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ANNOUNCEMENT

® This test report shall not be reproduced in full or partial, without the written approval of UL Japan, Inc.

®  The results in this report apply only to the sample tested. (Laboratory was not involved in sampling.)

® This sample tested is in compliance with the limits of the above regulation.

® The test results in this test report are traceable to the national or international standards.

®  This test report must not be used by the customer to claim product certification, approval, or endorsement by
the A2LA accreditation body.

®  This test report covers SAR technical requirements.

® |t does not cover administrative issues such as Manual or non-SAR test related Requirements.
(if applicable)

® The all test items in this test report are conducted by UL Japan, Inc. Ise EMC Lab.

® The opinions and the interpretations to the result of the description in this report are outside scopes where UL
Japan, Inc. has been accredited.

®  The information provided by the customer for this report is identified in SECTION 1.

® The laboratory is not responsible for information provided by the customer which can impact the validity of the
results.

®  For test report(s) referred in this report, the latest version (including any revisions) is always referred.

REVISION HISTORY
Original Test Report No. 15344394H-G
Revision Test report No. Date Page Revised Contents

- (Original) 15344394H-G September 18, 2024 | -

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Reference: Abbreviations (Including words undescribed in this report)

AAN Asymmetric Artificial Network GPS Global Positioning System

AC Alternating Current Hori. Horizontal

AM Amplitude Modulation ICES Interference-Causing Equipment Standard

AMN Artificial Mains Network 110 Input/Output

Amp, AMP Amplifier IEC International Electrotechnical Commission

ANSI American National Standards Institute IEEE Institute of Electrical and Electronics Engineers

Ant, ANT Antenna IF Intermediate Frequency

AP Access Point ILAC International Laboratory Accreditation Conference

ASK Amplitude Shift Keying ISED g;r?;/gtaion, Science and Economic Development

Atten., ATT Attenuator ISN Impedance Stabilization Network

AV Average 1ISO International Organization for Standardization

BPSK Binary Phase-Shift Keying JAB Japan Accreditation Board

BR Bluetooth Basic Rate LAN Local Area Network

BT Bluetooth LCL Longitudinal Conversion Loss

BT LE Bluetooth Low Energy LIMS Laboratory Information Management System

BW BandWidth LISN Line Impedance Stabilization Network

C.F Correction Factor MRA Mutual Recognition Arrangement

Cal Int Calibration Interval N/A Not Applicable

CAV CISPR AV NIST National Institute of Standards and Technology

CCK Complementary Code Keying NS No signal detect.

CDN Coupling Decoupling Network NSA Normalized Site Attenuation

Ch., CH Channel OBW Occupied BandWidth

CISPR Comite International Special des Perturbations Radioelectriques | OFDM Orthogonal Frequency Division Multiplexing

Corr. Correction PER Packet Error Rate

CPE Customer premise equipment PK Peak

CcwW Continuous Wave Pur long-term flicker severity

DBPSK Differential BPSK POHC(A) | Partial Odd Harmonic Current

DC Direct Current Eg:;' Polarization

DET Detector PR-ASK Phase Reversal ASK

D-factor Distance factor Pst short-term flicker severity

Dmax maximum absolute voltage change during an observation period | QAM Quadrature Amplitude Modulation

DQPSK Differential QPSK QP Quasi-Peak

DSSS Direct Sequence Spread Spectrum QPSK Quadrature Phase Shift Keying

DUT Device Under Test ;er?/l; Root Mean Square

EDR Enhanced Data Rate RBW Resolution BandWidth

e.i.r.p., EIRP | Equivalent Isotropically Radiated Power RE Radio Equipment

EM clamp Electromagnetic clamp REV Reverse

EMC ElectroMagnetic Compatibility RF Radio Frequency

EMI ElectroMagnetic Interference RFID Radio Frequency Identifier

EMS ElectroMagnetic Susceptibility RNSS Radio Navigation Satellite Service

EN European Norm RSS Radio Standards Specifications

e.r.p., ERP Effective Radiated Power Rx Receiving

ETSI European Telecommunications Standards Institute SINAD giastt'grt?;r(]?'gnal * Noise + Distortion) to (Noise +

EU European Union S/N Signal to Noise ratio

EUT Equipment Under Test SA, S/A Spectrum Analyzer

Fac. Factor SG Signal Generator

FCC Federal Communications Commission SVSWR Site-Voltage Standing Wave Ratio

FHSS Frequency Hopping Spread Spectrum THC(A) Total Harmonic Current

FM Frequency Modulation THD(%) Total Harmonic Distortion

Freq. Frequency TR, TR Test Receiver

FSK Frequency Shift Keying Tx Transmitting

Fund Fundamental VBW Video BandWidth

FWD Forward Vert. Vertical

GFSK Gaussian Frequency-Shift Keying WLAN Wireless LAN

GNSS Global Navigation Satellite System xDSL Generic term for all types of DSL technology

(DSL: Digital Subscriber Line)

UL Japan, Inc. Ise EMC Lab.
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Section 1

Customer information

Company Name

Denso Wave Incorporated

Address

1 Yoshiike, Kusagi, Agui-cho, Chita-gun, Aichi 470-2297 Japan

Telephone Number

+81-569-49-5339

Contact Person

Takehiko Koshino

The information provided by the customer is as follows;

- Customer, Description of EUT, Model Number of EUT, FCC ID on the cover and other relevant pages
- Operating/Test Mode(s) (Mode(s)) on all the relevant pages

- SECTION 1: Customer Information

- SECTION 2: Equipment Under Test (EUT) other than the Receipt Date and Test Date

- Appendix Antenna location

Section 2

21

Identification of EUT

Equipment under test (EUT)

Description

2D Code Handy Terminal

Model Number

BHT-1336QWB

Serial Number

4969005110400549 for Output Power measurement
4969005110400560 for SAR measurement

Condition Engineering prototype
(Not for Sale: This sample is equivalent to mass-produced items.)
Modification No Madification by the test lab
Receipt Date June 6, 2024
Test Date August 11, 2024 for Output Power measurement

August 28, 2024 for SAR measurement

2.2 Product description

General Specification

Rating DC3.7V
Operating temperature -20 deg. Cto 50 deg. C
Option battery N/A

Body-worn accessory

Portable case

Radio Specification

This report contains data provided by the customer which can impact the validity of results. UL Japan, Inc. is only

responsible for the validity of results after the integration of the data provided by the customer.
The data provided by the customer is marked “a)” in the table below.

WLAN (IEEE802.11b/11g/11n-20)

Equipment Type Transceiver

Frequency of Operation 2412 MHz to 2462 MHz
Type of Modulation DSSS, OFDM

Antenna Gain? 0.626 dBi

Bluetooth (BR / EDR / Low Energy)

Equipment Type Transceiver
Frequency of Operation 2402 MHz to 2480 MHz
Type of Modulation BR / EDR: GFSK, /4 DQPSK, 8 DPSK

Low Energy: GFSK

Antenna Gain?

0.626 dBi

* WLAN and Bluetooth do not transmit simultaneously.

UL Japan, Inc. Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Variant model(s)

Tested model: BHT-1336QWB has a variant model: BHT-1336QWB-D.

The differences of these models are follows;

BHT-1336QWB
(Tested model)

BHT-1336QWB-D
(Variant model)

Difference

No USB Type-C connector

2.3 Software information

The power value of the EUT was set for testing as follows (setting value might be different from product specification

value).

Software:

Power settings:

QCARCT Ver 3.0.156.0
(Date: 2015.10.19, Storage location: Driven by connected PC)
11b: 15.5 dBm

*This setting of software is the worst case.

Any conditions under the normal use do not exceed the condition of setting.
In addition, end users cannot change the settings of the output power of the product.

2.4 Tune-up tolerance information

If not specified, listed values are maximum average power level.
For WLAN Maximum tune-up tolerance limit is defined by a customer as duty100%.

241 WLAN/BT

Band Mode [dBm] [mW]
11b 17.5 56.23
2.4GHz 11g 13 19.95
11n-20 13 19.95
BR 3.5 2.24
Bluetooth EDR -0.2 0.95
LE 3.5 2.24

2.5 Antena information

Antenna location information is shown in appendix.

2.51

Antenna configuration

The EUT has an antenna transmitting WLAN/BT.

2.5.2 Antenna location

Position [mm]
Front 18.3
Rear 10.8

Rear tilt 6.5
Left 12.4
Right 13.6
Top 4.6

Bottom 152.5

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Section 3 Definitions

This may contain the definitions which are not used in this report.

Specific Absorption Rate (SAR)

The time derivative (rate) of the incremental energy (dW) absorbed by
(dissipated in) an incremental mass (dm) contained in a volume
element (dV) of a given density (p), as shown in the following equation:

SAR = d (dW)_ d (dW)
" dt\dm/) dt\pav

Power density (PD) or Sav

The energy per unit time and unit area crossing a surface of area A
characterized by the normal unit vector n” and averaging time.

1
Sap = ﬁf (E x H) - AdAdT

Absorbed power density (APD)

The APD (absorbed power density) shall be derived from the measured
SAR values using the formulas in the Compliance Assessment of the
Epithelial.

APD 1cm?(W/m?) = 10(kg/m?) x SAR_14(W/kg)
APD 4cm?(W/m?) = 20(kg/m?) XSAR _sq(W/kg)

Reported SAR / PD (IPD or APD)

Measured SAR / PD (IPD or APD) is scaled to the maximum tune-up
tolerance limit and the maximum duty by the following formulas.

Reported SAR,PD = Measured SAR, or PD X scale factor for power
X scaled factor for duty(if needed)
X Compensatefactor(if needed)
Where:

Scaled factor for duty = Duty

measurement uncert.[dB]
10

Compensate factor = 10 -1+4+07

Maximum Tune-up tolerance limit, Tune
up limit or Tune-up limit

Maximum power including tolerance power specified by customer.

Symbol Quantity Unit Dimensions

E Electric field volt per meter V/m

f Frequency hertz Hz

H Magnetic field ampere per meter Alm

A Wavelength meter m

S Local power density watt per square meter W/ m?

PD Spatial-average power density watt per square meter W/ m2(mW / cm?)
SAR Specific Absorption Rate watt per square meter W/ kg

4383-326 Asama-cho,

UL Japan, Inc. Ise EMC Lab.
Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Section 4

4.1 Test specification

Test standard information

XIFCC47CFR 2.1093

RF Exposure Procedures and Equipment Authorization Policies for Portable Devices

[JRSS-102 Issue 6

Radio Frequency (RF) Exposure Compliance of Radiocommunication Apparatus (All
Frequency Bands

[JRSS-102 Issue 5
Amendment 1

)
Radio Frequency (RF) Exposure Compliance of Radiocommunication Apparatus (All
Frequency Bands)

4.2 Published RF exposure KDB procedures and companion procedures

Name of documents

Title

LIKDB 447498 D01(v06)

RF Exposure Procedures and Equipment Authorization Policies for Mobile and
Portable Devices

XIKDB 447498 D04(v01)

Interim General RF Exposure Guidance

CIKDB 447498 D02(v02r01

SAR Measurement Procedures for USB Dongle Transmitters

SAR Evaluation Considerations for Wireless Handsets

3G SAR Measurement Procedures

CIKDB 941225 D05(v02r05

SAR Evaluation Considerations for LTE Devices

(
(
[OKDB 648474 D04(v01r04
(
(
[OKDB 941225 D06(v02r01

)
)
[JKDB 941225 DO1(v03r01)
)
)

SAR Evaluation Procedures for Portable Devices with Wireless Router
Capabilities

CIKDB 941225 D07(v01r02)

SAR Evaluation Procedures for UMPC Mini-Tablet Devices

LOKDB 616217 D04(v01r02)

SAR Evaluation Considerations for Laptop, Notebook, Netbook and Tablet
Computers

XIKDB 865664 D01(v01r04)

SAR Measurement Requirements for 100MHz to 6 GHz

XKDB 248227 D01(v02r02)

SAR Guidance for IEEE 802.11 (Wi-Fi) transmitters

[JSPR-APD lIssue 1

Supplementary Procedure for Assessing Specific Absorption Rate (SAR) and
Absorbed Power Density (APD) Compliance of Portable Devices in the 6 GHz Band
(5925-7125 MHz)

[ORSS-102.SAR.MEAS

Measurement Procedure for Assessing Specific Absorption Rate (SAR) Compliance in
Accordance with RSS-102

4.3 Work Procedures

Name of documents

Title or details

XC/N: Work Instructions-

UL Japan, Inc.’s SAR Measurement Equipment Calibration and Inspection Work

ULID-003598 Procedure
XC/N: Work Instructions- UL Japan, Inc.’s SAR Measurement Work Procedure
ULID-003599

XIEEE Std 1528-2013

IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications
Devices: Measurement Techniques.

OIEC/IEEE 62209-1528
Edition 1.0 2020-10

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 - Human models, instrumentation and procedures
(Frequency range of 4 MHz to 10 GHz)

CJC/N: Work Instructions-
ULID-003619

UL Japan, Inc.’s Power Density Measurement Procedure

OIEC/IEEE 63195-1:2021

Assessment of power density of human exposure to radio frequency fields from
wireless devices in close proximity to the head and body (frequency range of 6
GHz to 300 GHz) - Part 1: Measurement procedure

OIEC/IEEE 63195-2:2021

Assessment of power density of human exposure to radio frequency fields from
wireless devices in close proximity to the head and body (frequency range of 6
GHz to 300 GHz) - Part 2: Computational procedure

4.4 Reference

Schmid & Partner Engineering AG, DASY Manual

TCB workshop slide decks.

UL Japan, Inc. Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Section 5 Limits
General Population / Uncontrolled Environments limit is applied.
5.1 Exposure limit for SAR (FCC)
(A) Limits for Occupational/Controlled Exposure (W/kg)
Spatial Average Spatial Peak Spatial Peak
(averaged over the whole body) |(averaged over any 1g of tissue) |(hands/wrists/feet/ankles averaged over 10g)
0.4 8.0 20.0
(B) Limits for General population/Uncontrolled Exposure (W/kg)
Spatial Average Spatial Peak Spatial Peak
(averaged over the whole body |(averaged over any 1g of tissue) |(hands/wrists/feet/ankles averaged over 10g)
0.08 1.6 4.0

Occupational/Controlled Environments: are defined as locations where there is exposure that may be incurred by
people who are aware of the potential for exposure, (i.e. because of employment or occupation).

General Population/Uncontrolled Environments: are defined as locations where there is the exposure of individuals
who have no knowledge or control of their exposure.

Section 6 Location

UL Japan, Inc. Ise EMC Lab.

Shielded room for SAR testing.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81-596-24-8999

A2LA Certificate Number: 5107.02 / FCC Test Firm Registration Number: 884919
ISED Lab Company Number: 2973C / CAB identifier: JPO002

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Section 7 Test result
7.1 Verdict

Complied
Higest result are next section.

7.2 Stand-alone SAR result

RF Exposure Conditions Highest Reported exposure value

WWAN | 2.4 GHz | 5 GHz | Bluetooth | RFID
(WLAN) | (WLAN)

Standalone Tx | Body N/A N/A N/A N/A N/A
(1-g SAR) Body-worn N/A 0.108 N/A N/A N/A
(W/kg) Hotspot N/A N/A N/A N/A N/A
Standalone Tx | Limbs N/A 1.649 N/A N/A N/A
(10-g SAR) Body-worn N/A N/A N/A N/A N/A
(Wikg) Hotspot N/A N/A N/A N/A N/A

Details are shown in appendix.

Section 8 Uncertainty
Table of uncertainties are listed for ISO/IEC 17025.

8.1 0.3 GHz - 6 GHz range

Uncert. | Prob. | Div. (ci) (ci) Std. Unc. Std.Unc.
Error Description value Dist. 19 10g (19) (10g)
Measurement System Errors
Probe Calibration + 1310 % N 2 1 1 +6.6% +6.55%
Probe Calibration Drift + 1.7 % R \3 1 1 +1.0% +1.0%
Probe Linearity + 47 % R V3 1 1 +2.7% +2.7%
Broadband Signal + 26 % R V3 1 1 +1.5% +1.5%
Probe Isotropy + 76 % R \3 1 1 +4.4% +4.4%
Other Probe “Electronic + 12 % N 1 1 1 +1.2% +1.2%
RF Ambient + 18 % N 1 1 1 +1.8% +1.8%
Probe Positioning + 0.005 mm N 1 0.29 0.29 +0.2% +0.2%
Data Processing + 23 % N 1 1 1 +2.3% +2.3%
Phantom and Device Errors
Conductivity (meas.)PAK + 100 % N 1 0.78 0.71 +7.8% +7.1%
Conductivity (temp.)B® + 100 % R \3 0.78 0.71 +4.5% +4.1%
Phantom Permittivity + 140 % R \3 0.25 0.25 +2.0% +2.0%
Distance DUT - TSL + 20 % N 1 2 2 +4.0% +4.0%
Device Positioning (+/- 0.5mm) + 1.0 % N 1 1 1 +1.0% +1.0%
Device Holder + 36 % N 1 1 1 +3.6% +3.6%
DUT Modulation™ + 24 % R \3 1 1 +1.4% +1.4%
Time-average SAR + 1.7 % R \3 1 1 +1.0% +1.0%
DUT drift + 25 % N 1 1 1 +2.5% +2.5%
Val Antenna Unc."? + 00 % N 1 1 1 +0.0% +0.0%
Unc. Input Power'a! + 00 % N 1 1 1 +0.0% +0.0%
Correction to the SAR results
Deviation to Target [+ 19 % [N [ 1 [ 1] 0.84 +1.9% +1.6%
SAR scaling? [ + 00 % [ R [ 3 | 1 1 £0.0% +0.0%
Combined Std. Uncertainty +14.5% +14.0%
Expanded STD Uncertainty (k=2) +29.1% +28.0%

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Section 9 RF Exposure Conditions
9.1 SAR-based Exemption - FCC section 1.1307

Exception condition as per section 1.1307 (b)(3)(i)(B)

the available maximum time-averaged power or effective radiated power (ERP), whichever is greater, is less than or
equal to the threshold Pw (mW) described in the following formula. This method shall only be used at separation
distances (cm) from 0.5 cm to 40 cm and at frequencies from 0.3 GHz to 6 GHz (inclusive). Pt is given by:

_ (ERPyogm (d/20 cm)* d< 20cm
Pen (mW) = {ERPZOCm 20cm < d < 40cm
Where
! ( 60 ) dfisinGH
x = —log,o| ———= ] and f is in GHz;
ERPyoam-/f
And
(2040 f 03GHz < f < 15GHz
ERPzocm (mW) = {3060 15GHz < f < 6 GHz

d = the separation distance in cm.

In the table below, when the minimum test separation distance is < 5 mm, a distance, 5 mm, is applied to determine
SAR test exclusion’.

As per section 1.1307 (b)(2)
Separation distance is the minimum distance in any direction from any part of a radiating structure and any part of the
body of a nearby person.

Radiating structure is an unshielded RF current-carrying conductor that generates an RF reactive near electric or
magnetic field and/or radiates an RF electromagnetic wave. It is the component of an RF source that transmits,
generates, or reradiates an RF fields, such as an antenna, aperture, coil, or plate.

The 10-g extremity SAR test exemption was considered by applying a factor of 2.5 to the SAR-based exemption
thresholds.

For Limbs
Antenna RAT |_Freq uency Output Power |Separation Distances / Pth / Jadge
[MHz] dBm mwW Rear Rear tilt Left Right top

6.5mm/ 124 mm/ 13.6 mm/ 5mm/
11.26 mW/ 45.89 mW /

Main WLAN 11b 2462 17.5 . i Required Required

Main WLAN 11g 2462 13

Main WLAN 11n 2462 13

Main BT 2480 3.5

1 TCB workshop slide deck October 2021.
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Section 10

RF Exposure Conditions

10.1 Test position

According to the previous considerations, following position is required.

Table Test position

Position Test distance For Body-worn For Limbs
Front 0 mm * [
Rear 0 mm *
Rear tilt 0 mm O
Left 0 mm O
Right 0 mm O
Top 0 mm O
Bottom 0 mm O [

*The EUT has a Body-worn Accessory so front and rear surface is facing to the body as normal use case.

UL Japan, Inc. Ise EMC Lab.
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Section 11 Dielectric Property

11.1 Dielectric Property for SAR

The dielectric parameters were checked prior to assessment using the DAK dielectric probe kit.

+/- 5 % tolerances are required for er and o and below table is the target value of the simulated tissue liquid.

For SAR measurement systems that have implemented the SAR error compensation algorithms documented in IEEE
Std 1528-2013, to automatically compensate the measured SAR results for deviations between the measured and

required tissue dielectric parameters, the tolerance for er and o may be relaxed to + 10%.

The dielectric parameters are linearly interpolated between the closest pair of target frequencies to determine the
applicable dielectric parameters corresponding to the device test frequency.

Tissue dielectric parameters are typically re-measured every three to four days or sooner when marginal liquid
parameters are used at the beginning of a series of measurements.

Measured value is rounded off on the test plot data, so some differences might be observed. Results are listed in
appendix.

Table standard parameters on the KDB 865664 D01

Target Frequency Head Body
(MHz) & o (S/m) & o (S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800 - 2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 240 52.0 2.73
5800 35.3 5.27 48.2 6.00
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Section 12 SAR Measurements

12.1 Measurement configuration for SAR

12.1.1 SAR evaluation procedure

The evaluation was performed with the following procedure:

Step 1: Measurement of the E-field at a fixed location above the ear point or central position of flat phantom
was used as a reference value for assessing the power drop.

Step 2: The SAR distribution at the exposed side of head or body position was measured at a distance of each
device from the inner surface of the shell. The area covered the entire dimension of the antenna of EUT and
the horizontal grid spacing was 15 mm x 15 mm, 12 mm x 12 mm, 10 mm x 10 mm or 8.5 mm x 8.5 mm. Based
on these data, the area of the maximum absorption was determined by spline interpolation.

Step 3: Around this point found in the Step 2 (area scan), a volume of 30 mm x 30 mm x 30 mm or more was
assessed by measuring 7 x 7 x 7 points at least for below 3 GHz, a volume of 28 mm x 28 mm x 34 mm or
more was assessed by measuring 8 x 8 x 8(ratio step method (*1)) points at least for 3 GHz to

5 GHz, a volume of 28 mm x 28 mm x 24 mm or more was assessed by measuring 8 x 8 x 8(ratio step method)
points at least for 5 GHz to 6 GHz and a volume of 22 mm x 22 mm x 22 mm

And for any secondary peaks found in the Step2 which are within 2 dB of maximum peak and not with this
Step3 (Zoom scan) is repeated. On the basis of this data set, the spatial peak SAR value was evaluated under
the following procedure:

(1). The data at the surface were extrapolated, since the center of the dipoles is 1 mm(EX3DV4) away from the
tip of the probe and the distance between the surface and the lowest measuring point is 1.3 mm. The
extrapolation was based on a least square algorithm [4]. A polynomial of the fourth order was calculated
through the points in z-axes.

This polynomial was then used to evaluate the points between the surface and the probe tip.

(2). The maximum interpolated value was searched with a straightforward algorithm. Around this maximum the
SAR values averaged over the spatial volumes (1 g or 10 g) were computed by the 3D-Spline interpolation
algorithm. The 3D-Spline is composed of three one-dimensional splines with the “Not a knot"-condition (in x, y
and z-directions). The volume was integrated with the trapezoidal-algorithm. One thousand points (10 x 10 x
10) were interpolated to calculate the average.

(3). All neighboring volumes were evaluated until no neighboring volume with a higher average value was
found.

*1. Ratio step method parameters used;

The first measurement point: 1.4 mm from the phantom surface, the initial grid separation: 1.4 mm, subsequent
graded grid ratio: 1.4

These parameters comply with the requirement of the KDB 865664 DO01.

Step 4: Re-measurement of the E-field at the same location as in Step 1.

Confirmation after SAR testing

It was checked that the power drift [W] is within +/-5 %.The verification of power drift during the SAR test is that
DASY system calculates the power drift by measuring the e-filed at the same location at beginning and the end
of the scan measurement for each test position.

DASY system calculation Power drift value[dB] =20log(Ea)/(Eb)
Before SAR testing : Eb [V/m]
After SAR testing :Ea [VIm]

Limit of power driftfW] = +/- 5 %
X[dB] = 10log[P] = 10log(1.05/1) = 10log(1.05) -10log(1) = 0.212 dB

from E-filed relations with power.

p=E”2/n

Therefore, The correlation of power and the E-filed
X dB = 10log(P) = 10log(E)"2 = 20log(E)

Therefore,
The calculated power drift of DASY System must be the less than +/- 0.212 dB.
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Table step size.

<3 GHz >3 GHz
Maximum distance from closest measurement point (geometric center of probe sensors) to phantom surface 5 mm+ 1 mm /6-:0"In(2) mm + 0.5 mm
Maximum probe angle from probe axis to phantomsurface normal at the measurement location 30° + 1° 20° + 1°
Maximum area scan spatial resolution: AXarea, AYarea <2 GHz: <15 mm 3—4 GHz:< 12 mm

2 -3 GHz: <12 mm 14— 6 GHz: < 10 mm

6 — 7 GHz: < 8.57 mm

hen the x or y dimension of the test device, in the measurement plane orientation,
iis smaller than the above, the measurement resolution must be < the corresponding x
for y dimension of the test device withat least one measurement point on the test

device.
Maximum zoom scan spatial resolution: AXzoom, AYzaom <2 GHz: <8 mm 3—4 GHz: <5 mm
R -3 GHz: <5 mm’ 4 —6 GHz: <4 mm
6 — 7 GHz: < 3.4 mm
Maximum zoom scan spatial resolution, normal to Juniform grid: Azzeom(n) <5 mm 3— 4 GHz: <4 mm
phantom surface ¥—5 GHz: <3 mm
56— 6 GHz: <2 mm
6— 7 GHz: < 1.6 mm
lgraded grid IAZzoom(1): between 15t two points closestto phantom[< 4 mm 3—4 GHz: <3 mm
surface 4 —5GHz:<2.5mm
5 —6 GHz: <2 mm
6-7GHz:<1.7mm
AZz00m(n>1): between subsequentpoints I< 1.5-AZz00m(n-1) mm
Minimum zoomscan volume WY, Z 30 mm 13 —4 GHz: 2 28 mm
¥ —5GHz: 225 mm
5 — 7 GHz: > 22 mm

Note: & is the penetration depth of a plane-wave at normal incidence to the tissue medium; see IEEE Std1528-2013 for details.

Additional Requirements?
Unless the following criteria are met, zoom-scan measurement shall be successively repeated using smaller
increments, at 2 mm or less from phantom surface
- maximum 1 g SAR < 0.1 W/kg, or
- both of the following are met:
- shortest transverse distances dx and dy between SAR peak location and -3 dB points shall be larger than
Axzoom and Ayzoom, respectively.
- at the SAR peak location, the ratio of SAR values from the first two z-axis points is < 30 %.

2 ESR is equal to source-reconstruction, SR, explained on TCB workshop October 2022.
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Section 13 SAR System check

SAR system verification is required to confirm measurement accuracy, according to the tissue dielectric media,
probe calibration points and other system operating parameters required for measuring the SAR of a test
device.The system verification must be performed for each frequency band and within the valid range of each probe
calibration point required for testing the device. The same SAR probe(s) and tissue-equivalent media combinations
used with each specific SAR system for system verification must be used for device testing. When multiple probe
calibration points are required to cover substantially large transmission bands, independent system verifications are
required for each probe calibration point. A system verification must be performed before each series of SAR
measurements using the same probe calibration point and tissue-equivalent medium. Additional system verification
should be considered according to the conditions of the tissue-equivalent medium and measured tissue dielectric
parameters, typically every three to four days when the liquid parameters are re-measured or sooner when
marginal liquid parameters are used at the beginning of a series of measurements.

The measurements were performed in the flat section of the TWIN SAM or ELI phantom, shell thickness: 2.0 £0.2
mm (bottom plate) filled with Body or Head simulating liquid of the following parameters.

The depth of tissue-equivalent liquid in a phantom must be = 15.0 cm £+ 0.5 cm for SAR measurements

<3 GHz and =2 10.0 cm + 0.5 cm for measurements > 3 GHz.

The DASY system with an E-Field Probe was used for the measurements.

The dipole was mounted on the small tripod so that the dipole feed point was positioned below the center marking of
the flat phantom section and the dipole was oriented parallel to the body axis (the long side of the phantom).

The standard measuring distance was 10 mm (above 1 GHz to 6 GHz) and 15 mm (below 1 GHz) from dipole center
to the simulating liquid surface.

The coarse grid with a grid spacing of 15 mm (below 2 GHz), 12 mm (2 GHz to 4 GHz) and 10 mm (4 GHz to 6 GHz)
was aligned with the dipole.

Around this point found in the coarse grid, a volume of 30 mm x 30 mm x 30 mm or more was assessed by
measuring 7 x 7 x 7 points at least for below 3 GHz, a volume of 28 mm x 28 mm x 34 mm or more was assessed by
measuring 8 x 8 x 8(ratio step method) points at least for 3 GHz to 5 GHz and a volume of 28 mm x 28 mm x 24 mm
or more was assessed by measuring 8 x 8 x 8(ratio step method) points at least for 5 GHz to 6 GHz.

Distance between probe sensors and phantom surface was set to 1.4 mm.

The dipole input power (forward power) was 100 mW, 250 mW or 17 dBm (50.11 mW).

The results are normalized to 1 W input power.

The target(reference) SAR values can be obtained from the calibration certificate of system validation dipoles (Refer
to Appendix). The target SAR values are SAR measured value in the calibration certificate scaled to 1 W.

The scaled SAR value shall not deviate from the targets by more than =10 %. System check results are listed on
appendix.
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Section 14 SAR requirement
14.1 Common

This porcdure covers every condition, so some conditions are not applicable.

When reported SAR value is exceed 1.2 W/kg (if any), device holder perturbation verification is required; however,
since distance between device holder and antenna of EUT is enough, it was not conducted.

The sample calculations are shown in definition.

Next section describes the general RF exposure evaluation requirements and serves as an entry point. If the more
specific RF exposure guidance existed, it takes procced than this.

14.2 Channel Selection Requirement

This test reduction process provides for the use of test data for one specific channel, while referencing to those data
for demonstrating compliance in other required channels for each test position of an exposure condition, within the
operating mode of a frequency band. This is limited specifically to when the reported 1-g or 10-g SAR for the mid-
band or highest output power channel meets any of the following conditions:

1.  SAR = 0.8 W/kg for 1-g, or SAR = 2.0 W/kg for 10-g, when the transmission band span is < 100 MHz
SAR = 0.6 W/kg for 1-g, or SAR < 1.5 W/kg for 10-g, when the transmission band span is between 100 MHz
and 200 MHz

3. SAR 0.4 W/kg for 1-g, or SAR < 1.0 W/kg for 10-g, when the transmission band span is =2 200 MHz

SAR measurement standards such as IEEE Std 1528-2013 requires the middle channel to be tested first. This
generally applies to wireless devices that are designed to operate in technologies with tight tolerances for maximum
output power variations across channels in the band. When the maximum output power variation across the required
test channels is > 2 dB, instead of the middle channel, the highest output power channel must be used.
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Section 15 WLAN SAR requirement
This porcdure covers every condition, so some conditions are not applicable.
15.1 Channel Selection Requirement

According to KDB 248227 D01, the initial test configuration for 2.4 GHz and 5 GHz OFDM transmission modes is
determined by the 802.11 configuration with the highest maximum output power specified for production units,
including tune-up tolerance, in each standalone and aggregated frequency band. SAR for the initial test configuration
is measured using the highest maximum output power channel determined by the default power measurement
procedures. When multiple configurations in a frequency band have the same specified maximum output power, the
initial test configuration is determined according to the following steps applied sequentially.

1.  The largest channel bandwidth configuration is selected among the multiple configurations with the same
specified maximum output power.

2. If multiple configurations have the same specified maximum output power and largest channel bandwidth, the
lowest order modulation among the largest channel bandwidth configurations is selected.

3. If multiple configurations have the same specified maximum output power, largest channel bandwidth and lowest
order modulation, the lowest data rate configuration among these configurations is selected.

4.  When multiple transmission modes (802.11a/g/n/ac) have the same specified maximum output power, largest
channel bandwidth, lowest order modulation and lowest data rate, the lowest order 802.11 mode is selected, i.e.,
802.11a is chosen over 802.11n then 802.11ac or 802.11g is chosen over 802.11n.

After an initial test configuration is determined, if multiple test channels have the same measured maximum output
power, the channel chosen for SAR measurement is determined according to the following. These channel selection
procedures apply to both the initial test configuration and subsequent test configuration(s), with respect to the default
power measurement procedures or additional power measurements required for further SAR test reduction. The
same procedures also apply to subsequent highest output power channel(s) selection.

1. The channel closest to mid-band frequency is selected for SAR measurement.
2. For channels with equal separation from mid-band frequency; for example, high and low channels or two mid-
band channels, the higher frequency (number) channel is selected for SAR measurement.

15.2 802.11b DSSS SAR Test Requirements

SAR is measured for 2.4 GHz 802.11b DSSS using either a fixed test position or, when applicable, the initial test
position procedure. SAR test reduction is determined according to the following:

1. When the reported SAR of the highest measured maximum output power channel (see 3.1) for the exposure
configuration is < 0.8 W/kg, no further SAR testing is required for 802.11b DSSS in that exposure configuration.

2. When the reported SAR is > 0.8 W/kg, SAR is required for that exposure configuration using the next highest
measured output power channel. When any reported SAR is > 1.2 W/kg, SAR is required for the third channel;
i.e., all channels require testing.

15.3 2.4 GHz 802.11g/n OFDM SAR Test Exclusion Requirements

When SAR measurement is required for 2.4 GHz 802.11g/n OFDM configurations, the measurement and test
reduction procedures for OFDM are applied. SAR is not required for the following 2.4 GHz OFDM conditions.

1. When KDB Publication 447498 D04 SAR test exclusion applies to the OFDM configuration.
2. When the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum output
power and the adjusted SAR is < 1.2 W/kg.
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15.4 U-NII1 and U-NII-2A SAR Test Exclusion Requirements

For devices that operate in only one of the U-NII-1 and U-NII-2A bands, the normally required SAR procedures for
OFDM configurations are applied. For devices that operate in both U-NII bands using the same transmitter and
antenna(s), SAR test reduction is determined according to the following, with respect to the highest reported SAR
and maximum output power specified for production units. The procedures are applied independently to each
exposure configuration; for example, head, body, hotspot mode etc.

1. When the same maximum output power is specified for both bands, begin SAR measurement in U-NII-2A band
by applying the OFDM SAR requirements. If the highest reported SAR for a test configuration is < 1.2 W/kg,
SAR is not required for U-NII-1 band for that configuration (802.11 mode and exposure condition); otherwise,
each band is tested independently for SAR.

2. When different maximum output power is specified for the bands, begin SAR measurement in the band with
higher specified maximum output power. The highest reported SAR for the tested configuration is adjusted by
the ratio of lower to higher specified maximum output power for the two bands. When the adjusted SAR is < 1.2
W/kg, SAR is not required for the band with lower maximum output power in that test configuration; otherwise,
each band is tested independently for SAR.

3. The two U-NII bands may be aggregated to support a 160 MHz channel on channel number. Without additional
testing, the maximum output power for this is limited to the lower of the maximum output power certified for the
two bands. When SAR measurement is required for at least one of the bands and the highest reported SAR
adjusted by the ratio of specified maximum output power of aggregated to standalone band is > 1.2 W/kg, SAR
is required for the 160 MHz channel. This procedure does not apply to an aggregated band with maximum
output higher than the standalone band(s); the aggregated band must be tested independently for SAR. SAR is
not required when the 160 MHz channel is operating at a reduced maximum power and also qualifies for SAR
test exclusion.

15.5 SAR Test Requirements for OFDM Configurations

When SAR measurement is required for 802.11 a/g/n/ac OFDM configurations, each standalone and aggregated
frequency band is considered separately for SAR test reduction. When the same transmitter and antenna(s) are used
for U-NII-1 and U-NII-2A bands, additional SAR test reduction applies. When band gap channels between U-NII-2C
band and 5.8 GHz U-NII-3 band are supported and the aggregated band option of previous one is used, the highest
maximum output power transmission mode configuration and maximum output power channel across the bands must
be used to determine SAR test reduction, according to the initial test configuration and subsequent test configuration
requirements. In applying the initial test configuration and subsequent test configuration procedures, the 802.11
transmission configuration with the highest specified maximum output power and the channel within a test
configuration with the highest measured maximum output power should be clearly distinguished to apply the
procedures.

15.6 Repeated measurement

According to KDB 865664 D01.

1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg; steps
2) through 4) do not apply.

2) When the original highest measured SAR is = 0.80 W/kg, repeat that measurement once.

3) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the original
and first repeated measurements is > 1.20 or when the original or repeated measurement is = 1.45 W/kg
(~ 10 % from the 1-g SAR limit).

4) Perform a third repeated measurement only if the original, first or second repeated measurement is

= 1.5 W/kg and the ratio of largest to smallest SAR for the original, first and second repeated
measurements is > 1.20.

Data is shown in appendix of repeat measurement result
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Section 16 Test instrument
16.1 Used instrument list
Power measurement
LIMS ID | Description Manufacturer Model Serial Last Cal Interval
Date
141568 Thermo-Hygrometer CUSTOM. Inc CTH-201 2901 2024/01/10 12
141530 Digital Tester Fluke Corporation FLUKE 26-3 78030621 2024/02/01 12
141903 Spectrum Analyzer Keysight Technologies Inc E4440A MY46186390 2024/01/26 12
141419 Attenuator Weinschel Associates WA56-10 56100305 2024/05/22 12
141809 Power Meter Anritsu Corporation ML2495A 825002 2024/05/22 12
141830 Power sensor Anritsu Corporation MA2411B 738285 2024/05/22 12
197219 Microwave cable Huber+Suhner SF126E/11PC35/11PC | 536999/126E 2024/03/19 12
35/2000MM
SAR
LIMS ID | Description Manufacturer Model Serial Last Cal Interval
Date
141457 Dipole Antenna Schmid & Partner Engineering | D2450V2 713 2022/09/12 24
AG
168521 cDASY6 Module Schmid & Partner Engineering | cDASY6 Module SAR - - -
SAR AG
141483 Data Acquisition Schmid & Partner Engineering | DAE4 1369 2024/05/15 12
Electronics AG
141598 Dosimetric E-Field Schmid & Partner Engineering | EX3DV4 3917 2024/05/21 12
Probe AG
142057 2mm Oval Flat Schmid&Partner Engineering QDOVA001BB 1203 2024/05/31 12
Phantom AG
142489 Device holder Schmid & Partner Engineering | Mounting device for - 2023/11/17 12
AG transmitter
244703 Thermo-Hygrometer A&D AD-5648A 1001 2024/01/25 12
142248 SAR robot Schmid & Partner Engineering | TX60 Lspeag F13/5PP1D1/A/ | 2024/04/30 12
AG 01
141182 Dielectric Schmid & Partner Engineering | DAK - - -
assessment software | AG
173900 Software for Anritsu Corporation Anritsu PowerXpert - - -
MA24106A
141471 Dielectric Schmid & Partner Engineering | DAKS-3.5 0008 2024/04/16 12
nent kit AG
142313 Attenuator Telegrartner JO1156A0011 42294119 - -
176484 Head Simulating Schmid & Partner Engineering HBBL600-10000V6 SL AAH U16 - -
Liquid AG BC
142865 Water, distilled KISHIDA CHEMICAL Co.,Ltd. 020-85566 K70244M - -
141808 Dual Power Meter Keysight Technologies Inc E4419B MY45102060 2024/08/20 12
221492 Power sensor Keysight Technologies Inc E9300H MY62080002 2024/08/20 12
141574 Digital thermometer LKM electronic DTM3000 - 2024/08/24 12
249557 RF Power Source Schmid & Partner Engineering POWERSOURCE1 4357 2024/05/27 12
AG
196430 Microwave Cable Huber+Suhner SF102D/11PC24/11PC 537059/126EA 2024/02/26 12
24/1000mm
251453 Analyzer, Network Rohde & Schwarz ZNL14 200030 2024/07/12 12

*Hyphens for Last Calibration Date and Cal Int (month) are instruments that Calibration is not required (e.g. software),
or instruments checked in advance before use.
The expiration date of the calibration is the end of the expired month.
As for some calibrations performed after the tested dates, those test equipment have been controlled by means of an
unbroken chains of calibrations.
All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or international

standards.
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16.2 Test system

16.2.1 System components
SAR mmW power density
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16.2.2 Data Acquisition Electronics (DAE)

The data acquisition electronics (DAE4 or DAE3) consist of a highly sensitive electrometer-grade preamplifier with
auto-zeroing, a channel and gain-switching multiplexer, a fast 16-bit AD-converter, and a command decoder with a
control logic unit. Transmission to the measurement server is accomplished through an optical downlink for data and
status information, as well as an optical uplink for commands and the clock.

16.2.3 Probes (SAR)

Dosimetric Probes: These probes are specially designed and calibrated for use in liquids with high permittivities. They
should not be used in air, since the spherical isotropy in air is poor (+/- 2 dB). The dosimetric probes are specially
calibrated in various liquids at different frequencies.

16.2.4 Probes (mmWave)

Dimensions and spatial resolutions:
Overall length: 320 mm (tip: 20 mm)
Tip diameter: encapsulation 8 mm (internal sensor <1 mm)
Distance from probe tip to dipole centers: <2 mm
Sensor displacement to probe's calibration point: <0.3 mm
linearity error and isotropy: included by calibration data
dynamic range: <50 — 10'000 V/m with PRE-10 (min <50 — 3000 V/m)

16.2.5 EOC

The electrooptical converter (EOC), which is mounted on the robot arm. An internal data link is used from the EOC to
the robot back panel. From there, a 10-meter cable connects to the measurement server DAE input.

16.2.6 Robot

The DASY uses the high precision industrial robots TX60L from Stuaubli SA (France).
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16.2.7 Simulated Tissues (Liquid)

series of tissue simulating liquids are available for various testing applications. The dielectric parameters of these
liquids are matched to the target tissue parameters over a certain frequency range. A summary of available liquids is
as follows:

Broad-Band Solutions Product Test Frequency (MHz) Main Ingredients
(x10% Tolerance) HBBL4-250V3 4 —250 Water, Tween
HBBL600-10000V6 600 — 10000 Water, Oil

16.2.8 Others

The SAR phantom, mmW phantom, the device holder and other accessories according to the targeted measurement.
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Appendix A Dielectric Property result

Date Tem Humidity Frequency |Permittivity Conductivity Note
Measured Target Delta Measured Target Delta
[deg. C] [RH %] [MHz] € €' [%] o [S/m] o [S/m] [%]
2024/8/28 21 43 2412 39.00 39.27 -0.68 1.78 1.77 0.68
2024/8/28 21 43 2437 38.95 39.22 -0.70 1.80 1.79 0.43
2024/8/28 21 43 2462 38.91 39.18 -0.70 1.81 1.81 0.09
2024/8/28 21 43 2450 38.93 39.20 -0.70 1.81 1.80 0.40 SPC

Appendix B System performance check result

Feed Meas val [Meas val |Normval [Normval |Targetval |Targetval
Freq Temp Humid power [1gSAR 10gSAR |1gSAR 10gSAR  |1gSAR 10gSAR 19 109
Date [MHz] [[deg.C] |[[% RH] [[dBm] |[Wikg] [W/kg] [W/kg] [W/kg] [W/kg] [Wikg] dev dev
2024/8/28| 2450 21.0 43.0 17.0 2.74 1.27 54.67 25.34 52.3 245 4.53% 3.43%
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Appendix C System performance check Plot

SAR1 Exposure Conditions

Frequency [MHz] Conversion Factor TSL Permittivity TSL Conductivity [S/m]
2450.000 7.15 38.93 1.81

Hardware Setup

Phantom TSL, Measured Date Probe, Calibration Date DAE, Calibration Date
ELI V5.0 (20deg probe tilt) - HBBL-600-10000 Charge 2024- EX3DV4 - SN3917, 2024- DAE4 Sn1369, 2024-05-
1203 08-28 05-21 15

Scans Setup - -

Scan Area Scan Zoom Scan

Grid Extents [mm] 40.0 x 80.0 30.0 x 30.0 x 30.0
Grid Steps [mm] 10.0 x 10.0 5.0x5.0x1.5

Sensor Surface [mm] 3.0 1.4

Graded Grid N/A Yes

Grading Ratio N/A 1.5

MAIA Y Y

Surface Detection All points All points

Scan Method Measured Measured
Measurement Results - -

Scan Area Scan Zoom Scan

Date 2024-08-28, 08:50 2024-08-28, 09:00
psSAR1g [W/K(] 2.80 2.74

psSAR10g [W/Kg] 1.31 1.27

psSAR8g [W/Kg] 1.45 1.40

Power Drift [dB] - -0.09

Power Scaling Disabled Disabled

TSL Correction No correction No correction

M2/M1 [%] - 80.7

Dist 3dB Peak [mm] - 9.0

Interpolated SAR [W/kg]
5.57

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Appendix D Power measurement result

Date August 11, 2024
Temperature / Humidity 25 deg. C /45 % RH

11b
Freq. Result
(Burst power average)
[MHz] [dBm] [mW]
2412 15.72 37.33
2437 15.74 37.50
2462 15.60 36.31
Duty
Tx on/(Tx on + Tx off) = 0.986
Tx on/(Tx on + Tx off) * 100 = 98.6 %
Duty factor =10 * log (12.38 /12.21) = 0.06 dB
o Agilent R T
& Mkrz 1238 ms
R;F %& dBm Atten 36 dB 8.82 dB
I.o_a. Tt —_ 2 2 - e — e
18 1 il
B/ ! it
4 s
LgAv T T
HL $2
Center 2,437 888 GHz Span @ Hz
Res BH & MHz _IL'BH 50 MHz Sweep 14.2 ms (8192 prs)
RS T L% e St doe
1a 1y Time 12.21 me B.85 dB
P8 m i

UL Japan, Inc. Ise EMC Lab.
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Appendix E SAR measurement result
For Body-worn Accessor
1 2412.0 98.60% 17.50 15.72
Front 6 2437.0 98.60% 17.50 15.74 0.046 0.070
0 b 11 2462.0 98.60% 17.50 15.60
1 2412.0 98.60% 17.50 15.72
Rear 6 2437.0 98.60% 17.50 15.74 0.071 0.108 WL2-1
11 2462.0 98.60% 17.50 15.60
For Limbs
1 2412.0 98.60% 17.50 15.72
Rear 6 2437.0 98.60% 17.50 15.74 0.111 0.169
11 2462.0 98.60% 17.50 15.60
1 2412.0 98.60% 17.50 15.72
Rear tilt 6 2437.0 98.60% 17.50 15.74 0.194 0.295
11 2462.0 98.60% 17.50 15.60
1 2412.0 98.60% 17.50 15.72
0 Left 11b 6 2437.0 98.60% 17.50 15.74 0.049 0.075
11 2462.0 98.60% 17.50 15.60
1 2412.0 98.60% 17.50 15.72
Right 6 2437.0 98.60% 17.50 15.74 0.085 0.129
11 2462.0 98.60% 17.50 15.60
1 2412.0 98.60% 17.50 15.72 0.904 1.381
Top 6 2437.0 98.60% 17.50 15.74 0.855 1.300
11 2462.0 98.60% 17.50 15.60 1.050 1.649 WL2-2

OFDM was excluded from the following table according to KDB 248227 D01.
SAR is not required for the following 2.4 GHz OFDM conditions according to KDB 248227 D01.
1) When KDB 447498 D04 SAR test exclusion applies to the OFDM configuration.
2) When the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum output
power and the adjusted SAR is < 1.2 W/kg.

For Body-worn Accessory

Maximum tune-up Maximum tune-up [OFDM scaled| Position DSSS OFDM Exclusion |Standalone
tolerance limit tolerance limit factor Reported Estimated | limit [W/kg] [SARrequest
DSSS OFDM SAR value | SAR value
[W/kg] [W/kg]
[dBm] [mW] [dBm] [mW]
17.50 56.23 13.00 19.95 0.355 Rear 0.108 0.038 <1.2 No
For Limbs
Maximum tune-up Maximum tune-up [OFDM scaled| Position DSSS OFDM Exclusion |Standalone
tolerance limit tolerance limit factor Reported Estimated | limit [W/kg] [SARrequest
DSSS OFDM SAR value | SAR value
[Wikg] [Wikg]
[dBm] [mW] [dBm] [mW]
17.50 56.23 13.00 19.95 0.355 Top 1.649 0.585 <3.0 No
Note(s):

1.  OFDM scaled factor = Maximum tune-up tolerance limit of OFDM [mW] / Maximum tune-up tolerance limit of
DSSS [mW]
2. Estimated SAR of OFDM= Reported SAR of DSSS[W/kg] - OFDM scaled factor

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Appendix F Measurement plot
Plot No.WL2-1
SAR1 Exposure Conditions
Position, Test Distance [mm] Frequency [MHz] Conversion Factor [TSL Permittivity [TSL Conductivity [S/m]
Rear, 0.00 2437.000 7.15 38.95 1.80

Hardware Setup

Phantom

[TSL, Measured Date

Probe, Calibration Date

DAE, Calibration Date

ELI V5.0 (20deg probe tilt) - 1203

HBBL-600-10000 Charge: 2024-08-28 EX3DV4 - SN3917, 2024-05-21 DAE4 Sn1369, 2024-05-15

Scans Setup - -

Scan Area Scan Zoom Scan
Grid Extents [mm] 100.0 x 100.0 30.0 x 30.0 x 30.0
Grid Steps [mm] 10.0 x 10.0 5.0x5.0x1.5
Sensor Surface [mm] 3.0 1.4

Graded Grid N/A Yes

Grading Ratio N/A 1.5

MAIA Y Y

Surface Detection All points All points
Scan Method Measured Measured
Measurement Results - -

Scan Area Scan Zoom Scan
Date 2024-08-28, 14:16 2024-08-28, 14:32
psSAR1g [W/Kg] 0.071 0.071
psSAR8g [W/Kg] 0.041 0.042
psSAR10g [W/Kg] 0.038 0.039

Power Drift [dB] 0.02 -0.07

Power Scaling Disabled Disabled

TSL Correction No correction No correction
M2/M1 [%] - 81.7

Dist 3dB Peak [mm] - 17.3

Interpolated SAR [W/kg]
0.131

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Plot No.WL2-2

SAR1 Exposure Conditions

Position, Test Distance [mm]

Frequency [MHz]

Conversion Factor

TSL Permittivity __ [TSL Conductivity [S/m]

EDGE Top, 0.00

2462.000 7.15

38.91 1.81

Hardware Setup

Phantom

[TSL, Measured Date

Probe, Calibration Date DAE, Calibration Date

ELI V5.0 (20deg probe tilt) - 1203

HBBL-600-10000 Charge: 2024-08-28

EX3DV4 - SN3917, 2024-05-21

Scans Setup - -

Scan Area Scan Zoom Scan
Grid Extents [mm] 100.0 x 100.0 30.0 x 30.0 x 30.0
Grid Steps [mm] 10.0 x 10.0 5.0x5.0x1.5
Sensor Surface [mm] 3.0 1.4

Graded Grid N/A Yes

Grading Ratio N/A 1.5

MAIA Y Y

Surface Detection All points All points
Scan Method Measured Measured
Measurement Results - -

Scan Area Scan Zoom Scan
Date 2024-08-28, 16:10 2024-08-28, 16:26
psSAR1g [W/Kg] 2.47 2.50
psSAR8g [W/Kg] 1.22 1.18
psSAR10g [W/Kg] 1.09 1.05

Power Drift [dB] -0.02 -0.00

Power Scaling Disabled Disabled

TSL Correction No correction No correction
M2/M1 [%] - 74.8

Dist 3dB Peak [mm] - 7.3

Interpolated SAR [W/kg]
5.94

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Appendix G Probe calibration record
EX3DV4 — SN:3917
Calibration Laboratory of S Schwelzerischer Kalibri
; Service suisse d'élalannage
SChf“‘d & Partner c Servizlo svizzero di taratura
Engineering AG S Swiss Calibration Service

Zeughaussirasse 43, 8004 Zurich, Switrerland

Accredited by the Swiss Accraditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement tor the recognifion of ealibration cerlificates

Cllent
l Ise, Japan

UL Japan Head Office

Accreditation No.: SGS 0108

Certificate No.

EX-3917_May24

[ CALIBRATION CERTIFICATE

Objeck

Galibration procedura(s)

Calibration date

This calibration certificate decuments the traceahbility to nafional standards, which realize the physical units of measurements (S[).
The measurements and the uncartainties with confidence probability are given on the following pages and are part of the cartificata.

All calibrations have been conducted in the closad laboratory faciiity: environment tlemperature (22+3)°C and hismidity < 70%.

EX3DV4 - SN:3917

S S |

QA CAL-01.v10, QA GAL-12.v10, QA CAL-14.v7, QA CAL-23.v6,

QA CAL-25.v8

Calibration procedure for dosimetric E-field probes

May 21, 2024

Calibration Equipmant used (M&TE critical for calibration)

Callorated by

Approved by

This calibration certificate shall not be reproduced excapt in full withaut written approval of the laboratory.

MName

Joanna Lieshaj

Svan Kihn

Function

Laboratory Technician

Technical Manager

Primary Standards D Cal Dale (Certlicate No.) Scheduled Calibration
“Po =3 SN: 104778 26-Mar-24 (No. 217-04036/04037) Mar-25
~ | SN 103744 | 26-Mar-24 [No. 217-040386) Mar-25
SM. 1248 05-Qgl-23 (OGF-DAK3.5-1248_0cted) Oct-24
| SN:7D16 05-0c1-23 (OCP-DAK12-1016_Oct23) Qct-24
SN: CCZ552 (20x) 26-Mar-24 (No. 217-04048) Mar-25
DAE4 5 23-Fab-24 (No, DAE4-660_Febed) Fab-25
Reference Probe EX3DV4 | SM: 03-Nov-23 (No. EX3-7349_Novza) Nov-24
| Secondary Standards D Check Date (in housa) = Scheduled Check l
Power meter E44198 SM: GB41293874 08-Apr-18 {in house check Jun-22) In house check: Jun-24
Power sensor E4412A SN MY41498087 DE-Apr-18 {in house check Jun-22} In house checlk: Jun-24
Pawer sensor E4412A SN: 000110210 D6-Apr-16 |in nouse chack Jun-22} “In house chack:! Jun-24 |
RF generator HP 86480 SM: 053642001700 g-99 {in house chack Jun-22} In hause chedk: Jun-24
Mework Analyzer E8356A | SM. US41080477 | 31-Mar-14 {in house check Oct-22) In hause check: Oct-24

Slgnature
Qubdr g
ALty

] -7
o e

Issued: May 21, 2024

Certificate No: EX-3317_May24
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Schwelzerischer Kallbrierdlenst

Callbration Laboratory of s ! e
c Service suisse d'étalonnage
S

Schmid & Partner
Engineering AG
Zeughaussirassae 43, 8004 Zurich, Switzerland

Servizio svizzero di taratura
Swiss Calibration Service

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

Glossary

TSL tizssue simulating liquid

NORMs,y,z sensitivity in free space

ConvF sansitivity 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 #l rotalion around an axis that is In the plane normal to probe axis {(at measurement center), e, £=01s

normal to probe axls
Connector Angle  information used in DASY system 1o align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EG/IEEE B2209-1528, "Measurement Procedure For The Assessment Of Specitic Absorption Rate Of Human Exposure
To Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communigation Devices — Part 1528: Human
Modsls, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

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

Methods Applied and Interpretation of Parameters:

NORMx.y.z: Assessed for E-field polarization & = 0 {f = 900MHz in TEM-cell; f > 1800 MHz: R22 waveguide). NORMx,yz
are only Intermediale values, l.e., the uncertainties of NORMx,y,z does not affect the E-field uncertainty ingide TSL (see
below ConvF).

NORM(®Ix, ),z = NORMx, vz * frequency_response (see Frequency Response Chart). This linearization is implemented in
DASY4 softwara versions later than 4.2. The uncertainty of the fraquaney fesponse s included in the stated uncertainty of
ConvF,

DCPx,y.z: DCP are numerical linearizalion 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,yz; Bxyz: Cx pz; Dxyz; VRAxyz: 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 om frequency nor media. VR is the maximum
calibration range expressad in AMS woltage across the diode.

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

£ = 800MHz) and inside wavegulde using analytical field distributions based on power measurements for f > 800MHz. The
same setups are used for assessment of the parameters applisd for boundary compensation (alpha, depth) of which lypleal
uncertainty values are given. These parameters are used In DASY4 software to improwe probe accuracy close to the
Boundary. The sansitivity in TSL corresponds to NORMx, ¥,z ° ConvF whereby the uncertainty corresponds to that given for
ConvE. A frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending the validity from
+50 MHz {o +100 MHz.

Spherical isotropy (3D deviation from fsofropy). 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 tlip {on probe axis).
Mo tolerance required.

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

Certificate No; EX-3917_May24 Page 2 of 22
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EX3004 - SN:3817 May 21, 2024

Parameters of Probe: EX3DV4 - SN:3917

Basic Calibration Parameters

SenserX  :  Sensor ¥ Sensor Z Une (k=2
Norm (uvitvim)) A 053 0.42 0.45 +10.1%
DCP mv} B 1028 | Joas o 104.8 +4.7%

Callbration Results for Modulation Response

(ili ™| Gommunlcation System Name A B [» D VA | Max | Max
B | dB/pv dB | m¥ | dev.  UncE

k=2

[4 CW .00 0.00 100 | 0.0C | 1208 | £1.1% | +4.7%

10352 ; Pulse Wavedorm {200Hz, 10%) 20,00 94 .86 2379 | 10.00 | 60.0 [ £2.5% | £9.6%

10353 | Pulse Waveform {200Hz, 207%) +1.2% | £8.6%

10354 | Pulse Wavaform {200Hz, 40%4) +1.4% : +£9.6%

10355 | Pulss Wavelarm {30iHz, B84

+1.4% § £9.6%

1387 | QPSK Waveform, T MHz 18 | 29E%

10888 | QPSK Wavelform, 10 Mz +1.0% | +9.6%

10396 | 64-QAM Waveform, 100 kHz +0.7% § +9.6%

10388 | 64-0AM Waveform, 40MHz £0.8% [ 19.6%

10414 | WEAN CEDE §4-CAM. 40 Mz £1.0% | 29.6%

'<><N—<><N-<><N~<§><N"<f><N~<|><§N|-<><N<XN-<>€N-(>(
3
=
L=
0
=
T
=i
&
=]
o
o

Note: For detafls on UID parameters see Appendix

The reported uncertainty of measurement is stated as the standard uncerbainty of measurement multiplled by the caverage
tactor k=2, which for a normat distribution corresponds to a coverage probability of approximately 96%.

& The uncerlalnties of form X.¥.Z do not afiect the E2ield uncerlalnly Inelda TS: (zae Fagea 5 and &).
B Lingarization | inky for mex: pecifient fielt sirength.
E | iheetainty Is deteravned uslng the max. d loa from Hhoas resp appEving reck lar dizdribudion and is far tha equara of the fiald value.

Cettificate No: EX-3317_hay24 Page 3 of 22
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EX30V4 - 5M:3817 htay 21, 2024
Parameters of Probe: EX3DV4 - SN:3817
Sensor Model Parameters
c1 c2 © T2 T3 T4 TS TE
F i3 y-t ms\-2 msy~! ms y-? vt
P 50.0 J689.28 44.80 20.50 0.69 .08 .88 0.33 1.01
by 457 33087 | dast E X% 8 % 707
HIES 51.2 HEEEED 3412 17.78 0.78 5.04 1.37 027 1.01
Other Probe Parameters
Sensor Arrangement Trigrgular
Conngilar Angle 67.4°
Machanizal Surface Detection Mode enabled
Opticat Surface Detection Mode digabled
Prohe Overalt Length 337 mm
Probe Body Dlameter i0mm
Tip Length gmm
Tip Diameter 2.5mm
ProbeT:p to Sensor X Calibration Peint 1mm
Probe Tip to Sensar ¥ Galloration Point Tmm
Proloe Tip to Sensor £ Calibration Point 1 mm
Fecommended Measurement Distange from Surface 1.4 mm

Note: Mazzuraman dislanca lfom surlaea can be increaesd o $—4 mm for an Area Scan job,

Certiflcate No: EX-3917 May24
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EX3DV4 - SN:3817 May 21, 2024

Parameters of Probe: EX3DV4 - SN:3917

Calibration Parameter Determined in Head Tissue Simukating Media

f (MHZ)® Relat| Canductivity” | ComvF X | ConvFY | ConwFZ | Alpha®
Permittivity® {S/my) :

13 5540 .75 16.96 16.96 16.96 .00
300 453 .87 11.60 11.60 : 11.660 {.09
7a0 41 8 .84 9.2?. 0 .5.3,?8 ! 9.35 { 039
B35 41 5”“ .80 BT74 982 803 0.3%

1450 £ 5 1.20 778 #.29 2.10 .36
1540 432 1.4t 7.72 8.08 B.05 032
1750 40.1 137 7.61 7.99 783 | o027
1800 4.0 1.40 o .”..?.43 B ?93 781 (.28
2300” N 3‘9.5” ) 1.687 T.20 7.74 T80 0.31
2450 392 1.80 715 7.59 7.46 030
2600 30.0 186 7.02 7.46 734 | o3
3500 978 291 6.35 682 | 667 | 035
3700 377 312 5,2.3. 5.53‘ . f.54 037
3800 375 322 617 £.62 .50 .36
AB00 I 387 4.04 a1 £.36 6.36 0.36
5260 359 471 510 55 534 0.28
B600 355 507 4.46 4.81 4,70.“." 0.37
5800 363 527 43t | ae6 | ae1 037
5850 I? ) 5 32 4,20 4.59 4.63 H 035

© Prugueney vafidity above 300 MHz of L100MHz only applies for DASY vd.4 and higher {see Page 2), gl It i rastrieled b 350 MHz. The uncertairly is the
RES of the Convi at g and the uncartalnty tor the indicated Iraquency nand. Frequancy walidily below 300MHz |s £10, 25,
41, 50 and 7 MHz for ConvF aseassmanta at 30, B4, 128, 50 and 220 MHr respectively, Validity of CorvF assossat a1 6MH: s 48 MHz, srd GonvF
assessa:r at 13 MHz ie #—19MHz. Above 5 GHz frequency valldity can be extended 1o £H10MH:.

£ The probes are caflbrated using lesue slulaling Eouids [TSL) thel deviate far & and « by le2s than =5% from the tasget vaiues (tygically batter than 13%)
and eea valid for TSL with deviations af up 10 £140% if 3AR correctlon is applled.
S Alpha/Deph ara detarmined during calibrafion. SPEAG wartants that the remalning devlation due b e y affact aftar I ion ig ahwvays less
thar £1% for frequencles below 3GHz and balaw +2% lor frequenciaz oetween 3-8 GHz at ary distance larger than hall the prebe i diamater tram the

boundary.

Cortificate No; EX-3917_May24 Page 5 of 22
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EX3DV4 - SN:3917 May 21, 2024
Parameters of Probe: EX3DV4 - SN:3317
Calibration Parameter Determined in Head Tissue Simulating Media
1 {MHZ}E Ralatlve Conductivliy® | ConvF X } GComwFY | ConvFZ | Alpha® | Depth® Une
Permittivity™ {Sim} , {mmj} k=2)
8500 34.5 8.07 521 | B4 [ 534 .20 127 1 £186%

© Froguency vafidity at 6.5GHz s 6000700 Mz, and +700 Mz 2t or above 7GMz. The unoarlainly is the ASS of the GonvF unearlalnly al callbration
fraqeiency and the urcertainty for the ingicated fraguency Sand.

F Tho probos are calitratad ushng flssue slimulating leulds (FSE) thal deviats foe £ and o by Jass than +16% from fhe tampat values (typically batter than 1696}

and ara valid for TSL with daviatione of up fo 110%.

& Alpha/Dapih are detarmined during calibrelion. SPEAS warzanls that the remaining davigtar due to the bowndary stfect after compensation is aiways leas

than +£1% o frequencles below 3 GH2) bolow £2% for frequencies balwaan 3—6GH2! and balow 4% for fraquencies betwasn 6-10GHz at any distanca
larger thar half the probe tip diameter from fhe boundary.

Certificate Mo: EX-3817_May?4
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EX3DV4 - 5N:3917 May 21, 2024

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

1.5

14
13]
12

11

0.9

Frequency response (normalized)

0.8

07

06

0.5
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600
T [MHz]

TEM Rz2

Uncertainty of Frequency Response of E-field: +6,3% (k=2)
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EX3DV4 - SN:=3917 May 21, 2024

Receiving Pattern (¢), 9=0°

=600 MHz, TEM, 0° f=1800 MHz, R22, 0
a0° an°

4 . IJ * - [

180“|| y d : .'_'e:-g.?.. td 0E 04 |.u<| o

315 225" /,4

270" 2707

0.5 ‘
iy
=
o 0 — = — e - =% - e
g
17} |

0.5 ‘

0 G0 120 180 240 300 360
Rall [7]
100 MHz 600 MHz 1800 MHz «— 2500 MHz
Uncertainty of Axial Isotropy Assessment; +0.5% (k=2)
Certificate No: EX-3917_May24 Page 8 of 22
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EX3DV4 - 5N:3917

Dynamic Range f{SARcaq)
(TEM coll, fous = 1900MHz)

May 21, 2024

108

108

104

Input Signal [V]

10°

102

Error [dB]

1072 1071 100 10!
SAR [mW/cm?)
- not compensated compensated
102 10~ 100 10!
SAR [mWicm®]
+ not compensated compensated

Uncertainty of Linearity Assessment: £0.6% (k=2)
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Conversion Factor Assessment

1=1900 MHz, WGLS R22 [H_conwvF)

SAR [[Wikg)W]

0 10 20 30 40
z [mm]

«— analytical -measured

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

1
0.8
0.6
o4
0.2 "
.E ol B0
g -02 =t}
0 -04 40
-0.6 a0
-0.8 h
) A 20
Voo e Y [deg]
20 e
135 qgp . 10
225 s
270 315 S50
X [deg]
4. -Zpa D@l -04 =02 0 062 04 06 08 1
Uneertainty of Spherical |sotropy Assessment: +2 6% (k=2)
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Appendix: Modulation Calibration Parameters

U [ Rew | €0 Syslatm Name B Group PAR (dB} | UneF k=2
[} oW 006 AT
tioin | cAB | SAH Velidaton Square, 100ms, 10 me) 10.00 196
TeOF | GAE | LikTS-FOD (WCDMAY 231 496
E0412 | CAB | IEEE B)2Z.15b WiFi 2.4 TEF +9.E
13 | CAB | [EEE BOZ.17 WiFi 2.4 Gz (D555-0F OM, Shps) 946 196
TiiET | DRG | GEM-FDD TOMA, GMSK) EEE) +9.6
14025 | DAG | GPRS-FOD (TONA, GRISK, TN T} 257 9.6
10024 | DAC | GERS-FDD [TOMA, GMBK, TH 0-3) 656 A8
11025 | DAC | EDGE-FDD [TOMA, BFPEK, TN Gy a8 +9.6
“TiiGEE | BAE | Epae FDD (THhA, BPEK, TN G-1) 958 +9.8
10027 | DAC | GPRS-FDD [TOMA, GMSK, TH 0-1-2) - GEM [ER 198
026 | DAC | GPRS-FDD [TOMA, GMSK, TN 0-12-3} T 3.55
0028 | DAC | EDGEFDID [TOMA, BPSK, TN 0-1-2) 778
T30 | EAR T IEEE Aoz 15,1 Bluetoo . Blustanth 540
5031 | GAR | [EEE B0Z.15.1 Bluatonth (SEEK, D) | Bluetoety 157
({32 | CAA | IEEE 302.15.1 Bluetaoth {GESHK, DHS) R Blurtanth [RT3
033 | CAA | [EEE AUZ, 15,1 Bluetaoth {PY#-DOFSH, DHY) Bluataoin 774
30024 | CAA | [EEE 80218 Bluctaoth (PE4-DOPSK, DH3) Bluetaoth 453
0035 | GAA | IEEE BOZ.15.7 Bllabaath {Prs- HIPSK, DHE) | Bluetaath 363
0036 | CAA | IERF B02.15.1 Blustooth (B-0PSK, DA o I 8.0
$0037 | CAM | IEEF 892,15.1 Bluetooth {8-TIFSK, GHJ) Bluataoth §77
40028 | GAA | IEEE Boz.15.1 Bl h (S-DFSIK, DHE ] Blugtooth 410
$0020 | GAB | COMABGHN [i%ETT, RCT) CoOmhztor 457
TOUA2 | GAE | 15-5¢/ 15136 FUD {TDMAJEDM, PIA-DPSK, Hasratal ARPE o 778
t0044 | CAA | IS-B1EIATIAESS FOD (FOMA, FM) ANPE 0.00
t0048 | CAA | DECT (FDD, TOMAFDI DECT 13.80
043 | CAA | DECT (TDD, TOMAFDM, GFEK, Doubie ot 12) DECT 10.7%
TH056 | GAA | LIMTS-TDD [TD-SGOMA, T.28Mcgs) TO-ECHA LK
t0056 | DAC | EDGE-FDD [TOMA, BPSK, TN (-1-2-3) 552
tIO59 | GAB | [EEE B02.1th Wikl 2.4 GHz (D353, Z Mbps) 2
2.83
CAE | [EEE B02.110 WiFi 2.4 GHz (JESS, 11 Mbps) EER
TAE | IEEE G0%.11a/h WiFi 5 GHz (QFDR, 6 MEpa) 8.60
GAE | IEEE 862112 WIFI § Gz (OFDIM, 5 Mbps) 861
CAE | [EEE B02.11a/h WiFi 5GHz (UFEIM, 12 Nhps' 9.08
CAE | IEEE B0Z.11a/h WiFi 5 GHz (UEDIME, 18 Mbpe! 9.0
CAE | [EEE B02.11a/h WiFi 5 GHz (QFAM, 24 MOps! 958
CAE | [EEE B02.11a/h WiFl 5GHz (QFTI, 36 Mips) iz |
CAE | IEEE 80211 aft WIFI 5 GHz (GEDM, 38 Mhpsy 10.24
TAE | [EEE E02.11a/h WiFi 5 GHz (OFDIN, 54 Mbps) 10.56
AR | IEEE A& 11g WiFi 2.4 QHz {DSSE/0FOM, O Mbps) 2.89
GAR | IEEF, 802119 WIFi 2.4 QHz IDSSSIFDM, t2MBps} 9,62
CAp | IEEE 802.11g WiFi 2.4 GHz (DSSE/OFDM, $8Mops} G
oA | IEEE 802,119 WiF| 2.4 GHz (DESSIOFDM, 24 Mbps) iFED
CAB | [EEE &02.11g WiFi 2.4 GHz (1555/0F DM, 25 Mopa} 1077
CAB | [EEE £02.11g WiFi 2.4 GHz {DSSS/0FDM, 43 Maps) 1034
CAB | IEEE 802, 11g WiF 2,4 GHz (DSES/OFDM, 54Meps) 1.0
GAE | COMAZO0D (TRTT, AGA} comazoen | TUEET
CAB ] 1554 7 15-136 FOD [TOMAIFDM, Pi-DOPSK. Fuirats) ANMPS 477
DAL | GPAG-FOD {TOMA, GMGK, TN 1-4) GEM 6,55
CAC | UMTS-FTID [HSTPAY D 558
CAC WEDMA 3g8
Lt GEM 355
GAF LTE-FRO 567
CAF | LTE-FDD} {GC-FDMA, T00% RB, 20 MHz, 16GAM) | TE-FO 642
CAF | LTE-FDD {SC-FDMA, 100% B, 20 MHz, 64-0AM] LTE-FBO .60
CAH | LYE-TDD {8C-EDMA, 100% RB, 20 MHz, QRSK) &8 s] 56
10704 | GAH | LTE-TOD {SG-FOMA, 100% RB, 20MHz, 184550 TE-TOD 297
10105 | CAH | LFE-TOD {SG-FOMA, 130% RB, 20MHz, 54-0AM) ITE-TOD T0.01
10108 | CAH | LTE-FDD {SC-FBMA, 100% FB, 10MHz, GFSK) | OE-FED 580
10708 | GAH | LTE-FOD {5C-FDMA, 100% RB, 10 MHz, 18-GAM) LTEFOD 5.43
107110 | GAH | LTE-FDD (SG-FOMA, 100% RB, & Mz, GPsi) LTE-FBD 575
10171 | GAH | LTE-FOD {SG-FOMA, 100% RB, & MHz, 16-CAR: LTE-FOO 644

Cartiicale No: EX-3817 May24
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Rev | ¢ icalion Syaiaty Name Group TPaR (o) | UneFr=2
CAR | LTE-FOD (SC-FOMA, 100% RE, 1 MHz. B4-QAM) LTE-FDD =
cak | (TEFDD (SC-FDMA, 100% RB, ShtE, BEGAM) LTE-FOD {oee |
GAE | IEEE B02.1%1 {HT Grueniioly, 13,6 Mbps, BPSK) WLAN AL
CAE | IEEEBG2.11n {HT iaid, B Abps, 1E-GAM) Wi AN EXE]
CAE | EEE 802,110 {HT Greenfield, 135 Mbps, 54-0A8 FWLAN 815
CAk | IEEE 86211 (HT Mixed, 13,5Mbps, BRSK} T WLAN &7
GAE | IEEE BB2.11n (HT iiwad, 81 Mbga, 16-0AM) WLAN
CAE | IEEE B0Z.11n (HT Mixad, 125 Mbps, B-LA) WLAN .
CAF { LTE-FDD (SC-FONMA, 100% RB, 153¢Hz, 16-0AM) [FEZFOD 6.4
TAF | ETE-FDD [8C-FOMA. 100% RB, 16MHz, 64-0AM) LTE-FOU 6,52
CAF  ETE-FOD (5G-FOMA, 100% HH, 3 MHz, GPEK) ITE-FOD 573
CAF : LTE-FRI [SC-FDMA, 100% RB, & MHz, 16-CIARE LTE-FDD 635
EAE { LTE-FOD (SEFDMA, 100% RB, 3 MHz, 64-QAM) LTE-FOU 5.85
CAlE | LTE-FOD (SG-FDMA, 100% R, 1.2 MHz, OPEK) ITE-FRD 575
CAG | LEEFO0 {SC-FOMA, 100% RE, 1.4 MHz, 15-0AKE) LFE-FDD 541
GAG | LTE-FDD {SC-FDMA, T00% RB, 1.E0MHz, 64-0AM) | Lre-FoD 672
AR : LTE-FOD (SGFDMA, 8% BB, 20 MHz, 16-QAM) LTE-FOD 843
CAE § LTEXFOD (SC-FDMA, 509 RE, 20 MHz, B4- QiR LFE-FOE B.60
CAH © LTE-TOD {SC-FOMA, 505 BB, 20 Mz, 5] LTE-TDE 9.8
“CAH } LTE-TIHR (SC-FDMPA, 567 FB, 20 MHz, 16-GAM) LTE-TDD §55
CAH T ETE-TDD [SC-FDMA, , 20 MHz, B4-Clidd) LTE-TOD 1005
CAH . LTE-FOO (55 FONA, B, 10 MHz, DPEK} LTE-FBO 575
CAH § ETE-FOD (SC-FOMA, S0% BB, 10 Mz, T6-gany 7 LYE-FOO 643
CAH i ETE-FDD [SG-FOMA, 509 RB, St4Hz, QPBH) ETE-FOD 579
CAH | LTE-FDD [8C-FDMA, 507 AB, 6dHz, +5-QAM) LTE-FRR 6.49
TAH @ LTE-FOD (56 FORMA, 506 8B, 10 MHz, B4-QAN) LYE-FOR 662
CAH § LTE-FDOD (SG-FOMA, S0% BB, 5 MHz, B4-WAMF LTE-FDB BEE
CAF § LTE-FDD [SC-FDMA, 50% RB, 15 MHz, QPSK} LTE-FOD 582
CAF  LTE-FDD (SG-FDOMA, 50% BB, 15 MHz, 16-QAN) IJE-FOD 643
CAE § LTE-FDD B8, 15 Mz, 84-Qiad) ETE-FDD 6.58
Cag | LTEF DD (SC-FOMA, 5050 FB, 1.4 18Hz, QPSK) LTE-FDE 548
CAG | LTE-FOD {SC-FDMA, 50% RB, 1.488Hz, 16-0AM} ETE-FOD 551
GAG. LFE-FDD 6.79
CAF LTE-FbB 573
CAF LTE-FOD 652
AAF | LTE-FOD {SC-FOMA, 1 AE, 30NHz, B4-QAM) LTE-FOD 6.4
i CAH | LTE-TOD (SC-FIMA, 1 AB, 26MHz, DPSH) LTE-TOO 8.21
AW | LTE-TBD (BC-FDMA, 1 AB, 26MHz, 16-0AM) LTE-bD .48
CAH | LTE-TOO {SE-FOMA. 1 AE, 20 Mz, 54-CAM) LTE-FDD 10.25
CAH SC-FOMA, | FH, TEMHz, QPSHKY LTE-FDD 572
CaH SC-FOMA, 1 RE, HIMHzZ, 16-GAM) | re-FoD 52
CAF SH LTE£Db 573
| GaH oany TE-FOD 552
GAH | LTE-FOD (SC-FOMA, 1 AE, 10MHz, §4-QaM) ITE-FLN 6,50
CAH | LTE-FDD (SL-FOMA, 1 AB, 5MHz, G4-0AN} .50
CAF | (TE-FOD (BCFOMA, 1 AB, t5Milz, GPEK) LTEfon 578
CAE | LTEROD (SC-FOMA, 1 BE, 15 MHZ, T8-QaM) LTe-FDD 552
RAE | LTETFOD (BEFOMA, T HE TEMEz, 5AGAM) ITE-FDD 6.50
CAF | LTE-FDD [SG-FOMA, 1 AE, 3MHz, QPEK) | TE-FDD [N
CAF | ITE-FOD (SC-FDMA, | BB, 3#Hz, 15-0AM} LrEFDE BT
LTE-FOD (EC-FDMA, 1 BB, 21z, 64 OAM) [TEFDE 50
[TE'FOD (SC-FOMA, T A8, 1 4WHz, GPSK) LTE-FGD 579
LTE-FOD [SC-FOMA, 1 FE, 1.4 MHz, 16-0AM) LTE-FRD 6.52
1TE-FOD (SC-FOMA, 1 A, 1.4 MHz, 64-0AM) LTE-FDD .50
|EEE 802.11n {HT Greenfleld, 6.5 Mbps, BFSK) wLan 65
5021 Tre (HT Graenflold, 398bps, 1-OAM} WLAN 312
WLAR a2
10198 IEEE §f2.11n {HT Mixad, B.5 Mbpg, BPEK) WLAN 814
10157 [EEF BG2 11n {HT Mixed, 3uMbps, 16088 WLAN 13
16198 | CAE | 1EEE 812,110 §HT Mixed, 65 Mbps, 64-0AB WLAN kG
10219 | GAE | IEEE 802 11n tHY iivad, 7.2 hinps, BPSIG WLARN .08
[ 10250 | CAE |IEEE =02.11n (AT iixad, 353 Nibps, TEGAM) WLAN 513
1022t | GAE | JEEE 802.11n {HT Mixed, 72.2 Mbps, 64-0AM) wian 8.2y
10222 | CAE | IEEE 802,110 {HT Mixed, 15 Mbps, BPSK] WLAN B.06
“itzas Mhps, T6-OAM) WLAN B.AE
REED EEE 802, 19n [HF Mixad, 150 hbps, B4-CAR) WLAN 608
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Rev | © ication Syalem Name Group PAR {d8) [ UncE & =2
CAC | UMTS-FRT (H3PAL) | Webma 587
CAR | TETTDD (SC-FOMA, 1 AB, 1 AMHz, 16-0404 LEE-TOD R
GAGT| TE-TOO (5C-FOMA, 1 RE, 1.40MHz, B4 OAM) FEFOD | 1026
TAL | UE-TDD (GG-FOMA, 1 AH, 1.4 MHz, FSK LFEFDD EES]
CAE SC-FOMA, 1 7B, 3 MHz, t5-GAM)] LTE-TOD .4
AR SC-FDMA, 1 AB, 3 MHz, 64-CAM) LTE-TOO 025
TAE | LTE-TDD (SEFOM, i B8, 3z, (s XN
GAH | LTE-TDD (SC-FOMA, 1 RE, & MHz, 16-LAM] 9.48
CAF ; ETE-TDD (SC-FOMA, 1 RR, SMHz, 64-0AM) LTE-TED 10.25
} GAH T ETE-TDD (SG-FDNA. 1 RB, 5MHz, QPBK) ITE-TRR 921
§ GAH | ETE-TDD (SG-FOMA, 1 RB. 10 Mz, T6-2AM) LTE-TUB Gl
CAH | LTE-TOD [SG-FOMA, T RB, 10 MHz, B1-0AM) ITESTH0 10.25
CAH | LYE-TDD {SC-FDMA, T RB, 10 MHz, QPSK) | 1TE-TDD 221
LTE-TDD [SG-FOMA, T RB. 15 MHz, 16 QAM) ETE-TDO 548
LTE-TDL {SG-FDMA, T RB, 15 MHz, G3-CAM] [TESTHD 0,25
LTE-TTH} {SC-FDMA, 1 RB, 15MHz, QPEK) [TE-TDD G2
LFE-TDD {SCHFDMA, 5% RB, 1.40Hz, 16-0AM] ETE-TDD 487
|'LFE-TOD {SC-FOMA, S0% RE, 1.4 MH2, B4-(3AM) LTE-TDD %8R
LFE-TOD {SC-FOMA, 50% RB, 1.4 MHz, OPSK) LTE-TDD 48
| TE- T {(BC-FDMA, 50% RB, B34Hz, 16-GANY) LTE-TDD 10.06
LTE-TOD {RC-FDMA, 50% FIB, B3Hz, Fd-GANY ETE-TDD 10.06
CFE-THD {EC-FDMA, 50% BB, 24iHz, OFEK) [TETO0 3
LTE-TOD (S0-FDOMA, 50% RB, 5atHz, T6-GAM) ETE-TDD 291
| TE-TN (BC-FDMA, S0% RB, G3tHz, 54-QANY ETE-TDD 0,08 3.6
LTE-TOD (BC-FDMA, 80% RB, 54fHz, DPEK} LYE-TED .28 F:
[ (FE-TOO (60 FORMA, 8% FB. 10 MHZ, 1E-CARM) ETE-TDD 2.81 35
LTE-TH0 {EC-FOMA, 50% RB, 10 MHz, 64-CAM} ETE-TRD 0,17 8.6
LTE-TED {BC-FOMA, §0% RB, 10 MHz, QPSI) LTE-TDD
LTE-TBD (BC-FDMA, 50% RB, 15 MHz, 16-0AM) ETE-TDD
UTETED (50 FDMA, 50% BB, 15 MHz, B4-00AM) LTE-TCD
| UTE-THO |SCFOMA, 509 RE, 15 MHz, QPSR LIE-TRD 286
LTE-TOD {5G-FOMA, 100% RE, 1.6MHz, 15-GaAM} ETE-TDD +8.6
I TE-TRE (SC-FIMA, 1007 AB, 1,4 MHz, 64-0AM} LTE-TDD iHE
LTE-TOE (SC-FOMA, 100% AR, §.4MHz, aPsi) [TE-T0D 56
[TE-TOD (GC-FOMA, 100% A, Z8Hz, 16-GAM) I TE-TRR +9.8
10260 | CAE | LTE-TDD (SC-FOMA, 100% AE, 3MHz, G4-GAM) LTE-TOD +0.6
10861 | GAE | 1TF-TDD (SC-FOMA, 100% AB, 51z, QPSK) (FETOO 186
10262 | CAH | LTE-T0D (SC-FOMA, 100% FIB, SMHz, 16.CAM) TE-TOD +9.6
10263 | GAH Y CTEFBE (S5O, 100% RE, Stitiz, 0080 ITE-TOD +9.6
14864 | CAH | LTE-TDD (SC-FOMA, 100% RE, GhHz, QPSK) [TE-TBE
10265 | CAH | CTE-TOD [SC-FOMA, 100% RE, 10 MHz, 15-0AM) LTETOE
10266 ; CAH ¢ EAE-FDD [SC-FOM, B, 10 Wbz, 65 OAM) LTE-TOD 1007
10367 | CAM | LYE-TDD {SC.FDM B, 16 MMz, GRSy ITE-T0R EE
10268 | caG | LFE-TDO (EG-FOMA, 100% RB, 15 MHz, 16-GAM) LTE-TEE 10405
10269 | CAG | LTE-TDD (5C-FDMA, 100% RR, 15 MHz, 64-GAM) LTE-TOD 6.3
1077¢ | CAQ | LTE-TOD (SC-FDMA, 100% FB, 15 MHz, QREK) TLTE-TOD 958
10274 | CAE | UNTS-FOD (HBURA, Sublset 8, 5EFF Raia. 10y T WECDMA da7
10275 | CAS | UMTSEDD (5P, Subtest 5, 3GPP Rel.d) WEDMA a8
10577 | CAR | PHE [QPSH) PHE 1181
10276 | CAA | PHS (GPSK, BW 884 MHz, Aolloff 0.5) PHS 11,81
10278 | CAA | PHS [QPSK, BYW B84 Miiz, Aolloff 0.28) PHS 12,18
iDEE0 | AAB | COMAZHES, AGT) E088, Ful Rate COMAZO0E CUAE
$iagi | KAE | CDMARGH0, AC3, SOBE, Full Rele COMAEIaE 348
10292 | AAB | COMAZDDD, ACH, 5032, FuR Rate GOMAZIG 3.38
10263 | ARB | CDMAZOND, T3, SO, Full Aate COMAZO0 350
Thzed | AAB | ChiMAacnd, A1, 8O3, 18 Bale COMAZEGH 1248
Trzoy | AAE | LFEFDEEEFOMA, 50% RE, 20 MHz, QPEK) LTE FDD B.&i
TOZD8 | AAE | LTE-FOD (SC-FOWA, 50% RE, 3MHz, QPSK} [TE-FOD 572
710280 | AAE | LTE-FDD (SC-FOMA, 50% RB, 30MHz, 16-QAN ETE-FDD 6.3%
10300 | AAE | ITE-FDO (SC-FINA, B0% Z, Bk LTE-FGD BB
IEEE 802 16 WIMAX (28:18, Bms, 10MHz, QPSK, FUSG) WAL 12.03
IEEE HOE T5e WikiAx B, 5ms, 108Hz, QPEK, PLISE, 3 GTRI. symbols) WA UEEY
IEEE B02.168 WiMAX (31:15, bms, 10MHz, BIQAM, PUSG) wingax 1352
IEEF 802 168 WiMAX (20:18, 6 ms, 10MHz, 640AM, PUSET) [ 1166
IEEE 802, 16e WiMAX (3115, 1043, 70 MHz, B30AM, PUST, 15 1524
L EEE 302 18 WAL (B8 E, 10 e, 10 MHz, BA0AM, PUST, 18 WINERY, 1467
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Gor Syatam Name Group PAR(dB) | UneF k=2
TEEE 602 16e WIMAX (20:15, 1irma, 10MHz, GFSH, PUSC, 18 WMAY A48 T5E
IEEE #0216 WIMAY (2318, 10ms, 10MHz, 16QAM, PUSC) WiREAY, 14.45 196

"{EEE BOP 15 WIMAK (28118, S0 me. 10%Hz, 1RGN AME 243 13 WIRMAX 1358 9.6
IEEE BOZ. 16e WiMAX (28:18, 30 ms, 10MHz, QFSK, AMG 223, 18 symacte) WikitA 1487 7T Thae
ETE-FDE) [SC-FObA, 100% RB, 161Hz, QPSK) [TE-FOD 5.08 196
IBEH +:3 D51 9.5
WmEN e 1348 FeY
TEEE Bp2. 115 WiFi 2.4 GHz {D555, 1 Mbpa, 98p¢ tuly cyeie) WLAN i L
FEEE 02,119 WIF| 2.4 GHz {ERP-OFDM, 6 Mbps, 96pc duly cycle] WIAN 8.36 38
YEEE 802,112 WiF1 EGHz [OFDM, 6 Mbps, B8pc duty cycie) WLAN 835 oY)
Fulse Wavalarm {200Hz , 10%) Cinerin ioon |
Pulse Wavaform [200Hz, 205 Ganesic .58
Pulse Waveform [200Hz, 407 | Generic 3.98

| Pl Wavalorm {2008z, By Ganeric 2.23
Pulae Wavalorm (20HHz, B0} Ganeric 0.7
CHPSK Wavedorm, 1 MH= ieneric 5.14
QP Wavetorm, 10MHz Generlc 522
| Ba0na Wavslzrm, 100 kHz Ganaric 637 )
GA4-CANE Waveloim, A086Hz Genera 657 196
? IEEE B02.11ag WiFi [20 MHz, 64-QAM, 99pe duty cycte WLAN 847 5.8
j 8071 %ac WiF] (40 MHz, 64-0AM, 590 duty cycle WLAN a.80 +9.5
IEEE 802, 15ac WALl (B0 MHzZ, 64-CHAM . B8pe thity cych WLAN 553 156
EOMABEIE T$EV-DO, Rav. 0] COMAZON0 376 +9.8
COMAZGOD {ExEV-D0, Rev. A CDMAZ000 a7 08
COMAZLID, ACS, S032, 5CHY, Full Rete | COMATDEG 822 194

CErETEE SC-FOME. T RE, T8l GPSE T Sublrame=2.9 4,788, Sublrame Cani-4) | LTE-TDD 7.52 +0.6
WLAN CODF, 64-0AM, 40 hHz: | Qeneric 8,54
IEEF 802.1Hb WiFi 2.4GHz [DSES, 1 Mops, $8pc duty cyele) WLAN CTE
TEEE BOZ. 11 Wikl 2.4 GHz (EAP-OFDM, 6#ips, 59pc duty cycle) AR 8.23

BO2.T tadk WIE| 5GHz [OFDM, 8 Kabys, 88pe duly cycle) WLAN 873
{EEE BU2.1g WeFi 2.4 GRz (DSES-OFDM, 6 Mhps, 99pc duty oycle, L.ong p WLAN EXTNN
FEEE BO2. 1y WWiFi 2.4 GHz (DS55-0FDM, 6Mbps, 99pc duly cycle, Siort b WLAN BEXT]
802,11 @17 Greenfleld, 7.2 Mbps, BPSK) WiLAN 832
H0E1 11 (T Grosrilald, 433065, WILAN 847
VEEE HOZ.11n (HT iald, 72.2Miaps, 64-GAM) WLAN 246
YEEE E02.11n (HT Graenfigld, 15 Mops, BPSK) WLAN 241
|EEE 802,11 [HT Greenfield, 50 Mbps, 18-QAhd} WLAN 245
IEEE 802,117 (HT Greondiold, 150 Mbps, 54-0aM] WLAN 41
CFEFBE {OFDMA EMRz, ETM 3.1 ETE-FOD 828
[TE-FOO {0FOMA, 10MHz, £-TM 3.1) "LTE-FDD K
(TEFOO {QFOMA, 1GMHz ETM Y TE-FOD
ITEFDD FE-FOD
WCOhEA WCDMA
LTE-TED (SEFEMA, TRE, 2 MHe, GFSH, UL 254 TR TETOD
ETE-FOD (QFOMA, 5 MHz, F-T844 3.1, Clipping 44%) h LTE-FOD
ETE-FOE (OFDMA, 00z, E-Th 3.1, Clippin 44%) [TE-F00
ETE-FOD (OFOMA, T8MHz, E-TW 57 Eiiging 447 TEFDD
LTELFOD (DFGMA, E0MEE, E-TM 5.1, Clipping 445} LTE-FOD
W-CDOMA {BS Tast Madel 1, B4 DPGH, Clipping 449%) | WEDNA
Valldation (Square, 10ms, § ms) Test
VEEL 02,1 tar WIF (160 MHz, B4- (i, S8 dliy Sraiey WLAN
UMTEFOD [DEHSDRA)
CHMAZOON {1xEV-0C, Rav. B, 2 gamera] COMAEGHE
COMARO00 (1 xEV-I10, Rev. B, 3 carriersh COMAZDO0
UMTS-FDD (WD, A3 WCEMA
"LTE-FBB {30-EOMA, 1HE, 1.4MEz, GPSK, UL 3,4,7.5,9) LTE-TDD
| LFEFBO [SEFDMA, ¥ RE, 1.AMEz, 16-0AM, UL Sublrame-2,3,4,7,5, 9] LTE-T08
LTE-TOD {SC-FDMA, T RE, 1.4MHz, 64-GAM, UL Sublrame=2,3,4, LTE-TDD
LTE-TDD {SC-FOMA, T RR, 3 MHz, OF&K, UL Subliame=2.3,4.7.2.5) {TE-TDD
LTE-TOD {SCFDM B, 3 MHz, 15 AN, UL AT ED) ITE-TOD
£t 8¢-FDa, 1 BB, 3 MMz, 6400k, U 23,4789 LTE-TOB
[TETDG {SG-FOMA, 1 RE, 5 MHz, QFSK, LL 234,785 LTE-TOO

LTE-TOD {SC-FOMA, 1 RE, 5 MHz, 76-0AM, LIL Subf 2,3,4,7,0,9) 1 ITESTDD
UTE-TOT (SC-FDMA, 1 AB, 5 MHz, 69-CAR, UL Subframe=2,3.4 78 8 TETE-TDD
LTE. TOL (SC-FOMA, 1 #8, 10 MEl:, SFEKOF 38754 ¢ LTE-TDD

10471} AAG | LTETOD (SC FOMA, 1 AE] TN, 16-0AM, UL Sublramews 3,4,7,5,4] TYETESDD
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[= System Mams Group | PAR (d8) [ UncE k=2
'CTEfDO (SCFDtkh, 1 BB, 10 MHz, 54-GAN, UL 23,47 88) LTE-TBR 857 188
LTE-TO0 (E0-FOMh, 1 BB, 15 MHz, QPSH, UL 234,758 LTE-TDA X 156
TE-TOD (SC-FOMA, 1 RE, 15 MHz, 16-0AM, UL Subd 23,4,7.69 LTE-Too
{TE-TOR (SC-FOMA, 1 RB, 15 MHz, 54-CAN, L Subl 2,347 B9
£TEFOD (SC-FOMA, 1 BB, 20 MHz, T6-RAM, UE Sublrames234.7 6.5
LTE-TOD (SE-FORA, 1 B8, 20 MMz, 64-0AM, UL 34,739
TTE-TOR (SC-FOMA, 50% AE, 1.4 MHz, GFSH, UL 2,3,4,7,8.5
LTETHE (SC-FOMA, 50% RE, 1.4 MHz, 16-0AM, UL 234789
TTE-TO0 (SC-FOk, 50% RB, 1.4 MHZ, 64-0AM, UL Sublrame-2.3,4.7,8,8)
10462 | AAD | LTE-TDD (SC-FOMA, 503 A, 2 #aHz, QBSK, UL Subframe=2.3
10483 | AAD | LTE-TOD (50-FOMA, 50% AB, BMHz, 16-an, UL Sinframe=2
TidEd | kb | LTE-TOD (SC-FOMA, 507% AB, 3MHz, 64-GAM, UL ]
10485 | AAG | LIE-THD (SC-FUMR, G0% AEB, 53Hz, QPSK, I Sublame~2,3,478,9)
10468 | AAQ | LTE-TDD (SG-FLAMA, GO A8, 5MHe, 18-GAM, UL Subil 234,788
T04BY | AAG | LTE-TDD (SL-FLMA, 50% AE, & MHz, B4-GAM, U 2,2,4.7.8,3)
10488 | 445 | TTE TED (SC-FDMA, 503 RS, 10 Mz, QPSK, UL Subimme-2 54 768)
TOABG | AAG | LTE-TOD) (SC-FOMA, 503 BE, 10 MHz, 16-QAM, U1 Subframe-2,3,678,9)
10450 | AAG | LTE-TDD (GC-FLkA, 5Ot AB, 10 MHz, B4-0AM, UL Sublrame=2,3.4.7 83)
{0487 [ AAF 1| ITE-TDD (GL-FOMA, G096 FiE, 16 MHz, JPSK, UL Sibirame=23,4,7.8,8)
i LTE TO0 (BC-FOMA, 50% BB, 15 MHz, 16-0AM, UL Sublframe=&,5.4,72,9)
iTEYBb Hz, 54-24M, Ul Subframe2,5.4.7 8.3
£TE-TDD L GFSK, UL Sutifeme=234,7.88)
L TE-TDD (S0-FOMM, G D8, 20 MHz, 16-Ciak, i Sibirame=2,2.4.7,8.9)
£TE TDO (SC-FORA, 56% B, 20 MHz, 64-0AM, UL Subframe-2,3.4,7 8.9) LTE-TDD
EFE-Thb (SC-FOMA, 100% AB, 1.4MHz, DPSK, UL Sublrame=2,3.4.7.8%) LTE-TOD
ETE-TDD [SC-FOMA, 100% RE, 1.4 Mz, 16-GAM, UL Sublkame=2,3.4.7.8.9) meTen
LTE-TDD (SC-FOMA, 100% RE, 1.4 MHz, 64-QAM, UL Subkame=2.4.4.7.6.8] LTe. Top
ETETDD (SC-FOIMA, 100% RB, 3 MHz, OPEK, UL Sutiirame-~2 34.7.8.9) LTE-TDD
LTE-TOD (SC-FaMA, 100% RB, Mz, 16-044, 1 Sublrame=2,3,4,75,4) | TE-TRR
LTE-TDD (SC-FBGA, 100% HB, 3 Mz, Ba-088. UL Sublrama=2 3 .£,7,5,9) LTE-TBD
{TR-TERE (SG-F1MA, 100% RE, 5 MHz, GPSK, UL Subiame«2 34788 LTE- TR
1 LTE-TED (SC-FOMA, 100% RB, 5MHz, 16-GAM, UL Subframe-2,3,4,7,5,8) LTE-TOD
LTE-TOD (SC-FOMA, 100% RB, 5 MHz, B4-0&M, UL Subframe=24,4,78.9) FETOD
LTE-TDD (SC-FOMA, 100% A, 10MH:, GPER, L Sliblrame LTE-TED
1TE-TED (SC-FOMA, 100% RB, 10MHz, 16-GAM, UL LFE-TO0
LTE-TEE (SC-FOMA, 100% RR, 10MHz, 64-CHAM, UL 5 LTE-TOTH
TETEO PSK, UL Subframe=2,3 478,89} LFETOD
LTE-TDD (SC-FOMA, T00% BB, 15MHL, T8-0AM, UL Sibtrame=2,24,7.8.9) LTE-TOD
10511 | AAF | LTE-TDD (SC-FOMA, 100% RB, 15MHz, BA-C1AA, UL 2.3,1,7.8.9) LTE-TOD
1TE-TOR (SC-FOMA, 100% RE, 20MHz, QPSK, UL 55,4750 TE-TET
LTE.TOD (SC-FDAkA, 100% RB, 20MHRz, 16-0AM, UL Sublrame=2,2,4,7,8.8) I TETRR

{TETBD

[EC-FOMA, 100% RE, 204z, se-0AM, UL Subframe=2 34,7880

|IEEE B2,

1Th WiFi 2.4 GHz [DSES, 2 Maps, §9p0 duly cyoie)

0.

¥ TEEE 80217 Wil 2.4 GH (D555, 5.5 Mps, 59p6 iy cyols) WLAN
IEEE H02.1 b WiF| 2.4 Gz DSSS, 11 Mips, 99pc duty cycls] WLAN
{ {EEE 802.11aMh WIF| 5 GHz [OFDM, 9 Mbps, 9%pe duty cyche) WLAN
IEEE A02.11a/h Wikl & GHZ {OF 06, T2 hibps, B8pa duly epda WLAN
FEEE 802 11a/h WiFi § GHz {QFDM, 14 Mbps, 39pa duly oyclg] WLAN
B2 1 1/ WiFT 5 (3Hz 0T M, 24 Mbps, 98pc duly oyole) WLAN
TEEE Atz 11amh WIF & GHz {OFDH, 36 Mbps, B9pc duly cyele) WLAN
TEEE 802 11ah WIFI 5 T [0S0, 48 Mbps, 99pe duty eyela) WLAN
TEEE &[}2.11a/h WiFi & GHz {UFOM, 54 Mbpa, 99pc duly cycls] WLAN
[EEE 802.118c WiFi {20WMHz, MCED, 39pa duly cycle WLAN
IEEE 802 f]ac WiT {200z, MCST, 98pc duly cycle Wi
IEBE 802 11ac WIF: {20MHz, . Bape duty cycle WLAN
TEEE &02.11ac Wikt {200Hz, MG 53, Bapa diy cydie WLAR
FEEE 80:2.11 8¢ WiF: (30 MHz, MCEd, §0pc duly cyche WLAN
HEEE 82,1150 WiF: (20 Mz, MCS6, 9900 duly cyche WLAN
{EEE B2, 11ac Wiki (20A8Hz, MCS7, 85po duty cycle WLAN
IEEE A02. 11 ac Wiki (20 48Hz, MCS2, 99pc duly ¢y WLAN )
IEEE B02.118c WiFi [40 MHz, MGEC, 98p0 duly sy WLAN A5 196
IEEE BG2. 1 tre WiFi [40 MHz, MCET, 99pc duty cyche WLAN .45 196
{EEE 80z, Fi (40 MHz, MCS2, 99pc duty cycte WEAN 837 9.8
JEEE 8021 Tac Wi [404kz, MCSSE, 9%c duty cycle WLAN B.44 +3.6
IEEE GDE.11 ac WiFi (40 Mz, IAGE4, Siipn daly dycha WEARN 54 58
IEEE EGE.11ac WiFi (40 MHz, MCSE, 99pc duly cycla WEAN B30 9.8
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Rev | C System Hame PAR(dB} | UncE k=2
[ 96541 aap | EEEE 8021 1ac WIFI (30 MHz, MCS7, 99p¢ duly oyole) 846 456
10542 | AAD | 1EEE 802,113 WWAF] {30 MHz, #CS8, 98pe duty cycle) 365 BB
10543 | AAD | IEEE 8021 1ac YWiFi (49 MHz, MCES, Spe duly eycle, B85 =08
10844 | AAE | TEEE 802.11ac WiFi (B0MHz, MCSG, 89pa duly cycls B4 | £98
TO54G | AAD | IEEE 802 11ac Wil (B0MHz, MCS1, 98pc
10545 | AAD | IEEE 02 11ac Wi . MOSE, B8pe
|EEE 802,11ac WiFi {30Hz, MG53, 99pe duly cyele
|EEE B02,11ac WiFi (80 MHz, MC54, 59pc duty oyole
TEEE 802 11ac Wift [BOnHe, MCSE, 88pe duty cycle
IEEE B02.31ac Wirs (B0 MHz, MGE7, Bapc duty eysia} ¢
“FEEE BOZ, ¢ 1ac Wit: {900z, NG5S, 99p6 duty Gyl :
IEEE B02, 1 ac Wik: {80MHz, MGSS, 98p¢ duty oycle)
B0 MHz, MCSE, 93ac duty cycle WNEAN
|EEE 802 11ac Wik {160 MHz, MCST, fac disty oyoie) ) WLAN
| IEEE 802, 11ac Wifs {160 MHz, M52, 2900 duty cycle WLAN
IEEE 202.¥1.ac WIF: {160 MHz, MCS3, 98pc duty cycle) ] R
VEEE B02.11ac WiFs {160 MHz, MES4, 88ae duty eyele) WLAN
|EEE &02.T1ar Wit [160 MHz, MGS6, 9dpe duly cycie) VAN
IEEE B02.¥1ac WIFT {160 MHz, MCS7, 90pc duty oycley WEAN
IEEE Bo2. t1ac WIFl (180MMz, MOSS, S9pcduty cycley | WeAN
IEEE BOZ. +1ac WIE {160 MHz, M489, S8pe duty cycle) WEAH
IEEE 802.11p Wifi 2.4 GHz {0SSE-0FDM, 8ps, 30ps duly eycla) WEAN
IEEF, B02.11g WiFi 2,4 GHz {D5S5-0F0M, 12 Mbps, 39p0 duly cyele) WEAN
EEE 802.11g WIF| 2.4 GHz (DS8S-OFDM, 18 Mops, 98pc duty eyeln) WLAN
G EHE (DESS.OFDRE, 24 Mbps, 9990 duty eyels) WUAN
19566 | ARR | EEEGULT 1 WiEi 2.4 GHz (D555-OFOM, 36 Mips, 595 duly oyole) WLAN
10589 ¢ A | IEEE ARE. 113 WIFi 2.4 GHz [DSSS-CFEM, 45 Mips, 99pc duty cycle WLAN
ERE 802114 WIFI 2.4 -OFEM, B4 Mbps, 99pe duty eyola) WLAN
AAF =E BOST1b WiFi 2.4 1 #Abpe, Siipe didy cycla) WiAN
10572 | AAK | IEEE BQ2 116 WiFi 2.4 GHz DSSS 2Mbps, 80pe duly cysle] WLAN
10573 | Add | IEEE 802 17 WIF| 2.4 GHz (D555, 5.5 Mbps, 9pc duty cycle) WLAN
10574 | AdA 0885, 1 Mbp& q0pe dury cycle) WLaN
18575 | aAa | IEEE BOZ.11g WIFi B4 GHz (DSSE-OFBM, 6Mbps, D0pe duly cycis) WUAN
10576 | AR | IEEE BOZ.11g WiFi 2.4 GHz (DSS5-OFDM, BMbps, G0pe duly cyale) WLAN
10577 | ABA L IERE 802.17g WiFl 2,4 GHz (DSS5-OFEM, 12 Mhps, S0pc duly cycle) WLAN
10574 [ AL U IEEE A0 g WIF] 2.4 GHz (DESS-OFDM, 18 Mbps, 90pe duty syvela WLAN
10578 | AAA | IEEE 802,11y WiFl 2.4 GHz ([D555-OFDN, 24 Mbps, B0t duly oyels WLAN
10560 | AAA | IEEE B02.11g WiFi 2.4 GHz [DS55-OFDN, 36 Mbps, S0pE duly cyels WLAN
10581 | AAA | IEEE BGE.11g WiFi 2.4 GHz (DESS-OFDM, 48 Mbps, S0pc duty cycle) WLAN
10582 | AAA | IERE 802, 11g WiFi 2.4 GHz (DSSS-OFDM, 54 Mbps, Biipe duty eycic! WLAN
E 802.11ah WIFI 5GHz ([OFDM, 6 Mbps_ S0ae duly eyclet WLAN
0584 | AAD [ EEEE 8211 ab WIET 5 GH: (BP0, 9 Mbps, S0pc duly cycle) WLAN
10585 | AAD | FEEE 802.11a/h WiFi 5 GHz [QFCM, T2Mbps, G0pc duly cycle] WLAN
10585 | AAQ | IEEE 802,11 Wil 5 GHz [OF M, 18MBps, 300C GUty Gytlo; WLAN
10587 | AAD | 1EEE 502, 11/h WIFI B GHz (OFDM, 24Mbps, 90pe duty cyels] WLAN
10528 | RAD | IEEE 202 11ah WIF 5 GH: {OFDM, 38 Mips, 80pc dlily sudie Wl AN
10538 | AAD | IEEE B02.11alh WiFi & GHz {OFDHM, 48 Mbpa, S0ps duly cycle WLAN
10590 | AAD | IERF 802t la'h WiFi 5GiHz {OFDIM, 5¢Mbps, 900c duty cycle) WAk
10561 | AAD | IEEE 802,11 (HT Mixed, 20 hfiiz WLAN
10582 | AAD | [EEE BOZ.t1n (HT Minad, 20MH:, WELAN
| 1585 | AAD | IEEE 802.149n [HT Mixed, 20 MHz, Mcsz 30ps duty cysle WEAN
10534 | AAD | IEEE BOZ.11n [HT Mixed, 20MHz, MCS3, 50pe duly cycle WA
10505 | AAD | IEEE 602.11n {HT Mixed, 20MHz, MGSE, 80pc duly cycle o Wit
10586 | AAD 1 IEEE 802,110 {HT Wlied, 21 MHz, MCSS, Bope duly aycls WEAN
10887 | AAD | IEEE BO2.11n {HT Mixed, 20MHZ, . Bfipe duly cycla W A2l
10538 1 AAD | IEEE BUZ.1In {HT Mixed, 20MHz, MGS7, 80pe duly aycie WA
0505 ; AAD : JEEE BOZ.1%n {HT Mixed, 40 MHz, MICST, 50pc duly cycle U] wean
10600 § AMAD 3 IEEE B0Z, 150 {HT Mixed, 40z, MCE1, S0pc duty cycia) ) WEAN 535 96
10801 § AMD | IEEE BOZ.1 tn {HT Wived, 40 Mz, MOS2, 90pe duty cycts) WEAN 8.6
Ciis02 ¢ AAD §ERE 8081t (HT Mixed, 40 Wiz, MESE, B0pe duly cyda) VLA +9.6
10603 T AAD | IEEE BO21Tn {HT Mised, 40 NHz, MGSH, 90pe tuly cyois WEAN H +0.5
10604 ; ARD | (EEE B02.1Tn {HT Mixed, 40 MHz, MCS5, G0pc duly cyoe i T WeaN )
19605 § AAD T IEEE 802,110 {HT Mixed, 40Mz, AN +96
10805 | AAD § IEEE 802170 {HT Mixed, 40 MHz, WEAR +8.5
T0B07 § AAD | IEEE B0E.11ac WiFi (20 MHz, MGST, 90pc duly cycle) WEAN +86
T0B08 | AAD | IEEE BD2.11ac WiFi (20 MHz, MGE, 10p0 duly cyole) WEAH THE

Certlficale No: EX-3917_May24

Page 16 of 22

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999



Test Report No. 15344394H-G
Page 45 of 65

EX30V4 - Sh:3817 May 21, 2024

Rev_| C ivation System Name | aroup FAR{dB) | UncE k=2

WLAN 857 558

20 MHz, #C'53, 9Gpu duly cycled N WLAN 878 286

10811 | AAD | IEEE BOZ.11a0 Wik (20 MH2, ME34, 50pe duly cycle) § WLAN B70 =08
) TEEF, 2. 11ac Wi [200Hz, WGSBS, Siipt duly cyeis) WILAN ’ 8.7

[EEE 202, 11ac WIFI {20 MHz, MCEE, S0pt duly cycle, CWLAN .94
TEEE 2% 1 1ac Wik {20 44Hz, MES7, S0ps duty oyele] WLAN
BOZ.1ag Wil (B0 beHz, MOSE, DOpe duty eyele} WLAN
E BOZ. 1 12 Wits [40NHz, MCED, Blpc duly oycid o WAN
B2 (40N, MCS1, 80pc dufy oyoie B WLAN
VEEE BUZ H1ac WiF: {40 MHz, MCSZ, B0pe duty cysle] WLAN
[EEE 8021130 WiF - VHLAN
[EEE B0z, T 150 WiFs (40 MHz, MCS4, BHpe duly oycla) WILAN
[EEE BO2.11ax 40Nz, MCSS, G0ps duly cyale] WLAN
IEEE 802.1ac Wifi [40MHz, MCS5, WLARN
IEEE 802, 1ac Wiri {40 MHz, MCE7, Wl AR
IEEE B2, t1ac WIFi {#0MHz, MCES, Sipe duly cycis| o WLAN
TEEE B02. 1 1an WIF] {40 06Hz, MCES, Sipn dily oysle] wWiAN
VEEE 802 1ac WiFi {BOfHz, MG50, B0pe duty cycle] o WLAN
IEEE B02.11ac Wiri {80 MHz, MCS1, Siipc duty eyele WLAN
HEEE 802, 11ac Wit (B0 AH7, MCS2, 80ps duly oyle] i WiAN
|EEE a02.11ac [80 4 Hz, MCE3, S0pc duty cycle] § WLAN
WWIAN
|EEE 8021150 WiFi {HOMHz, TALES, Blpe duty eyl e WLAN
VEEE 802, 1 1ac Wit {30 bHz, MCS8, 50ps duly cycle] WLAN
IEEE BOZ. 11 1 {80 MHz, MCE7, S0pz duly cycle WLAN
VEEE 802.1ac WIFi {80 84Hz, MGSS, 50pe duty cyele] WLAN.
IEEE B)2.T1as WiFs (80 MHz, MCES, Sipc duly syelsl WLAN
F Flac WirL {160 MHz, MCS9, 90pc daly cyoe) WLAN
Flac WIF {160 Mz, MCS1, Stpe duty cycle) Wl AR
|EEE BOZ. fiac Wifi { 160 bz, #5532 80pe daty cyele: WLAN
10630 | AAE | [EEE G2 T1ac Witi (160 MHz, MCES, §0pc duly oyoia) WLAN
IEEE 8071 1a0 WiFt (150 MHz, M54, 0pc duby cycls! WLAN
IEEE BOZ. t1ac WIF| {160 Mz, MCSS, S0pc duty cycle; W A
iEl 116 WIET (160 MHz, S8, Slpe duty cycle WLAN
IEEE B2.T1ac WiFi {164 MHz, MCS7, 80pc duly cycls,
[EEE 802, Has WiEi {160 MHz, MCSE, 905s duly cycls! VALAN
IEEE BO2. tac WIE {160 MHz, 3CS3, 900c duty cycle! WLAR
EEE1 (8 FOMA, 1 RB, 5 MHz, GRSk, UL Subfam TETDD
) - LYE-TOD
COMAZGA (1x Advanced) CIWAZO00
LTE-TOT {OFEMA, SMH, E-TH 3.1, Cipping 44%) LTE-TRD
LTE-TED {OFDHA, 10 MHz, E-Tid 5.1, Clipping 44%,) LTE-TDD
LTE-TEH [OFDMA, BT 2.4, Clipping 44%) LTE-TBD
LTE-TED (QFEMA, 20MHz, E-Ted 3.3, Clipping 44%0) LTE-TOD
Pulse {200Hz, 10%) Test
Pulse Wavefenm (200Mz, 20%) . Test
" Plrlss Wavsform (200Hz, 40%) o S e T
Fiulge {E60Ez, GOt o Tesi
Piize (200Hz, RO Tes
Rluetoath Low Enengy Bluetooth
, MECS0, F0pc duty cycle)

UIEEE B tax (20 MHe, MEE1, S0pe duty eyels WEAH
EEE 805,71 ax {20 M-z, TMCEE Sipo didy eyalsy WLAN
IEEE B0S.1Tax (20MHz, MCE3, 90pc duly cycle WA

[ FEE 802.1 faw (20MH7, MCB4, S0pedulyoyeley WLAN H

IEEE 8021 Tax (20 MHz, MESS, B0pe duty cycieh WEAN P
""""" ax {20 MHE, WO ES, 3pe duty eyeled e WEAN
203 Hz, MCET, #pc duly cycle) WEAN
IEER B02. 1 Tax (20MHz, MCES, 3ps duly cyele) WEAN
{EEE 902, 1 v [20B4Hz, MCS%, $0pc duty wyole} T AR
IEEE 802,11 ax (20MHz, MCE10, 90pe duly cycho) WEAN
1EEE &02.- SEHEHE, TACETY, Sope duly cycke) WEAN
IEEE B02.11ax {20 MHz, WG 50, $Upc duly cygies WE AR
EEE A02.17ax (20 MHz, MCE1, F9pc duly cycled WLAN
2.112x (204dhz, MCE2, O8pe duty cycle) WLAN
T IEEE 832 14 ax {20 MHz, MCE2, 29pe duly eyele) B .
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TG Syster Hame Group | PaRieB) [UncF k=2
WLAR .45 i3
iz, MCSS, S8pe didy cycley WAt 135
IEEE 8021 1ax {20MHz, MGG, dipe duty sysisy o WLARN +4.5
IEEE 8021 fax (20 MHz, MCS7, pe duly cycle) T WA i
TEEE BilZ. 114x {20 MHz, MCSE, $9pe duty cyoled WLAN :
IEEE R02.17ax (20 hHz, MESE, 88pe duly cycie} ] WLAN
HEEE 802, 112% (20 MHz, MCS10, 99a5 delly cycla) ’ ] WILAN
HEEE 8iiz, 11 ax (20MHz, MCS11, 99ps duty cyals] WLAN
VEEE S02.1tax (40 Mz, MOSD, Sopc duty cycle WLAN
[FEE B02.11mx (40 MHz, MCS1, G0pé duty eyele WLAN
{EEE A0 40z, MGSE, 90ps Guty cycls o WILAN
| ERE 802 ax (4 MHZ, MCSS, 90pe duty opcle WLAN
\EEE 202,118y {40 MHz, MCS4, S0pc duty cpcle WLAN
E 802, 11ax " WiLAN
{EEE 802,11 2% [40MHz, MCSE, 90pe duiy oyole B CTTTWLN
IEEE 802,11 ax (41 MHz, MCS?, 80pe duty cyole] WLAN
EEEE 80211 ax (40 hiiz, MCER, 50pe duty cycle - WLAN
TEEE 803, 1 tax (40 MHz, MGSE, 90pc uiy oyois} B WLAN
TEEE 82,1 fax (40 MHz, MCS10, S0pc duly cycla) WLAN
HEEE BiZ. 1 fax (4 hiHz, MCST1, 9ipe duty cycle) WLAN
[EEE B02.17ax (40 M, MCSD, 39pe duty cycle) WL AN
IEFE B02.11ax (40MHz, MCST, B8pc duly cyclsl WLAN
EEEE 802, 1tax (40 MHz, MCG2, 39pa duly cycle, ] wean
EEEE B0 17 2 (40 WMz, MCS3, B9pc duty oycls WLAN
VEEE 02,7144 1 WA
[EEE B02. 1 Tax (4G MHz, MGSE, 38pc duly cycis} o WLAN
FEEE 802, 11ax (40 M=z, MCSE, 39ps duly oycled WLAN
. UM, R
WLAN
TEEE B02.11ax (4(MHz, MGSE, 99Fc duly cycis) T WLAN
TEEE 82,1 fax (40MHz, MCS10, S9pe duty cyole) WLAN
Tiax (@ihifiz, MCS11, 99pc duty cycle) WLAN
IEEE &02.17ax (80 MHz, MCSI, 30pe duly eycle) WLAN
IEEE 802.11gx (B0MHz, MCS1, 90pe duly cydist WLAN
IEEE 802,11 ax (80 MHz, MCS2, 90pe duty cycle] WILAN
|EEE B2 11 2% (30 MHz, MCS3, 90pe duky tycle WILAM
TEEE B3 71ax (B0 Mz, MCS4. 80pe duty cyela WLAN
|EEE 302.11ax (30 MHz, MCS5E, 30pc duly cycls) TTTTTWOAN T
TEEE, 802,112 (80 Mz, MGSE, 90pc duly oyle WLAN
EEE B02.11ax (80 MHz, MCS?, 90pc duty oyele VILAN
([EEE B02.11ax {80 MHz, MCSE, S0pc duly oyele] o WLAN
TEEE B2 11ax (B MHz, MCS8, 90pc duty oycie) WLAN
IEEE (2. 115 (30 MHz, MCS1E, S0pc duly eycle) WLAN
TEEE B02,11ax (60 Mz, MCS11, 30ps duty cyclel WIAN
IEEE BO2.11ax (B0 MHz, MOS0, 95pe duly cycle] WLAN
| IEEE BO2.11ax (B0 MHz, MGS1, 99pe duly oyely WLAN
IEEE B02.11ax (30 MHz, MCSE, 28pc duly cycls) T WLAN
IEEE 802,118 (80 MHz, MCS3, 9%9pc duky cycle 4 WLAN
B0 MHz, MCS4, 9%pe duty cycle
MUSE, 9900 tuty cyely’
VEEE B2, 17 ax (B MOz WMOSE, Bope duty eyl WLAR
IEEE 3{)2.11ax (30 MHz, MCS?, 99pc cuty cycle] WILAN
IEEE 802.11ax (30 MHz, MCSE, 99pc duly tycle] WLAN
IEEE BO2.Hax (80 MHz MOS0, 99pe duty eyete) S WLAN
IEEE BAZ. t1ax (B0 Mz, MCS5D, Uty cyele) WLAN
|EEE BOZ. t1ax (B4 MHz, 30511, 89pe duly cyois WLAM
IEEE B02. 14+ (160 MHz, MCSL, Hipc duly cyols WLAN
IEFE 802, 1 1ax (160 MHz, MCS1, $0ps duty cycle Wl AN
IEEE 602, Hax (160MHz, MCSZ, 60pe duty cycle) ] WLAN
5 Tlax (162MHz, MGS3, B0pe duty eycle) ST UIUHLANTTTTTTT
|EEE BOZ.f1ax (160 Mz, MCSs, Bopodiyoyeley 77 WLAN
IEEE &02. Fax (160 hiHz, MGSE, S0ps duty crole) WLAN
E B0Z. 12w [160-MHz, MCSE, B0ps duty cyolel W AN
IEEE 802 t1ax (160 MHz, MCS?, 80pc duty cycle) . WLAN
|EEE BOZ_T14x (160 bz, MESH, G gy T WLAN
IEEE B)2.11ax (160 MHz, MGSE, 80pc duly cycie WLAN

Cenlficate No: £X-2017 May24 Page 18 of 22

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999



Test Report No. 15344394H-G
Page 47 of 65

EX3DV4 - SN:3g17 May 21, 2024

Comm Syslem Name Group FiLR {dE}
VEEE 802, 11a% {180 RHz, MES 1, 90t duly cycle) o WLAN 5,00
FEEE BZ 71ax (160 MHz, MCE11, 30ps dity cycley ’ Wl AN ] B394
FEEE 802 11ax [160MHz, MGSI, WLAK a.8i
10756 | AL | IEEE 802, [ax (160 likiz, MCET, LA 877
19757 | AAC | IEEE BO2.t1ax {181 MAz, MCSE, B8ps duty cyole N WEAN L
10768 | AAC | IEEE B02.194% 17160 Mz, MGS3, S90c duty cydle) WE AN )
“10¥E5 ] RAT | IEEE BO2.11ax {160 MHz, WCE4, 98pc duly cysie WUAN 558
10760 | AAG ;| IEEE 02 11ax {180z, MCES, §8pc diily tyole) R WAN 540
6781 | AAC ¢ IEEE 802.11ax {153KfHz, MOS8, 58ps dufy oyale WLAN | ese
16762 | AAC | 1EEE 802 T1ax (T80 Nz, MCE?, 9350 duty aycle ) ) WLAN 5.48
+ 10763 | KA | TEEE 802.¥1ax (160MHz, MCSH, S8pc ity cycte) WLAN &.50
; Tli784 | AAC | IEEE BO2 T1ax {160 MHz, MCS9. 88pe dhly cydis AN 854
10765 | AAC | IEEE 802,11ax {160 Mz, TS0, 9upo duty oycle) ' VAN B854
10766 | AAC | |EEE BOR.1Tax {160 MHz, ME3T1, 990 duty cye) WE AR :1:43
"iave7 | AAG | 5E NRIGP-QFOM, 1 AR, 5 MHz, PSR, 1hkHz) " | 56 A PR TOD (EE
10763 | AAE ! 56 NA (CP-OFDM, 1 B, t0kHz, OFSK, 15%H 5G MRt FR1 TOD a.0f
0768 | AMD : BG NA (CP.OFEE T RE, 15 Mz, PSR, 15507 ) 50 NR FR 100 .47
10770 | AAE | BE NA (EFOFOM, 1 AR, 21MHz, QPSK, 156H:) B B WA FAT TOE 802
10771 | AAD | 5G NE (CP-DFDM, 1 A8, 25 MHz, GPSK, 15idiz USGNRFATIOD | &02
T0772 | AAE | 5 NR (CP-OFDM, 1 RB. 30 iz, GPSK, 16 kHz 506 MA FRT 00 [
10773 | AWF | 5G NA [GP-OFGM, T RB, 40 MHz, GPSK, 15 kHz ) =G NA FR1 10D
10774 | AAE | 56 MR (GF-OFDM, 1 R, 50 MHz, QPSE, 15 kiz) 55 WA FR1 700
10775 [ AAF | 5G MR [Cr-UFLM, S0% BB, &z, aPFEE TE R o | 5G NE FRT TR
. 53 FB, 10 MHz, GPSK, 15KHz) ) 5G MR FR1 T0D
| 509 RE, 15 MHz, QFSK, 15kHz) B &5 MR B TOD
|56 NR [CP-CFOM, S0 RB, 20 Mz, QBSK. 15kHz) I BENRFRI TENY | .44
10778 ARG | BG MR GP-OFTIM, 50% RB, 25MHE GPSK, T5kHz) G MR FRITOD | 842
10780 | AAE | 50 NR (CP.OFUM, 507 RB, 30MHz, OPEK, 15kHz) ) B MR FRY TOO £.3E
10781 | AAF { 5G NA(CP-DECRE, 50% RE, 406Hz, QPSK, 16 kHey '5G MR FRT TDO 598
10F&2 | AAE ¢ 54 NA [GP-OFDN, 50% RB, 50Miz, QPSK, 15kHz ] " {5GNRFRETDD 643

10783 | ARG | 5G NR (CP-OFDM, 100% B, 5 Mz, BFSK, 15%rey SGNAFAFI0N | 831

1784 | AAE | GG MR (CP-OFDM, 100% RE. 02Hz, OPSK, 15 kHz) 323
T0785 | AAD | GG NR [CP.GEOM, 160% HE, 15 bz, QPSK, 15kHz) 503 NE FR1 THD AT
107686 | AAE | 5G ME P OFOM, 100% RE, 20 Mz, GPSK, 1555y BG NR FR1 O [EE
10787 ; AAD | 5 NR {CP-OFOM, 100% RB, 28 Mz, BRSK 15kHz) ) SGNRFR1TED | 844
10788 | AAE | 5G NA [GP-OFOM, 1009 AB, 3 iHz, GPSK, 15kHz) ) 5G NR FRY TO0 | E89
0780 | AAF ! BG NA (CP-OFUM, 100% RE, &) MHz, OFSK, 15Kz} 56 W PR TOD 547
6750 | AAE | 56 NE (EF OFEM, 100% RB, 50 MHz, GPEK, 15k ) "y SE WR FAT TOD £33
10781 | AAG | 5G NR (GP-OFDM, 1 RB, 50z, OFEK, 30%Hz) &0 MA FR1 TDD 7E1
(16782 | ARE | 50 NR [CP-DFDM, 1 RB, 104407 OFER, 30kHz) &G WA FR1 DO 78z
10793 | AR | GG NR (CP-OFGRTY RE, 160Kz, OPBH, 30kHZ] | BERRFRI TOD 795

10794 T AAE | SEHR {CPOFDM, 1 RE, 50MHz, QPSK, 36kHz) 55 NR FR1 7O 7.82
BG NP {CP-CIFD, | AB, 251Hz, QPR SikHz) - 5 A FR1 TOD §
AAE | GG NR {CP-OFDM, 1 AB, 30Nz, QPSK, 30 kHz) ) 53 N PRI TED
AAF | 50 NREGP.OFDM, T RE, A0MHz, GPSK, 30 kHz) ) " | s&NRFRT TED
AAE ! 5G N (GF-OFERE, 1 A8, 500z, QPSK, a0kH2) | G wR FRe TED
AAF ;5N (CP-OFDA, 1 7, B0 Mitz, DPSK, S6kry 5G MR FRz 100
AAF | GG MR (CP-OFDM, 1 B8, 80 MHz, GPSK, 30RHz} ) &G HA FAT TOD
AAE | 501 NR (CP-OFDM, 1 BB, 0 MHz_ GPSH, 30KHz] "} sGHRFATTOD
AAF | BE NR (EP-GFOM, 3 RB, 100 MHz, DPSK, 30xH: T EG MR AT 100
AAE " | 56 WA [CP-OFDM, 509 B, 10 Mz, GPSK iokiz) ' 56 NA FRI 100
AAD”| 5G NR {CP-GFDM, 50% FIB, 15 MHZ, §PSK, 50kHz 5G MR EA1 700
AAE | SG MR [CP-OFH, 0% RE, 30 MHz, QFSK, 30kHz 806 N& FA1 TOD
AAF | SGNHR 5ii% RB, d0MHz, GFSK, J0KHZ "BE MR PRI TON
AAF | 3G NA {CP-OF M, 50% AB, 60 MHz, QPBK, a0kHz) ) &G MR FR1 TID
AAG | 55 NR (CP-DEOM, 100% RS, apgi, SikHz) 5G MR FR1 TOD
AAE"T5G NA (GP-OFDM, 100% AB, 10 MHz, (5K, 30kHz] ) 53 NR FR1 Tog
AAD | 5@ NR (CP-OFDIM, 100% RE, 15 MHz, GF3K, S0kHz) 603 Nt FRY TDO
AAE | 5@ NR (CP-OFDM, 160% RB, 20 MHz, OPSE, SGkHz) ! s HRFRT TOD
T | AAD | 56 NR[CF-GFDM, 100% RB, 25 MHz, GRS, ankii C U EGMRERETDO
5G NR {CP-OFDM, £00% RB, 368H2, OFEK, 3ikHz) ) 50 NR FR1 TDD
5G MR {CP-OFDM, 100% RB, 404k, OPSK, 30kHz) i 5G NA FR1 YOO
10824 | AAE | 56 NR {CP-OFDM, 1008 A, S0MHz, GPSK, 30kHz) 55 NA FE1 700
0E25 | AAF | 50 NA CP-OF D, T00% A, G0 MHT, GRSK, aikiz) 85 MR FRT TOD
10827 | AAF {55 NA (GP-OFDM, 100% A8, 80 MHz, 0P8I, 50kHz) 50 MR FR1 TOD
10828 | "AAE | 56 NA (GP-OFDM, 100% B8, 50 MH:, GFSK, 30Kz} - 561 NR FRY T
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10825 | ARF | GG MR (CP-OFDM, T AE, 160 MHz, OPSK, 30xH: 5GHR FR1 TRD 145
i CF-OFDM, § RB, 10MHz, QPSK, GOKHZE T N 35
CH-OFDM, + RB, 150Hz, QPSK, 60KkHz) 55 AR FR1 TOD
CF.OFOM, ¥ A, 20MHz, QPEI, 60K GG MR FRT TOD
10833 | AMD | 5 NR (GP-QFDW, T RE, 253Hz, OPEK, 60 kHz] " 5G NR FRT TN
10834 { AAE | S5 NR (CP-DFDM, 1 RE, 308#Hz, QPSK, 6 kHz B 53 MR FRT TOD
1035 | AAF | 55 N [LP-OF RB, 00z, OPEK, 60 kHz] 56 MR FRT 100
I0E3G | AAE 1 GG NR (LE-OFDM 1 A, sonHz, OPSK, 60kHz) ZG MR FR1 TEO
837 | ANF_: 5G HR (CP-DFOM, 1 RB, 60MHz, QPSK, 56 MR PR TOD
108E8 | AAF | 50 NR {CP-OFIM, 1 RE, BMHz, GPSK, B0 kHz) "7 i sBNRERTTOD
FOE4H [ AAE ‘| 56 NRIGP-OFDM, 1 RE, 90MHz, RPSK, 60kHz) 5G NA FRT TOD X
14841 | AAF | 5G NR (GP-OFDM, 1 R, 100 Mz, OPSK 53 MA PR 10D +9.6
10643 | AAD | 56 NR (CP-UFDM, 50% RB, 15hHz, OPSK, 56 NRFRT TOD 196
110844 | AAE | 5G NA(CP-OFDIM, 60% R, 20btt, GPSK, B0 kkHz) o 5G NA FRS TOO 96
TTnEdE [RAE | 56 NRUCRAORDM, 50% HB, 30MHz, QPSK, 60kHz) 5G NR FRI TDD +9.6
19854 | AAE | 5G MA (GP-OFES, 100% BB, 10 MHz, OPEK, 60xH2) &G MR FRE TR 1.6
10865 | AATY | 56 NA (CP-OFDM, 100% RB, 15 MHz, GFSH, BikHz) crmm 5¢ NA FRY TOO
10256 | AAE | 5G N (CP-OFDM, 100% R, 20 MHz, QFSK, 60kt 58 WE ERiTOE
TiG8E7 | AAD | BS NRLCP-OFEM, 100% RE, 35 MHz, OPSI 53 MR EAT 10D
10858 | AME | 5 NA (GP-OFDM, 100% RB, 30 MHz, QPSK, G MA FAt TDD
10859 | ARE | 50 MNA (GP-OFDM, 100% RB, £) MRz, QPSK, B0KHZ) 56 NA FHY top
7di2E0 | AAE | G NA (CP-OFDM, 100%: RB, 50 MHz, OFSK, 60kHz 56 NH EAt 10D
10851 |AAE | 54 NECP-OFEM, 100% RE, 50 MHz, OPSK, B0kHz) | 5ENREFRTTOR
10863 | AAF | 5G NH (CP-OFDM, 100% RB, 80 MHz, GESK, B0k ) 66 MR FH1 TD0
TO864 | ARE | 56 NH (CP-OFDM, 100% RE, 30 MHz, QFEK, BkHz) G NE ERT TDL
65| AaF | 56 NA(CPIGEDM, T00% RB, 102NHz, 0P kHz) 0D
TOBEG | AAF | 6G MO (OF Fa-Oe 04, 1 AE, 100MHz, QPSK, 30xHz) [R[s]
10868 | AAF | 5G NR (DFT-9-0DFOAE, 100% AE, 100 MHz, GFSK, 30kHz) G WH FAI TDO
10869 | AAE | 5Q NA (DFTs-0FDH, 1 AR, 300 MHz, GPSK, 120kHz) 5G NR FR2 TDD
1870 | AME | 86 N ([DF T-5-OFD¥, 106% AB, 100MHz, QFEK, 120kHz) 5@ NR FA2 100
1087+ | AAE | BE MR IDFTs-OFDM, 1 AE, 100MHz, 183AM, 120kHz 64 NE FR2 TOO
10872 | ARE | GG MH (DF Ta-UF Do, 100% AB, 100MHz, $B0AM, 120 kHz) 66 NE FRZTOO |
10573 | AAE | 50 NH (DFT-5-0F0M, | RE, 100 MHz, GAQAN, 150 kHz) 5G A £AZ TDO
10874 | AAE | 5@ NA (DFT-s-OF DM, 100% B, 100 MHz, S4GAM, 120 kHz) 5G N FR2 TO0
ToETE | ALE | BE NE G 1008Hz, QPSK, 120 kHz) 56 NA FRZ TDO
10876 | ARE | EENE [CEOFOM. 100% HB. 100 MHz, BRSK, 120RH2) © | B NE ERZ ThE
10877 | ARE | 5(3 MR (GF-OFDM, 1 RB, 100MHz, 16QARM, 120%Hz) 5G MR FR2 TDD
10878 | AAE | 5@ NR (CP-UFDM, (0% RB, 100 MHz, 160AM, 120kHz) 5G NA FR2 ThD
10875 | AAE | &G NR (CP-OFDM, t RB, 100MHz, G40AM, 120kHz} &6 NA Fa2 TDO 1
TGE80 § AAE | 5G MR (CE-OFDM, T00% FE, 100 MHz, S40AM, 120kHz) Lo e R BRE O
108ET | AAE | 5@ N (OF -6-OFDM, 1 RE, 50 MHz, GFSK, 120kHz} GG NR FR2 10D
10HE2 | AAE | GG N (DF F-5-OFDM, 100% RB, 50 MHz, GIFSK, 120 kHz) 5G MR FR2 TDD
10883 | AME | SENR (DETSOFDN, | RB, SOMH, 150AM, 120108 56 R FA2 TOD
10834 | AAE | SGNR FDM, 100% RB, 50MHz, , 120kHz) © | BG MR FRETOD
{DHEE | ARE | 5G MR [OF -5-OFDM, § B, E0MHz, G40AM, 120kHz) 5G NR FRZ TOD
10586 | AAE | Gl PR {IF -5-OF DM, 100% RB, 50 MHz, B4QAM, 120 kH7) 5. HR FRZ TOD |
10867 | AAE : 5G NIt (CP-OFDM, 1 HB, S0MHz, QPSK, 120%Hn 5G NA FRz TDD
10828 | ARE © 56 NI ICP-OFDM, 10050 RB, 50 MHz2, GRSK, 1a0KHZ) | 56 wE FRE THD
tDESE | AAE | 56 NR{CP-OFDM, 1 AB, 50 Mz, T60AE, 190 kHz) 5 NR FRZ TOD
TGH50 | ARE ; Gi3 DR (G P-UFOM, 100% AE, 50 MHz, 160AM, 120kH) SG.MR FRZ TOD
16891 | AAE | 50 NR {CP-OFDM, 1 RB, S0MHz, BH0AM, H20kHz) 5 FP2 TOD
10852 | AAE | S0 N (CP-OFDM, 100% AE, 50MHz, 404N, 120kHz} o B NR FRZ TOD
"16897 | AAE | 50 NR{DETS-OFDM, § KB, 5MHz, OPSK, 30kHzy 7 5G NR FR1 0D
iDESE | AAC | 56 NR {OFT--CFDM, § RB, 10MHz, QFSK, 305Hz) 5G MR FRT TN 9.6
T0EGY | AAB | 50 MR {OF -5-OFDW, 1 RB, 15MHz, QFSK, 30kHz) 5G NR FRT TOD
0300 | ARG 56 NR{DFT-s-LFDM, 1 RB, 20 MRz, OFSH, 30kHz o N EE B ;
0901 | AAB | 56 NA (DFT=-OFDM, 7 RE, 25 MHz, GPEK, 30%Hz) NF FRiToD 196
008 | AAG T BE WA [DFTL-OF DI, § R, SoMiHz, GRS 505 5G MR FR1 T0D 9.6
10603 | AAD : &G NH {DFT-5-OFDW, ¢ KB, 40 MHz, GQFSK, 308HZ GG NR FRT TDD
HO0E | ARG | 513 NA {OF T-5-GFDM, T RB, 0MHz, QFSK, 30kHz) SGNR FRT 0D |
0908 | AAD | 50 NAL(DF F5-CFDM, t B, BORHz, QPSK, 30k . 56 N FR1 TOD |
t90E | AAD | 8G NA (DF Ts-OFDM, + RB, BOMHz, QPSE, 30%Hz} I s NEFR1TOD

“lneo7 | AME | 56 NE (DR BFDM, 50% Ae. 5 i, GPSx. 30kHz) B WA FRT TOD

10906 | AAC | 5G NA (DF 1s-OF DM, 50% FE, 10 MHz, QPSK, 30%Hz) 5G NR PR T
10909 | AR | 5@ N (DF T-OFDM, 509 R, 15 MHz, QPSK, 30kH7) . IseWRFRITOD} o
5G NP [DF T<-OF M, 5017 FIB, 20 Mz, OPSK, 00%Hz) s HRERITOD i 5H3
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Ul | Rev | G - Group PAR [0B) | UncF
10917 | AAB | SG:NR [DFF-3-0FCM, 5% RE, . OPSK, A0 kHz} 5G MR FRTTDD 653 . 193

R (DF 7-s-OFDM, S0% RE, S0MHz, GPSK, J0kHz) 5G MR FAT 10D 584 +38

5 NR (DFT.s-DFDM, 50% RB. 403Hz, OPSK, J0KHZ} ) EGHAEATIOD | 588 168
10914 | AAG | GG MR [DF Ta-OF DM, 50% A8, BoMHz, OPEK, 3ikHz) HiTbD .85 196
TOE1E | AAD | 50 MR [DF To-0F DM, G0%, RE, B0 Mz, GPaK, S0 kH ] 5G MR FRT TDD § 83 +9.5
10916 | AAD | 5G R (DF Fs-OFR2M, 50% RE, EDMHz, GPSK, J0kHz) ) | 5@ MR FRiTOD 527 +9.6
10617 | AAD | B& W [OFTs OFDM, 50% RB, 100MHz, OPSK, 30 kHe) ‘| 5@ FAr 700
TOG15 | AAE | 5G NR (DF i-s-0F LI, T0G% B, 53Hz, GPEK, J0KHz) 5G MA FHI Tt
THG19 ] AAC | 5 MR (DF Fe-OF DM, 100% BB, 10 MEz, GPEH, 3850z B 5G NR FR1 100
10920 ] ARE ] 'SG NR (DFFs-OF DM, 190% B, 15 MHz, QPSH, 30%Hz) ) ’ 63 MR FRT TR0
10831 § ANG | 5 NR (DFFs-OFDM 100% AB, 20 MHz, QPSK, J0%HT) 5@ NiR FA1 TOD
TO822 ; AAH | A0 MR (DFFs-OFDM, 100% AB, 26 WMHz, GPSK, 30xH 5G NR FRTTDD
10923 § AAG § G0 MR {DF Fa-OF 0N, 100% FE, . OPSK, 305H2) N 5G MR FA1 100
10524 ] ARD § 5@ MR {DF F-s-0F 1M, 100% RB, 40 MHz, OFSK, 30xHz) 5G KA FARTTOD
[ 705582 ARe | 56 W (DFFe-OFDAE, 100% R, 50 Mz, QPSK, J0RHT) 53 NF BT TDD
10526 : AAD | i NA {OFFa-DF DM, 1009 BB, CPSK, 30kHzy 5 NR FHT 70D
10927 : AAD © G NR [DF Fe-LFOM, 1009 RB, B MHZ, OPSK, 30xH) | 56 MR PRI TRO
50 MA {DFF-s-OF 08, | AR, GMHz, QPSK, 15kHzZ) T 5t NI FA1 FDD
T D | 50 NR(DEF-OFDM, 1 AB, 10 MHz, QPSK, 15kHz) 5ENF FHT FbD
AAL; | 50 BIA {DF Fa-DFOM, 1 BB, 16 MHz, BPEK, 15kHz) o 5G; MR FR1 FDD
AAC - 5G MR FRT FDD
AMC } BG MR {DFT-s-OFDIM, 1 A%, 25 MHz, GFSK, 15kHz) FR1 FBD
" ANG | 56 NR {DFT's"OF DA, 1 BB, 50 MHz, QFSK, 15kH2) GG NR FR1 FOD
AAC | 56 N {DF Fa-0F 08, 1 FE, 40 MHzZ, BPEK, 15%Hz) | 5G MR FAI FRD
AAD G MR [DFF-a-0FOM, 1 A8, 50 MHz, QPEH, T 56 NR FR1 FOD
AAD } 5G WA (DFFs-OF N, 50% RE, 5 MHz, QPSK, 15kHz) &G NR FHi FOD
AAD | G WEDETS-OFDM, 50% RB, 1 1Mz, QPSK, $5KH7) 53 MR FR1 FOD

AAC | 5G MR {DF s OF DN, 50% AH, 15 MHz, QPSK, 15kHz
FAL | 5 NR {DFFo-F O, S5 AB, 20Nz, GFSK, iBkHzj

ARG 1 SC N {DFFs-OF DM, 50% RE, 25MHz, QFSK, 15kHz 5G MR FRT FOD

AT 5E NR {GFF5-OF DA, 50% RB, 30 hHz, OPSK, 15kH: 5G MR FAT FDD

ARG} 6 NH {DFFs-0F Db, 50% BB, 4oz, GRSK 15 14) | BaMAFAT FOD

BAD | 5@ WA (DF Fa-CF Ok, S0% AE, 500z, QPSK, 16kHz) 5G NR FAT FDD

AAD | 5G NR {DFFs-GF DM, 100% RB, 5hHz, QPSK, 15kHz} 5G ME FAI FOD

{DFFs-OF D, 10054 RE, 10 MHz, QPSK, 15%Hz) 5 MR FAT FOD

{DEFs-OFD, 1007 AB, 15 MHz, GPSK, 15%Hz) .| BGNEFAL FOD

5G NP {DF Es-DF M, 1009 BB, 20 MHz, OPEK, 15 kFH2) 7| EE NEFRIFoO

50 3R {DF Fa-F O, 100% FB, 26 MHz, OPSH, 1588z G WE FAI FOD

SG WA {DFFs-0FTh, 1003 RE, 30 MHz, GPSK, 15kHz) 5G NR FAt FOD

56 MR {DF F-5-OF DA, 100% RB, 40 MHz, QPSK, 15%Hz) 5G NR FRT FDD

S5 NHDETa-OF D04, 100% BB, 50 MHz, OPEK, 15&Hz) 50 MR FA1 FDD

EG NA DL (GP-OFOM, TH 3.1, 5h8Hz, B4-0AR , 15 k) B NFR FB1 FOD

50 NR L (CP-QFDM, TR 9.1, 10 MHz, B4-GAM, 15 kHz) 5 NR FR1 FGD

5GNADL (GP-OFDM, TH 5.1, 15 Mz ... . |SSWNRFRIFDD

50 NA OL (GP-OFD, TM 3.1, 20 MHz, B4-QAM, 15 kHz) &G NR FA1 FOD

56 NA BL (CP-OFDNM, Th 3.1, 50z, 64-03AM, 30kHz) 5G MR FR{ FOD

50 NR DL (CP-OFDM, T 3.1, 10MHz, 64-QAM, 30 kHz) 5 HR FR1 FOD

0858 | ARA | SGNADL (CP-OFOM TMIST, TEMHz SEOAM.B0RHE) | SGHNRFATFOD

10858 | AdA | 55 NA DL (CP-OFOM, TM 3.1, 20 MMz, B4-0AK, 20 kHz) EGHR FR1FOD

10060 | AAE | 5G NE DL (GP-OFDM, TR 3.1, 5hHz, B4-0AM, 15kHz) 5G WA FRT TOD

10061 | ARG | 5% NR DE (GP-OFDM, TM 5.1, 10MHz, 64-0A, 15 kHz) SGHR FR1 TOD

10962 [ AAR | 96 NR DL (CP-OFDM, TM 3.1, 15 MHzZ, 64-0AM, 15kHz) 50 NR FR1 T

10964 | AAC | 5G NA D [CP-OFDM, TM 3.1, 20 MHz, 64-QAM, 15 kHz) SANRFAI TOD |

"om6q | ASE | 5 NE UL (CP-OFOM, TM 3.1, 5MHz, 62.04AM, 30kHz) G NRER TOD
| 108656 | ARG | 56 NE DL (CF-OFCR, TH 397 0 ML B4 aAM, 20 khz” B HR FR1 T0D 186
CP-OFDM, TM 3.1, 15 MHz, 54-QaM, 30 kHz) 5G MR FR1 TR0 +3.6

CP-OFDM, TM 4.1, 20 MHz, 64-QAM, 30 kHz) T TsenmFmimp

CP-OFDM, TM 3.1, 106 htHz, 64-0AM, 30Kz, &3 KR FA1 7DD

+8.8

F.OFDM, § RH, 200H2, QPSK, 8kHz) U | B R EETTED

10973 | AsD | 56 ME {OFT-5-0OFBN, 1 BB, 100kiHz, QP5H, 33kHz) 5G KR FA1 TOD G056 19.6

10974 | AAR | 5@ NA (GP-GFDM, $00% RE, 106 MHz, 256-GAM, J0kHz} 5G NR FR1TDD | HK28 06

16878 | Adh | ULLABOR GLEA T TTEE

109753 | AAA | LLLA HDR4 LiLe i, B.58 +9.8
e s SN R ik — e

10881 | ARA | LILLA HDRpd LILEA 314 196

10982 | AAA | LLLA HDARRE LiLEA 443 +9.5
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56 MR DL (CP-QFDN, Th 5.1, 40 WEiz, §4-0AM, 15kHz} BGNAFATTRD | 981 | THE
50 MR 12 {CP-OFDRE, T 3.1, 50 MHz, 64-0AM, 15kHz) B 5G NA FAL TDD 242 | +0.5
56 NR DL (GP-OFDM, TM 3.1, 40 Mz, 84-GAM, SOKHz} BENAFATTOD | 984
B OL (CP-OFBM, TM 3.1, 50 MHz, 64-0AM, 30kHz} £ NA FAT 70D [:3:50)
CF-DFDM, TM 3.1, B0 Mz, 64-0AM, 30kHz | 5@NAFRTTDO 953
5@ NROL (GP-QFDR, TM 5.1, 70 MHz, 64-CAM, 30kHz B 5G NA KA1 T0D .98
MRt DL (GP-OFDM, TM 4,1, 80 MHz, 54-C2AM, S0KHz, 5G NA FAT 7DD 233
NE BL (GP-OFDH, Th 3.1, 50 MFz, 64-0AM, S0KHZ &G NR FRI TDD §57
5G WA DL (GP-OFDM, TM 8.1, 30 MHz, G4-CA. T8kEZ G NALFA1 TOD 10.24
5@ NA D1 (CP-QFDM, TW 5.1, 30 MHz, 64-GAM, 30kHz) 56 NE FE1 TBD
56 NA B [GF-GFGM, TM 3.1, 25 Mz, 64-GAM, 15kE) 5 MH FR1 FOD
‘¢35 NFL DL (CP-OFDM, TM 3.1, 30 MHz, 84-GAM, $5kHz) 56 MR FR1 FCD
5G NA DL (GP-OFDM, TM 3.1, 480z, 89-AM, 15 kHz 5G NAERT FDOD |
53 NR DL (CP-QFDM, TM 3.1, 59 MHz, £4-QAM, i5kHz | 5@ Ne FR1 FDD
ARK”| BG NA DL (CP-OFDM, TM 3.1, 25 MHz, B4-GHAM, 30 kHz; S NH FR1 FOD
| And | 5G NE BLGP-OFOM, T 3.1, 30MHz, 64 0AM, 30kHZ G NAFR1 FRD
ARA | GG MR DL (GP-OFDM. Thi 3.1, 484Kz, 65-04M, 30kHz) 50 NA FA1 EBD
AAA | 5 MNA D ([CP-OFDM, TM 9.1, 54 MHz, 84-AM, 3tkHz) B NR FR1 FoD |
AAB | [EEE 802.1tbe [320MHz, MCS1, 99pc duty cycle) WL AHE
AMB | IEEE 802.11ha [3éi:| MHe, MOS2, 89pe duly eycle; WEAN
AAB | [EEE B02.11ba (320 MHz, MCS3, B9pc duly cydle! WEAN
AAR | [EEF. 802, 11e (320 MHz, MCE4, 99pc duly oycle! WEAN 196
AsE | e {320 MHz, MC35, 99pc duty cycle) | AN +3.6
BAE | IEEE BOZ 11 he {320 MHz. MCSE, 98pe duly eyl AN +9.5
AAB | [EEE BUZ.11he {320 MHz, MCE?, Y8pc duly cycish WLAN 198
ARR_| [EEE 802.11he {320 MHz, MG3E, 390 duly cycle) WLAN +3.6
AAB | [EEE 80%.11be {370 MHz, MC39, 95pc duty cytley WLAN +9.6
1 AAE" 2. 1he {320 MHz. MCS10, Bope duty eyia) 7T WLAN 9E |
AAE ] IEEE 802 1ihe 330 MHz, MCSTT, Bipe duly eyce WLAN 86
AAE | [EEE 02.11he {320 MHz, MGST2, 33pc duty cyos WILAN 2
AAB | IEEE 802.11be {320 MHz, MCS13, 50rc duty cycle) WLAN B.27 +9.5
ARR IEEE 802 1he {320 Mz, MCS0, 88pe duty cycie) U RN [k TE

£ Uncertainty ls determined using Ihe max. daviation from Hnaar response applying rectangular dislribution and is expressed
for the stjuare of the field vafue.
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Appendix H Dipole / Verification source calibration record

D2450V2 — SN:713

Calibration Laboratory of N
Schmid & Partner S——
Engineering AG m

Zeughausstrasse 43, 8004 Zurich, Switzerland

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 calibration certificates

ciient UL Japan Head Office (RCC)

o nrianh

S Kalibrierdi
Service suisse d'étalonnage

c Servizio svizzero di taratura

S swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D2450V2-713_Sep22

CALIBRATION CERTIFICATE

Object D2450V2 - SN:713

Calibration procedure(s) QA CAL-05.vi1

Calibration date:

September 12, 2022

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Callibration Equipment used (M&TE critical for calibration)

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

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

FPower sensor HP 8481A

Power sensor HP 8481A

RF generator R&S SMT-06
Network Analyzer Agilent EB358A

Calibrated by:

Approved by:

SN: US37292783
SN: MY41093315
SN: 100872

SN: US41080477

Name
Michael Weber

Sven Kihn

07-Oct=15 (in house check Oct-20)
07-0ct-15 (in house check Oct-20)
15-Jun-15 (in house check Oct-20)
31-Mar-14 (in house check Oct-20)

Function
Laboratory Technician

Technical Manager

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

Primary Standards ID # Cal Date (Cerificate No.) Scheduled Calibration
Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr23

Power sensor NRP-Z91 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23

Power sensor NRP-Z91 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23

Reference 20 dB Attenuator SN: BH9394 (20k) 04-Apr-22 (No. 217-03527) Apr-23

Type-N mismatch combination SN: 310982 / 06327 04-Apr-22 (No. 217-03528) Apr-23

Reference Probe EX3DV4 SN: 7349 31-Dec-21 (No. EX3-7348_Dec21) Dec-22

DAE4 SN: 601 31-Aug-22 (No. DAE4-601_Aug22) Aug-23

Secondary Standards D # Check Date (in house) Scheduled Check
Power meter E44198 SN: GB39512475 30-Oct-14 (in house check Oct-20) In house check: Oct-22

In house check: Oct-22
In house check: Oct-22
In house check: Oct-22
In house check: Oct-22

sa;mre
ST

Issued: September 13, 2022

ny.

Certificate No: D2450V2-713_Sep22
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ischer Kalibri
c Service suisse d'étalonnage
Servizio svizzero di taratura

S swiss Calibration Service

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

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) 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 Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY 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 source is mounted in a touch configuration below the
center marking of the flat phantom.

Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. 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: D2450V2-713_Sep22 Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
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DASY Version DASY52 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantomn

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m

Measured Head TSL parameters {(22.0202)°C 378+6% 1.84 mho/m £6 %

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

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

SAR measured 250 mW input power 13.3 Wrkg

SAR for nominal Head TSL parameters

normalized to 1W

52.3 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.19 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

24.5 W/kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0£0.2)°C 51.0+6% 203 mho/m+6 %
Body TSL temperature change during test <05°C - e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.0 Wikg

SAR for nominal Body TSL parameters

normalized to 1TW

50.6 Wikg + 17.0 % (k=2)

SAR averaged over 10 cm® (10 g} of Body TSL

condition

SAR measured

250 mW input power

6.15 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

24.2 Wikg * 16.5 % (k=2)

Certificate No: D2450V2-713_Sep22

Page 30of 8

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999



Test Report No.

Page

15344394H-G
54 of 65

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.0Q+19jQ

Return Loss -28.2dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 497 Q +4.7jQ

Return Loss -26.5dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.160 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 soidered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: D2450V2-713_Sep22

Page 4 of 8

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999



Test Report No. 15344394H-G
Page 55 of 65

DASYS5 Validation Report for Head TSL

Date: 12.09.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 713

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 1.84 S/m; & = 37.8; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) @ 2450 MHz; Calibrated: 31.12.2021
s Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 31.08.2022
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 114.4 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 26.0 W/kg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.19 W/kg

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

Ratio of SAR at M2 to SAR at M1 =51.3%

Maximum value of SAR (measured) = 21.6 W/kg

-5.00

-10.00
-15.00
-20.00

-25.00

0dB =21.6 W/kg = 13.34 dBW/kg
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Impedance Measurement Plot for Head TSL

File View Channel Sweep Calbration Trace GScale Marker System Window Help

Status CH1: B11 BT _|C*1-Port

Avg=20 Delay
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DASYS5 Validation Report for Body TSL

Date: 12.09.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 713

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; 6 = 2.03 S/m; & = 51; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(8.12, 8.12, 8.12) @ 2450 MHz; Calibrated: 31.12.2021
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 31.08.2022
e Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
= DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 108.3 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 24.2 W/kg

SAR(1 g) = 13.0 W/kg; SAR(10 g) = 6.15 W/kg

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

Ratio of SAR at M2 to SAR at M1 =55.3%

Maximum value of SAR (measured) = 19.7 W/kg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB = 19.7 W/ke = 12.93 dBW/kg
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Impedance Measurement Plot for Body TSL

| Eie view channel Swesp Calbration Trace Scale Marker System Window Help

Chi — oF =
10.00 [ [ 3 H _25.520 dE
5.00 T T |
s 00 - |
0.00 — - T e
2000 ) = T
soo | '
%1 k4
i
: | h1 Ayg e (20 |
----- 3 25000 GH=  — 2 55000 GHz '1
d
Status CH1: 511 C* 1-Part Avg=20 Delay EEL
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D2450V2 Calibration for Impedance and Return-loss
Equipment Dipole Antenna Model D2450Vv2
Manufacture Schmid & Partner Engineering AG Serial 713
Tested by Hisayoshi Sato
1. Test environment
Date August 1, 2023
Ambient Temperature 22.5deg.C Relative humidity 40 %RH
2. Equipment used
Local Id LIMS ID Description Manufacturer Model Serial Last Cal Date |Interval
MOS-33 88581 Thermo-Hygrometer CUSTOM. Inc CTH-201 - 2023/07/18 12
Schmid & Partner Engineering
MPSAM-02 142060 SAM Phantom AG QDO000P40CB 1333 2023/05/10 12
Schmid & Partner Engineering
MPF-02 142056 2mm Oval Flat Phantom AG QDOVAO001BB 1045 2023/05/10 12
Schmid & Partner Engineering SL AAHU16
MHBBL600-10000 176484 Head Simulating Liquid AG HBBL600-10000V6 BC - -
Schmid & Partner Engineering SL AAMU16
MMBBL600-6000 176483 Body Simulating Liquid AG MBBL600-6000 BC - -
EST-63 150815 Netw ork Analyzer Keysight Technologies Inc E5071C MY 46523746 |2022/08/23 12
EST-57 141991 2.4mm Calibration Kit Keysight Technologies Inc 85056A MY 44300225 |2022/08/18 12
3. Test Result
Head Head Deviation Deviation
Impeadance, Transformed to feed poir{cal day (real part) [Q] (img part) [[Q] |[(real part) [Q] (img part) [[Q] |Tolerance Result
Calibration (SPEAG) 2022/9/12 53.03 1.87|- - - -
Calibration(ULJ) 2023/8/1 50.87 3.23 -2.17 136 | +/-5Q+/-5jQ|Complied
Head Deviation Deviation Tolerance Tolerance
Return loss cal day [dB] [%] [dB] [%] [+/- dB] Result
Calibration (SPEAG) 2022/9/12 -29.22|- - - - -
Calibration(ULJ) 2023/8/1 -29.58 -1.25 -0.37 +/- 20.00 5.84|Complied
Body Body Deviation Deviation
Impeadance,Transformed to feed poincal day (real part) [Q] (img part) [[Q] |(real part) [Q] (img part) Q] |Tolerance Result
Calibration (SPEAG) 2022/9/12 49.72 4.70|- - - -
Calibration(ULJ) 2023/8/1 48.03 4.17 -1.69 -0.54 | +/-5Q +/-5jQ|Complied
Body Deviation Deviation Tolerance Tolerance
Return loss cal day [dB] [%] [dB] [%] [+/- dB] Result
Calibration (SPEAG) 2022/9/12 -26.52 |- - - - -
Calibration(ULJ) 2023/8/1 -26.62 -0.38 -0.10 +/-20.00 5.30|Complied

Tolerance: According to the KDB 865664 D1
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Measurement Plots
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