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Appendix C

Calibration certificate

1. Dipole
D835V2-SN 4d256
2. DAE

DAE4-SN 1374

3. Probe
EX3DV4-SN 7735




Calibration Laboratory of N2

i SN, S Schweizetischer Kalibrierdienst
Schmid & Partner ila%é C Service suisse d'étalonnage
Engineering AG z //—._—:\\ = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland AN S  swiss Calibration Service

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

Client Certificate No: D835V2-4d256_Apr20
CALIBRATION A

Object D835V2 SN:4d256

Calibration procedure(s) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: April 15, 2020

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measuremeants 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 laboratary facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

1D # Cal e heduled Calibration
Power meter NRP SN: 104778 01-Apr-20 {(No. 217-03100/03101) Apr-21
Power sensor NRP-Z91 SN: 103244 01-Apr-20 (No. 217-03100) Apr-21
Power sensor NRP-Z91 SN: 103245 01-Apr-20 (Na. 217-03101) Apr-21
Reference 20 dB Attenuator SN: BHO394 (20k) 31-Mar-20 (No. 217-03106) Apr-21
Type-N mismatch combination SN: 310982 / 06327 31-Mar-20 (No. 217-03104) Apr-21
Reference Probe EX3DV4 SN: 7349 31-Dec-19 (No. EX3-7349_Dec19) Dec-20
DAE4 SN: 601 27-Dec-18 (No. DAE4-601_Dec19) Dec-20
Secaonda Sianda Check Date in
Power meter E4419B SN: GB39512475 30-Qct-14 (in house check 19) In house check: Oct-20
Power sensor HP 8481A SN: US37292783 07-Cct 15 (in house check Qct-18) In house check: Oct-20
Power sensor HP 8481A SN: MY41092317 07-Oct-15 (in house check Cct-18) In house check: Oct-20
RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oci-18) In house check: Oct-20
Network Analyzer Agilent EB358A  SN: US41080477 31-Mar-14 (in house check Oct In house check: Oct-20
Name Fungtion nature
Calibrated by: Jeton Kastrati Laboratory Technician

Approved by: okovic Technicat Manager m

Issued: April 17, 2020
This calibration ce r in full without written val of the laboratory.
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Calibration Laboratory of N7

_ *\\\._./ " S Schweizerischer Kalibrierdienst
Schmid & Partner ;E\-E—/mf. c Service suisse d'étalonnage
Engineering AG z //_-—_,_\\ = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland s 4ﬂ\§' S  swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHZ”

Additional Documentation:

e)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certificate No: D835V2-4d256_Apr20 Page 2 of 7




Measurement Conditions
DASY m o

as farasnot venon

1.

DASY Version DASY5 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz + 1 MHz
Head TSL parameters

Thefo °  arameters and calculations were  lied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m

Measured Head TSL parameters (22.0x0.2)°C 422 +6 % 0.92 mho/m =6 %

Head TSL temperature change during test <05°C
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 2.41 W/

SAR for nominal Head TSL parameters

normalized to 1W

9.52 Wikg = 17.0 % (k

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

condition

SAR measured

250 mW input power

1.56 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

6.17 W/kg + 16.5 % (k=2)

Certificate No: D835V2-4d256_Apr20
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 495 Q-2.1jQ
Return Loss -33.2dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.385 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: DB35V2-4d256_Apr20 Page 4 of 7



DASY5 Validation Report for Head TSL

Date: 15.04.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d256

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; 6 = 0.92 S/m; g =42.2; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(9.89, 9.89, 9.89) @ 835 MHz; Calibrated: 31.12.2019
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 27.12.2019
+ Phantom: Flat Phantom 4.9 (front); Type: QD O0L P49 AA; Serial: 1001
o DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 62.76 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.63 W/kg

SAR(1 g) = 2.41 W/kg; SAR(10 g) = 1.56 W/kg

Smallest distance from peaks to all points 3 dB below = 17 mm

Ratio of SAR at M2 to SAR at M1 = 66.6%

Maximum value of SAR (measured) = 3.19 W/kg

-10.00

0 dB = 3.19 W/kg = 5.04 dBW/kg

Certificate No: D835V2-4d256_Apr20 Page 5of 7



Impedance Measurement Plot for Head TSL

Channel Sweep Calbration Trace System Window Help

=

Ch1Awg= 20
Ch1- Stare 6352000 kHz — Ziop 1.03300 GHz

an fulm]= aTulninin] (] ~

5.00

0.00

m
0
15.00
an
L
A0

0g
g =
Chi 3000 MHz =~ ——

C*1-Port LCL

Certificate No: DB35V2-4d256_Apr20 Page6of 7



Appendix. Transfer Calibration at Four Validation Locations on SAM Head'

Evaluation Condition
Phantom
SAR result with SAM Head (Top = C0)

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

SAR for nominal Head TSL parameters

SAM Head Phantom

Condition

normalized to 1W

For usage with cSAR3DV2-R/L

9.01 W/kg = 17.5 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

5.93 W/kg = 16.9 % (k=2)

SAR result with SAM Head (Mouth = F90)

SAR averaged over 1 cm® (1 g) of Head TSL
SAR for nominal Head TSL parameters

Condition

normalized to 1W

9.46 Wikg = 17.5 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

6.31 W/kg = 16.9 % (k=2)

SAR result with SAM Head (Neck = H0)

SAR averaged over 1 cm® (1  of Head TSL

SAR for nominal Head TSL parameters

Condition

normalized to 1W

8.99 W/kg =+ 17.5 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

6.03 W/kg = 16.9 % (k=2)

SAR result with SAM Head (Ear = D90)

SAR averaged over 1 cm® (1 g) of Head TSL

SAR for neminal Head TSL parameters

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

: Additional assessments outside the current scope of SCS 0108

Condition

normalized to 1W

condition

normalized to 1W

7.72 Wikg = 17.5 % (k=2}

5.17 +16.9 % (k=2)

Certificate No: D835V2-4d256_Apr20
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In Collaborat with - *aﬁm‘
s p e a g e
CALIBRATION LABORATORY CALIBRATION

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, Chinz CNAS L0570
Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504

E-mail: hinattl.com Http://www.chinattl.cn
ient ; S Certi No: Z21-60452

CALIBRATION CERTIFICATE

Object DAE4 - SN: 1374
Callibration Procedure(s) EF-711-002-01
Calibration Procedure for the Data Acquisition Electronics

(

Calibration date: November 05, 1

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 foliowing
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 15-Jun-21 (CTTL, No.J21X04465) Jun-22
Name Function Signature

Calibrated by: Yu Zongying SAR Test Engineer

Reviewed by: Lin Hao SAR Test Engineer %

Approved by: Qi Dianyuan SAR Project Leader

" November 07, 2021
This calibration certificate shall notbe  roduced in full without written approval of the laboratory.

Certificate No: Z21-60452 Page 1 of 3



L "\ Cojiaboration with
w77/ s p e a g

s>~  CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beijing. 100191, China
Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504

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: Z21-60452 Page 2 of 3
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In Collsboraton with
s p e ag
CALIBRATION LABORATORY

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

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

DC Voltage Measurement

A/D - Converter Resolution nominal

High Range:
Low Range:

1LSB =
1LSB =

6.1uV,
61nV,

full range =

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

-100...+300 mV
full range = -1 iy +3mv
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors

X

Y

Y4

High Range

403.856 + 0.15% (k=2)

403.905 £ 0.15% (k=2)

404.182 + 0.15% (k=2)

Low Range

3.98282 + 0.7% {k=2)

3.96811 + 0.7% (k=2)

3.98981 £ 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

43°£1°

Certificate No: Z21-60452
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Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of cal bration cates

Ch

Certifica e No

TI

S Schweizerischer Kalibrierdienst
vice suisse d’étalo  ge

C

Servizio svizzero di taratura
S Swiss

Service

Accreditation No.: SCS 010

Object

‘ Calibration procedure(s)

Calibration date

EX3DV4 - SN:7735

QA CAL-01.v9, QA CAL-12.v8, QA CAL-14.v6, QA CAL-23.v5,

QA CAL-25.v7

Calibration

ust 09, 2022

re for dosimetric E-field probes

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 D Cal Date {Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 04-Apr-22 (Na. 217-03525/03524) Apr-23
Power sensor NRP-Z91 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23
OCP DAK-3.5 {weighted) SN 1249 20-Oct-21 (OCP-DAK3.5-1249_0ct21) Oct-22
OCP DAK-12 8N. 1016 20-Oct-21 {OCP-DAK12-1016_0ct21) Oct-22
Reference 20 dB Attenuator | SN: CC2552 (20x) 04-Apr-22 (No. 217-03527) Apr-23
DAE4 SN: 660 13-Oct-21 {No. DAE4-660_Oct21) Qct-22
Reference Probe ES3DV2 SN: 3013 27-Dec-21 {No. ES3-3013_Dec21) Dec-22
I"Secondary Standards 1D " Check Date (in house) " Scheduled Gheck
E4419B . n ouse In house
sensor 1 MY41498087 n ousec use
: 06-Apr-16 {in house check use
nerator HP 8648C use Jun-22) In house ch
SN: US41080477 Oct-22
- .
Name Function Si
Calibrated by Klysner Laboratory Technician
Approved by Niels Kuster Quality Manager
L 3
| " August 10,

|-

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

Certificate No: EX-7735_Aug22
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Calibration Laboratory of \\\;Ié,i T S g:?:::;z::i;t:;e;};:a'::::;:-:"st
SChm'd & Partner i]a\“eg'@g; c Servizio svizzero di taratura
Engineering AG e S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland %,-fﬁ;&‘

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

TSL tissue simulating liquid

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).

Certificate No: EX-7735_Aug22 Page 2 of 22



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.

Certificate No: EX-7735_Aug22 Page 4 of 22



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.

Certificate No: EX-7735_Aug22 Page 5 of 22



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.
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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)
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Receiving Pattern (¢), §=0°

=600 MHz, TEM, 0° f=1800MHz, R22, 0~
g0° 90°
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Y
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270°
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0 60 120 180 240 300 360
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~+—100 MHz 600 MHz 1800 MHz ~+— 2500 MHz

Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)
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Dynamic Range f(SARnead)
(TEM cel, foyas = 1900 MHz)

108
»
105 =
_ &
. d
5 10 »
=
2
w
=]
jo 8
£
108
102
1072 1071 100 101 10?
SAR [mW/em3]
+—not compensated compensated
2
1
o
=
5 ° ST
m -
-1 o
L3
L]
1072 1071 100 10" 102
SAR [mW/em?3]
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Uncertainty of Linearity Assessment: +0.6% {k=2)
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0.8|
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Deviation

| | |
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-1 -0.8

SAR [(W/kg)/W]

Conversion Factor Assessment

1=1900 MHz, WGLS R22 (H_convF)
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-+— analytical = measured

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

-06 -04 -02 0 0.2 0.4 0.6

0.8 1
Uncertainty of Spherical Isotropy Assessment; +2.6% (k=2)

August 09, 2022
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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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| _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

August 09, 2022

Une k=2
+9.6
+8.6

+9.6
+8.6
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+9.6
+ B

+9.6
+0.6
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August 09, 2022

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
©
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o
o
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i+
© ©
@ o

+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

i+

+ 4+
© 0o
a o m

+
[{=]
[=2]

+

H M

+9.6

+9.6
+9.6
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Uik | Rev  Communication System Name [ Group [ PAR(dB) [ UncF k=2
__10687 AAE " IEEE 802.11ax (20 MHz, MCS4, 98pc dc) WLAN | 845 +9.6 _;
10688 | AAE | |IEEE 802.11ax {20MHz, MCS5, 99pc dc) WLAN | 8.29 +9.6
10689 | AAD | IEEE 802.11ax (20 MHz, MCS6, 99pc d) WLAN | 855 08 1
10690 | AAE | IEEE 802.11ax (20 MHz, MCS7, 99pc dg) WLAN YT 6
1086 ax WILAN
IEEE 802.11ax {20 MHz, 8.2¢ +3.6
ax 99 dc
10694 AAA |EEE ax (20 , pC +9.6
MCS +9.6
10696 AAA 802.11ax z, WLAN 8.91
z MCS +8.6
10688 AAA |EEE 802.11ax WLAN 8.89
802.11ax MHz MCS4, 90pc dc) 8.82 +9.6
10700  AAA WLAN
IE 11ax (40 MHz, W 8.86
i MHz MCS7 9 0 +9.6
10703 AAA IE  B02.11 R WLAN 8.82
.X Hz MC d +9.6
10705 AAA | . lax WLAN +
. 11 *
10707 AAGC IEEE Alax . WLAN +9.6
.oax 1 +
10708 AAC |EEE 802.11ax c WLAN 8.33 +49.6
. ax MCS3 99 dec
10711 AAC IEEE 802.11 y WLAN 8.39
.oax MCS5 8¢ +8.6
10713 AAC | 11 ., Ppc WLAN
ax M 6
10715 AAC [EE 802.11ax , pc WLAN 45 .
ax M +9.65
10717 AAC |IEEE WLAN 8.48
ax MH 1, 89pc dc) +9.6
10719 AAC ax WLAN
ax 80MH +9.6
10721 AC IEEE 802. Z, 8.76
8021 ax 80 90pc do) 8.55 +9.6
AAC z,
802.11ax 80 MHz 80pc de) B8.80 +2.6
AAC F4
802.11ax MHz MCS7, 90pc dc) 8.72 +9.6
AAC . WLAN
802.11ax MHz, MCSg, 9 8.65 +9.6
10729 )
0 1ax (8 . LAN +8.6
. +9.6
10732 AAG | dax s . WLAN 8.46
ax MCS2 +9.6
A1ax MCSsa 8.25 +9.6
10735 IEEE .oax N
802.11ax M dc) 8.27 +9.6
10737 IEEE 8 ,
Alax MCS7 ) 8.42 9.6
10739 IEEE . WLAN
lax M +9.6
10741 AAC 802.11 WLAN 8.40
ax MCS11 +9.8
10743 AAC , WLAN 8.94
ax MCS1 de) 5 +9.6
10745 AAC 80 , WLAN 8.93
ax MCS3 90 dg) +9.6
10747 IEEE 80 WLAN
ax 60 MC85 dc) 8.93 +9.6
10748 AAC IEEE 8D . WELAN B8.90
a02.11ax 160 M , 80pc dc) 879 +9.6
10751  AAC s
2.11ax 160 M, 90pc 8.81 +9.8
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Communication System

ax MHz MCS1
10754 IEEE 802.11ax ,
1ax MHz MCS 9 ¢
10756 AAC 802.11 s
.oax , 9
10758 AAC IEEE80211ax{16 ,
. oax Hz S
10760 AAC IEEE 802.11ax
ax MHz 99pc dc)
10762 IEEE s y
02.11ax MHz MCS8, 99pc dc)
1 AAC ax :
802.11ax  0MHz, MCS10, 99p
10766 A ax
107 AAC 5GNR(C
1R 10M K, 15
10768 AAC R{ z,
1 MHz 15 kHz)
10771 AAC
1 MHz QP 1 kHz)
10773  AAC NR .
1 50MHz QP 1
10775 AAC 5GNR (CP-O ) Z,
50% 10 , 15 kHz)
10777 AAC NR {CP-C .
50% R 20 15 kHz)
10779 5G NR .
50% R 30MH K. 15
10781 5G NR (CP
50% R S50MH K, 15 kHz)
10783 5GNR Z,
-CFDM 100% RB, 10 MHz, QPSK
10785 AA , ,15 Hz
M 100% RB QPSK, 15
i 7 AAC 5G 15
-OFDM MHz, GPS |
1 AAC . s 15
M RB, 50 MHz,
791 , , 30 kH
5G NR , RB,10MH
10793 R 30
BGNR P-OFDM, 1R
30
10796 AAC (CP-OF z,
40 MHz kHz)
10798 5G NR { z,
1 B0 MHz
1 MHz, QPSK,
AAC 30 kH
CP-O 1 1 MHz, QPS
. .30
509% 15MHz, QPS
AAD . 30
-0 50% QPS
10 i 5G 30
-0 100%%
10818 AAD 5GNR , z
100%
10820 AAD S5GNR
100% RB QPSK,
10822 AAD 5GNR s
100% RB 40 PSK, 30 kHz
10 AAD 5GNR .
-OFDM 100% RB s
16827 AAD . , 30
-OFDIM . 90MHz, GPSK,
Certificate No: E =~ 735_Aug22 Page 19 of 22

WLAN

WLAN

WLAN

WLAN
N

5G NR FR1 TDD

5G NR FR1TDD

5G NR FR1 TDD

5G NR FR1 TDD

5G NR FR1 TDD

5G NR FRT TDD

5G NR FR1 TDD

5G NR FR1

5G NR FR1 TDD

TDD

FR1 TDD

5G NR FR1

SGNRF
1 TDD

5G NR FR1 TDD

5G NR FR1 TDD

RFRi TDD
5G NR TDD
BG NR TDD

5G NR FR1TDD

5G NR FR1 TDD

5G NR FR1 TCD

5G NR FR1 TDD

5GNR TDD

5G NR FR1

PAR

8.94

8.69

8.49

8.53

8.54

8.01

.30
8.42
8.38
8.1

8.40

8.39
8.39
7.892

7.82

7.89

.89

8.37
8.34

8.35
8.34

8.30
8.4
8.38

8.42

August 09, 2022

Un k=2

+9.5
+9.6
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August 09, 2022

[ UID | Rev | Communication System Name Group PAR (dB) | UncE k=2
|_10829 | AAD | 5G NR (CP-OFDM, 100% RB, 100 MHz, QPSK, 30 kHz) 5G NR FR1 7DD 840 | 196
10830 | AAD | 5G NR (CP-OFDM, i RB, 10MHz, QPSK, 60 kHz) | 5G NR FRi TDD 768 [ +96
10831 | AAD | 5G NR (CP-OFDM, 1 RB, 15MHz, QPSK, 60 kiz) | 5G NR FRt TDD 773 | 106
10832 | AAD | 5G NR (CP-OFDM 1 RB, 20MHz, QPSK, 60 kHz) | 5G NR FR1 TDD 7.74 +9.6
10833 | AAD | 5G NR (CP-OFDM, 1 B, 25MHz, QPSK, 60 kHz) 5G NR FR1 TDD 7.70 +8.6
10834 | AAD | 5G NR (CP-OFDM, 7 RE, 30MHz, QPSK, 60 kHz) 5G NR FR1 TDD 775 +9.6
10835 | AAD [ 5G NR (CP-OFDM, 1 BB, 40MHz, QPSK, 60 kHz) 5G NR FR1 TDD 7.70 10.6
10838 | AAE | 5G NR (CP-OFDM, 1 BB, 50 MHz, GPSK, 60 kiz) 5G NR FR1 TDD 7.66 166 |
10837 | AAD | 5G NR (CP-OFDM. 1 RB. 60 MHz. QPSK, 60 kHz) 5G NR FR1 TDD 7.68 19,6
1 D 5GN . B0 5G NR FR1 TDD )
-OFDM 1 RB, 90MHz, GPS | 7.67 X
1 AAD . . 80 kHz 5G NR F .
5G NR M 50% RB, 1 . 1 8.49 6
10844 . 20MHz 60 kHz)
1 AAD BGNR(CP-OF . 80 8.4
10008 10 K, 80 +9.6
10855 AAD NR (G , 7, 5G NR FR1 TDD +9.5
100% R 20 kHz)
10857 AAD NR (G z, 5G NR FR1 7DD +8.6
100% R 30MHz 80 kHz) 8
10859  AAD z, 5G NR FRT TDD 8.34
50MHz
10861 AAD 5GNR 5G NA FH1 TDD 8.40 +9.6
100%  80MHz 60 kHz)
10864 AAE 5G NR (CP-O . 5@ NR FR1 TDD 8.37 £96
100 MH K, 60 kHz)
10866  AAD NR {DFT 5G NR FR1 TDD 5.68 +9.6
100% 1 MHz, QPSK, 30 +9.6
10868 5G 5G NR FR2 TDD 575
50 100% 100 MHz, 6 9.5
10871 5G -5 2, 5GNR  TDD 5.75
-5-0 1 RB, 100MHz, . +9.6
10873  AAD s z, . 120 kH 5G NR FR2
s-OFD  100%REB  MHz, 64QAM, +9.6
10875 AAD 5G NR , . 8GNR  TDD 7.78
-OFDM 100% RB 100 MHz, +9.6
17 AAD b . 1 5G NR FR2 TDD .
NR  -OFDM R8, 10 . 8.41 406
AA . . 120 kHz 5G MR
5G NR 100% RB, , 8.38 6
10881 . QRS 1 5G NR
5G NR -OFDM, 10 z FR2 TDD 5.96 +9.6
150 i kHz)
0884 AAD 5GN  FTs-OF , 5G NR FR2 TDD 6.53 406
1R 50MH 120 kHz) +96
10886 AAD NR (D . z, . 5G NR FR2 TD 6.65
1R 50MHz QP 1 k . 108
100% RB, 50MHz, QP §.35 6
108 z, 120 kH FR2 TDD
100% M1, 8.40 3.6
i08  AAD 5GNR , 0 5G NR FR2 TDD .
CP-0 100 50MHz, 8.41 +8.6
AAD 30 kHz FR1T
DFT-s-0 1 0 MHz, 5.67 +9.6
AAD 5 . 30 kH FR1
1 MHz, 5.68 +9.6
10 5 . 30 5GNR  TDD
i . QPSK, B8 9.6
1090 5G s . 5G NR FR1 TDD
5- 1 5 +9.8
10905 AAD 5G NR , 5G NR FR1 TDD 5.68
s-0 1 . QPSK, +96
1080 AAD B5GNR -5 , 30 5G NR
-5-OFD 50%R 1 QPSK, +9.6
10908 AAD 5GNR 5 z 30 FR1 TDD 5.
FDM MHz, 5.83 196
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" UID T Rev ' Communication  tem Name
1 AAD . % 25MHz 30kH
NR , 50% RB, ,
. o 4 QPSK
5G NR , 50% s 4
109815 QPSK, 30 kHz)
AAD  5GNR .
10947 50%  100MHz QPSK, 30
0918 AAD 5GNR ,
1091 $00%  10MHz 30
5G NR DFT-s-OFDM,
100%  20MHz, QPSK, 30
22 AAD 5GNR .
1 B, 30 MHz,
10924 AAD 5GNR 30 kH
100%
100% 6
5G NR - 1 R z
10 AAD - 15
NR -s-0 1 RB, ,
10 AAD -5 GPSK 15kHz
NR -s-CFD 1 RB, y
1 AAB = QPSK 15 kHz
5G NR M 1RB, ,
10934  AAA -5 , , QPS 15 kHz)
5G NR M, 1 s .
1 936 , QPSK 15k
5G NR M, 50%
A , 15 MHz 7)
5G NR s .
109 2 15 kHz)
AAB 5GNR FT-s-OF z
i 50% 15 kHz)
10043 AAB 5GNR .
10944 15 kHz}
AAB  5G NR
100%  15MHz 15kH
AAB 5G DFT-s-0 .
100% 2 , QPSK, 15
10949  AAB NR (DFT- ,
100% 40MHz, Q
10951 AAB B5GNR - 15 kHz
OFDM TM 3.1, 5
10 AAB , 15
5G NR DL M, TM3 | ,
10955 . 31 15 kHz)
5G NR -OFDM, . \
. 110 30 kH
TM3.1 15 3
10959 AAB 5GNR (G , o
31 5MHz 4 15
10961 AAB 5G (© .,
3. 15 15 kHz
10963 AAB NR DL { \
Tivl 5M
10965 AAB { .
TM3. 15MH M, 30
10867 AAB 5G z, s
T™M3. 100
10972 AAB 5GNR
1 100 PSK, 30 kHz)
10974 AAB 5GNR
79 AAA  ULLA
10881 AAA  ULLA pd

NR FR1 TDD

5G NR FR1 TDD

5G NR FR1 TDD

5G NR TDD

7DD

5G NR FR1 TDD

5G
5G NR TDD

5G NR FR1 TDD

NR FR1 FDD

NR FR1 FDD

NR FR1 FDD

5G NR FR1 FDD

NR FR1 FDD

5G NR FR1 FDD

5G NR FR1FD

5G NR FR1 FDD

5G NR FR1 FDD

5G NR FR1 FDD

5 FRi1 FDD

5G NR FR1

NR FR1 FDD

5G NR FRT FDD

5G NR FR1

5G NR FR1

1TDD

5G NR FR1 TDD

5G NR FR1 TDD

8G NR FR1 7DD

5G NR FR1 TDD

ULLA

ULLA

PAR (dB)

5.85

5.87

.84

5.84

5.95
.84

5.51

5.51

77

5.82

5.83

5.85

5.87
5.94

594

8.25

8.23

8.61
8.33
9.32

8.29

9.565

i15

.28

7.02

1.50

August 09, 2022

Unc k=2
+9.5

+9.6

1+
©w
[=2]

H
w
m

HoH O+ o+
w
[=)]
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August 09, 2022

UiD | Rev | Communication System Name Group PAR {dB} | UncF k=2 ]
10083 | AAA | 5GNRDL (CP-OFDM, TM 3.1, 40 MHz, 64-QAM, 15 kHz) 5G NR FR1 TDD 9.31 ' +9.6
10984 | AAA | 5G NR DL (CP-OFDM, TM 3.1, S0MHz, B4-0AM, 15 kHz) 5G NR FR1 TDD 94z | +9.6
10985 | AAA \ 5G NR DL (CP-OFDM, TM 3.1, 40 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.54 iQ.L
10886 | AAA ‘ 5G NR DL (CP-OFDM, T™ 3.1, 50 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 2.50 +9.6
10987 | AAA | 5G NR DL (GP-OFDM, TM 3.1, 60 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.53 95 |
10988 | AAA . 5G NR DL (CP-OFDM, TM 3.1, 70 MHz, 64-QANM. 30 kHz) 5G NR FR1 TDD 9.38 +9.6
10989 | AAA | 5G NR DL (CP-GFDM, TM 3.1, 80 MHz, 64-QAM, 30 kHz) 5GNRFRTTDD | 933 +9.6
10990 | AAA | 5G NR DL (CP-OFDM, TM 3.1, S0 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD | 9.52 +36 |

= Uncertainty is determined using the max. deviation from linear res

for the square of the field value.

ponse applying rectangular distribution and is expressed
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Dipole D835V2 SN 4d256

Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2020-04-15 -33.2 / 49.5 /
2021-04-14 -34.1 2.711% 50.6 1.1Q
2022-04-13 -34.3 -3.31% 511 1.6Q
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