSK) LTE-TDD 9.21 96 |
10241 [ CAB | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 16-QAM) LTE-TDD 9.82 196
| 1024271 CAD | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 64-QAM) CTE-TDD 0.86 86
| 10243 | GAD | LTE-TDD (SG-FDMA, 50% RB, 1.4 MHz, QPSK) LTE-TDD 9.46 +096
' 10244 | CAD | LTE-TDD (SC-FDMA, 50% RE, 3MHz, 16-QAM) LTE-TDD 10.08 +9.6
| 10245 | CAG | LTE-TDD (SC-FDMA, 50% RB, 3MHz, 64-QAM) LTE-TDD 10.06 +9.6
10248 | CAG | LTE-TDD (S8C-FDMA, 50% RB, 3 MHz, GPSK) TE-TOD 9.30 +9.6
10247 [ CAG | LTE-TDD (SC-FDMA, 50% RB, 5MHz, 16-QAM) LTE-TDD 9.91 +5.6
10248 | CAG | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 54 QAM) LTE-TOD 10.c9 %98
10249 | CAG | LTE-TDD (SC-FDMA, 50% RB, 5MHz, QPSK) LTE-TDD 9.29 +9.6
| 10250 | CAG | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 16-QAM) LTE-TDD 9.81 +9.6
10251 | CAF | LTE-TDD (SG-FDMA, 50% RB, 10 MHz, 64-QAM) LTE-TOD 10.17 +96
10252 | CAF | LTE-TDD (SC-FDMA, 50% B, 10 MHz, QPSK) LTE-TDD 9.24 +0.6
10253 | CAF | LTE-TDD (SC-FDMA, 50% RB. 15 MHz, 16-GAM) LTE-TDD 9.90 +0.6
10254 | CAB | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 64-0AM) [TE-TOD 10.14 +06 |
10255 | CAB | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, QPSK) CTE-TDD 9.20 198
10256 | CAB | LTE-TDD (SC FDMA, 100% RB, 1.4 MHz, 16-QAM) LTE-TDD 9.06 9.6
10257 | CAD | [TE-TDD (SC FDMA, 100% RB, 1.4MHz, 64-QAM) LTE-TDD 10.08 +9.6
10258 | CAD | LTE-TDD (SC FDMA, 100% RB, 1.4MHz GPSK) CTE-TOD 9.37 96
10259 [ CAD | LTE-TDD (SC FDMA, 100% RE, 3 MHz, 16.QAM) LTE-TDD 9.98 196
10260 | CAG | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 64-QAM} LTE-TDD 997 +9.6
10261 | CAG ! LTE-TDD (SC-FDMA, 100% RE, 3MHz, QFSK) LCTE-TDD 9.24 +9.6
10262 | CAG | LTE-TDD (SC-FDMA, 100% AB, 5MHz, 16-QAM] CTE-TOR 9.83 Y
10263 | CAG | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 64-QAM) | LTE-TOD 10.16 +9.6
10264 " GAG ' 'TE-TDD (SC-FDMA, 100% RB, 5 MHz, QFSK LTETDD 9.23 5.6
100%  10BiHz, 15-QAM) - 106
10266 CAF LTE-TD LTE-TDD i
C-F 100 B, 10MHz, 30 +9.6
10 CAF L , L 1
C-F 1 15MHz, 64 0.13 +8.6
1 CAB LTE-TDD £
HSUPA 4.87 +9.6
CAD  UMTS-FDD {HSUPA, S WCDMA 3, +
P +
CAD PHS QPS 11.81
1 PHS
G CDMA2000 Full 000 3.91 9.6
10291 , ate o
CDMAZ000 R Full 006 3.39 6
10293 . C
CDMAZ000 RCH 1/8th Rat 12.49
10297 C QP LTE-FDD
LTE-FDD  FDMA RB, 5.72 +9.6
10289 C LTE-FDD
FDMA, 50% RB, 8.60
103 ., m 10MHz QP PU
IEEE WIMAX (29:18, , 12,57 +9.8
1 5m 10MHz
0304 CAA IEEE 802.1 @ ., ms , 11.86
,10 i0MH 64QAM P
IEEE 802.1 9:18, z, , 14.67 +0.6
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uip Rev

1031
10313  AAD
10315

1031
0352

AAA
10356 AAA

10388

0401

10406

414 AAA

10418

i AAE
104268 AAE

10430

10433 AAC
10435

10448

456

458
10460 AAC
10 AAC
10464

10466

1 AAD

Certificate No: EX-7735_Aug22

Communication System
IEEE 802.16e WiMAX {29:18, 10ms, 10 '

e s PU
IEEE 802.16e WiMAX 10
IEE e . ) ;
100% 15
iDEN 1
IEEE 802.1 (ERP-OFD
z 9
Pulse Hz, 1
m 2,
Pulse Hz, 40%)
rm z
Pulse Waveform z
1 MHz
100 kHz
802.11ac WiFi 89pc dc)
IE
11ac WiFi de)
DM
0 1xEV-DO Rev.
CDM
1 1 Hz, QPSK, UL Sub=2,3,
B0Z2.11b WiFi 2. 55, 1 Mbp
- g
802.11a/h WiFi ,
g B 9
IEEE 802.11 Fi2.4GHz (D
n re BPS
IEEE 802.11n HT M
n re
EEE 802.11n 15 Mbps, B
n re
IEEE 802.11 enfield, 150
. 341
.TE-FDD MA, 10 MHz,
E-TM 3.
LTE-FDD z,
odel 64 DP
LTE-TDD ,
E-TM 1 ipping 449%)
LTE-FD
15MHz E-TM
-FDD 20 MHz, E-TM 3.
Cl 44
Validation 1ms)
S-FDD DG-H
MAZ2000 1xEV-DO Rev.
u
D i 1 QPSK,
LT

1 1.4MHz, 84-QA

DD 1RB, 3MHz, 1 ,
UL
DD 5MHz,
UL Su
1RB 64-QAM,
i RB 6-GAM,

Page 14 of 22

2x3

rou PAR (dB)
WiMAX 14.46
WIMAX 14.57
10.51
WLAN 1.71
8.3
10.00
ric 6.99
3.98
Ge
0.97
.0
Generic 5.22
nesnc
Generic B6.27
WLAN
CDMA2000
CDMA2000 5.22
Gen 8.54
WLAN 8.23
8.1
8.
WLAN
WLAN 8.40
8.45
8.41
LTE-FDD
8.38
FDD 8.34
LTE-TOD 7.82
LTE-FDD 7.53
7.48
WCDMA
10.00
N
6.62
0
8.25
2.
LTE-T 8.30
LTE-T .
8.32
7.82
LTE-TDD
LTE-TDD 7.82
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+9.6
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+9.6
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UID | Rev | Communication System Name Group PAR (dB) | UncF k=2
10472 | AAC | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 64-QAM, UL Sub) : L.TE-TDD 8.57 +9.6
10473 | AAA | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, QPSK, UL Sub) LTE-TDD 7.82 +9.6
10474 | AAC | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 16-GAM, UL Sub) LTE-TDD 8.32 +9.6
10475 | AAD | LTE-TDD {SC-FDMA, 1 RB, 15 MHz, 64-QAM, UL Sub) LTE-TDD 8.57 +9.6
10477 | AAC ' LTE-TDD (SC-FOMA, 1 RB, 20 MHz, UL Sub} LTE-TDD 8.32 +2.6

| 10478 | AAC ‘ LTE-TDD {SC-FDMA, 1 RB, 20 MHz, 64-QAM, UL Sub) LTE-TDD 8.57 +9.6
10479 | AAC _l_LTE-TDD (SC-FDIMA, 50% RB, 1.4 MHz, QPSK, UL Sub) LTE-TDD 774 +9.6
10480 | AAA | LTE-TDD (SC FDMA, 50% RB, 1.4 MHz, 16-QAM, UL Sub) | LTE-TDD 818 +3.6
10481 | AAA : LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 64-QAM, UL Suh) | LTE-TDD 8.45 +9.6
10482 [ AAA | LTE-TDD (SC-FDMA, 50% RB, 3MHz, QPSK, UL Sub} LTE-TDD 7.7 +9.6
10483 | AAA | LTE-TDD (SC-FDMA, 50% RB, 3MHz, 168-QAM, Suh) LTE-TDD 8.30 +9.6
| 10484 | AAB | LTE-TDD (SC-FDMA, 50% RB, 3MHz, 64-QAM, UL Sub) CTE-TOD 847 198 |
10485 | AAB | LTE-TDD {(SC FDMA, 50% RB, 5MHz, QPSK, UL Sub) LTE-TDD 7.59 +9.6
10486 | AAB | LTE-TDD (SC-FDMA, 50% REB, 5 MHz, 16-QAM, UL Sub) LLTE TDD 8.38 +8.6 |
10487 | AAC | LTE-TDD (SC-FDM 50% RB, 5 MHz, 84-QAM, UL Sub) LTE-TDD 8.60 +9.6
10488 | AAC | I.TE-TDD (SC-FDMA, 50% RB, 10 MHz, QPSK, UL Sub) LTE-TDD 7.70 96 |
10488 | AAC | LTE-TDD (SC-FDMA, 56% RB, 10 MHz, 16-QAM, UL Suhb) LTE-TDD 8.31 96 |
710480 | AAF LTE-TDD (SC-FDMA, 50% AB, 10 MHz, 64-QAM, UL Sub) LTE-TDD 8.54 +9.6
10491 | AAF | LTE-TDD {SC-FDMA, 50% RB, 156 MHz, QPSK, UL Sub) LTE-TDD 7.74 +9.86
10492 | AAF LTE-TDD (SC-FDMA, 50% RB. 15 MHz. 16-QAM, UL Sub) LTE-TDD B.41 +9.6
10493 AAF L TDD(SC-F . LTE-TDD *
50% RB 20 QPSK, U +9.6
10495 AAF  LTE-TDD ( s LTE-TDD
20 MHz, +9.6
10497 AAE LT TDD{ R LTE-TDD
100% MHz, 1 . 8.40 +8.6
10499 AAC LT TDD
1 RB, 3MHz, 7.67
10501 A z, UL Su E-TDD
MHz, 64- , 8.52
10503 s UL Sub LTE-TDD .
FDMA 100% RB, 5 8.31 +9.6
105 AC . 84-
EDMA RB, 10 7.74 .6
10507 , 16-QAM UL LTE-TDD
-FD 10 RB, 10 ) 8.55 +9.6
10509 , uL LTE-
-FDM 100% RB, 15 2, . 8.49 +9.6
1 AAF - 15 &4Q UL b) -
ITE-TDD -FD A, 100% z, -TDD 4
10513 - MHz 18- AM, UL Sub) - +9.6
L TDD {SC-FDMA, LTE-TDD B.45
2.4GHz 2Mbps, 99p +96
10516 AAE A | +
i2.4GHz 1Mbps, 1.58 +9.6
10518 AAF EE 802.11 1 .99 dc N +
1a/h WiFi 5GHz 8.3g 9.6
802.11a/h 5GHz WLAN
1 AA . 24 . 6
B802.11a/h WiFi s, 8.45 9.6
10523 | WLAN
802.11a/h Wi 8.27 B
10525 IEEE ac 1 z, WLAN
802.11ac WiFE i 1,9 8.42
10527 AAF EEE ac
ac WiFi MHz MCS3, 99pcd 8.36
10529 IEEE ac ,
11ac WiFi MHz 98pc 8.43 B
10532 AAF |EEE 80 ac . . WLAN
802.11ac WiFi MCS8, 8.38 +9.6
10534 AAE R WLAN
802.11ac WiFi  0MHz, MCSH, 8.4 B
AAF 99 dc WLAN
802.11ac WiFi M , 8.44
10538 IE . WLAN
802 11ac WiFi MCS&g, 98 8.39
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UID  Rev
10542
10544 c
10546
10548
1 551 AAC

10553
10554 AAC

10556 AAC
10558
10561
10563
10565 AAC
10567 AAC
AAC
10571

10

10577

AAD
10582 AAD

10584 AAD

88 AAA
AAA

AAA

10595
597
599

10607

10603

1
10606 AAC

0608 AAC

Communicati
J1tac WiFi MH
.oac
IEEE 802.11ac WiFi
I . ac i
8 11ac WiFi MH
IEEE . ac 1

11ac Wik 80MH

IEEE . ac 1
802.11ac WiFi
ac
EEE 80211  WiFi (80M
ac a0
|IEEE 802.11ac

Z, PG

9g9p
Z,
z, MCS6, 29p
z,

MCS cdc)
po

ac 160 MHz, MCS1, 99pc dc)

IEE ac
IEEE 802.11ac Wi B0
ac
80 1t1ac WiFi 180 MCS8,
IEE ac
2.11ac WiFi 60MH 99p
IEEE z,
802.1 24 ,
IE z 12 9
802.1 2.4 GHz S,
IE 24 d
8021 WIiFi2.4GHz (DS 5,
48 M
802.11 WiFi GHz {DS
. 1
IEEE 802.11 WiFi2.4G
. 5.5 c dc)
|IEEE A1b WiFi
2.4 GHz -]
IEEE 802.11 2.4GHz
-OFDM 12Mbps, 90pc dc)
IEEE q WiFi
§58-OFDM 90pc
IEEE g WiFi .
2.4 GHz , 48 Mbps,
IEE g ,
FiSGHz FDM, 6Mbps, 80p
E 80
ah WiFi 5GH (OFDM, , pc
802.11a/h WiFi {OFD ., pc
z 36Mb
IEEE 802.11a/h WiFi
IEEE B02.11a/h z
MC de)
IE 11n (HT . .
MCSs2
IEEE 802.1 M, ., pc
. . M a0
|EEE 802.11 R , pc
.n ,
IEEE802.11n T , 20
.n
IEEE 802.11n T Mixed, 40
.n
802.11n Mixed, 40
n MCS
IEEE 802.11n (HT Mixed, z.
n 40MHz MCS c dc)
IEEE n( z,
ac Hz 9
IEEE 802.11  WiFi

Group

WLAN
WLAN

WLAN

WLAN

WLAN

WLAN
WLAN
WLAN

WLA

WLAN

WLAN

WLAN
WLAN
WLAN
WLAN

WLAN

WLAN
WLAN
WILAN

LAN

WLAN

WILAN

PAR {dB)
8.46

8.65
8.55
8.49
8.38

8.42

8.52
8.73
8.69
8.25
8:13
8.37
8:30
1.99

1.98

8.49

8.76

8.70
8.36

8.36

8.79

8.94
8.76

8.82

August 09, 2022

+

o
©
s3]

o
o

H

i+
© ©
@ o

+9.6
+9.6

[
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610 AAC

10613

10620 AAC

10622 AC

10625 AAC

10628

10630

AAC
10635 AAC
10637 AAC
10
10641

10643 AAC

10647 AAC
10652 AAC

106
AC

10658 AAC

108662

10871 AAD
10673 AAD
10675 AAD
10677 AAD
10679  AAD
10681  AAG
10683 AAA

10

unication
ac

Name
Z

|EEE 802.11ac WiFi (20 MHz, MCS3,

ac

Z,

IEEE 802.11ac WiFi 20M  MCSS,

ac

Z

IEEE 802.11ac WiFi 20 MHz, MCS

ac
|IEEE 802.11ac WiFi
ac

Z,

MHz, MCS0, 9

802.11  WIiFi (40MHz, MCS2, 9

ac

g

ac WiFi (40M

ac
IEEE 802.11ac

Hz 9

802.11ac WIiFi (40 MHz, MCS7,

ac
IEEE Fi{4

IEEE 802. 1ac WiFi

MC d

2

Hz, MGS1,

IEEE 802.11ac WiFi (80 MHz, MCS3,

90 dc

IEEE 802.11ac WiFi (80 MHz, M .

IEEE 8021  WiFi (80
IE 1ac WiFi {80

| 1

86 9 dc

H

90

., pe
Hz 9 d

OMHz MCS2 dc)

IEEE 802 |
11ac WiFi

t

. lac WiFi

IEEE 8 I

02.11ac WiFi 160 M

IEEE ac 1

90pec de)

MCS6 dc)

, 80pc dc)

1RB 5MH QPSK,

MA, 10MHz, E-TM

LTE-TDD
rm
Pulse form (20

3.1 Cli

MA, 20 MHz, ., ing

1

i Z,

rm

Pulse z,

En
IEEE
MHz
8021

MHz

EE 802.1 ,
Hz

11ax

EE 802.11ax ,
.oax

[EEE 1 .
ax

IEEE B

. lax
IEEE .oax
802.11ax

MCS1 8

MCS9

MCS1i

MCS1

MCS3

Group
WLAN

WLAN
WLAN
WLAN
WLAN

WLAN

WLAN

WLAN

WLAN

WLAN

WLAN

WLAN
WLAN
WLAN

WLAN

LTE-TDD

LTE-TDD

Test

WLAN

WLAN

WLAN

WLAN

WLAN

WLAN

8.57

8.7C

8.94

8.82

8.81

8.87

8.68
8.82

8.96

8.88

8.81

8.83

8.81

8.79

8.85

9.06

8.89

9.

11.96

7.42
7.21
6.99

2.22
0.97

2.09

8.62

8.33

August 09, 2022
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+ 4+
© 0o
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+
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