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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 RF Exposure technical requirements.

) It does not cover administrative issues such as Manual or non-RF Exposure 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. 15512871H-A

This report is a revised version of 15512871H-A-R1. 15512871H-A-R1 is replaced with this report.

Revision | Test report No. Date Page Revised Contents
- 15512871H-A November 11, 2024 | -

(Original)

1 15512871H-A-R1 | January 6, 2025 - Cover page

1) Corrected Simultaneous transmission:
1.52 W/kg — 0.34 W/kg
2) Deleted SPLSR and Total exposure ratio

- Clause 2.2 Product description

- Clause 2.6.3 Simultaneous transmission
combinations

- Section 6 Location and data provision

- Clause 7.3 Simultaneous transmission
SAR result

Modified the contents.

- Clause 4.3 Work Procedures
Deselected checkbox of IEC 62209-1.

- Appendix Dielectric Property result
Modified Note of the table.

- Appendix Simultaneous transmission
Deleted the section.

- Appendix Photo of setup and EUT
Modified the contents of Antenna location.

2 15512871H-A-R2 | January 7, 2025 - Clause 2.6.2 Antenna location

Corrected the value of Right and Left.
Right: 12.8 — 23.46
Left: 23.46 — 12.8

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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Test Report No.
Page

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 Icr;;rc]);/(aigon, 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 OoBW 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

cw Continuous Wave Pir long-term flicker severity

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

DC Direct Current Ez:;_ 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{lllg 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

er.p., ERP Effective Radiated Power Rx Receiving

ETSI European Telecommunications Standards Institute SINAD giza:tlgrg;glgnal * Noise + Distortion) to (Noise +
EU European Union S/N Signal to Noise ratio

EUT Equipment Under Test SA, S/IA 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, TIR 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.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999
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Section 1 Customer information

Company Name

Nintendo Co., Ltd.

Address

11-1 Hokotate-cho, Kamitoba, Minami-ku, Kyoto 601-8501, Japan

Telephone Number

+81-75-662-9600

Contact Person

Yosuke Ishikawa

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 Equipment under test (EUT)

2.1 Identification of EUT

Description Game controller
Model Number BEE-014
Serial Number HCL01000090183
Condition Engineering prototype
(Not for Sale: This sample is equivalent to mass-produced items.)
Modification No Modification by the test lab
Receipt Date October 3, 2024
Test Date October 8, 2024

2.2 Product description

General Specification

Rating

DC 5V (*.Supply voltage from connector) (*. DC 3.89 V from
Re-chargeable Li-ion battery for the internal circuit)

Body-worn accessory

None [1Belt clip L1 earphone

Battery option

None [1()

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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2.3 Radio Specification

Bluetooth (Low Energy)

Equipment Type Transceiver
Frequency of Operation 2402 MHz to 2480 MHz
Type of Modulation GFSK
Antenna Gain 1.93 dBi
Bluetooth (BR/ EDR)
Equipment Type Transceiver
Frequency of Operation 2402 MHz to 2480 MHz
Type of Modulation FHSS (GFSK, 11/4 DQPSK, 8 DPSK)
Antenna Gain 1.93 dBi
RFID
Equipment Type Transceiver
Frequency of Operation 13.56 MHz
Type of Modulation ASK

2.4 Software information

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

Software: NfcCertification Version: 0.2
Power settings: Max power setting

*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.

2.5 Tune-up tolerance information
If not specified, listed values are maximum power level.

RFID: the test was performed with the maximum output sample, which is the worst condition considering mass-
produced. Therefore, SAR result correction by tune-up tolerance is not considered.

BT: 6.5 dBm (4.5 mW)

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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2.6 Antenna information
Antenna location information is shown in appendix.

2.6.1 Antenna configuration

Rat BT antenna RFID antenna
BT Tx/RX -
RFID - Tx/RX
2.6.2 Antenna location
Position [mm]
Right 23.46
Front 1.84
Back 10.24
Left 12.8
Top 42.3
Bottom 68.1

2.6.3 Simultaneous transmission combinations

Combinations of Standalone EUT: BT + RFID

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:
d
SAR = —

d (dW) _ (dW)
dt \dm/) ~ dt \pdv

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 = ﬁff(ExH)-ﬁdAdT

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_19(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:

1
Scaled factor for duty = m

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 A/m

A Wavelength meter m

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

PD Spatial-average power density watt per square meter W / m?or 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

CIKDB 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

LIKDB 941225 D05(v02r05

SAR Evaluation Considerations for LTE Devices

(

( )
[OKDB 648474 D04(v01r04)
OKDB 941225 D01(v03r01)

( )

( )

CIKDB 941225 D06(v02r01

SAR Evaluation Procedures for Portable Devices with Wireless Router
Capabilities

[IKDB 941225 D07(v01r02)

SAR Evaluation Procedures for UMPC Mini-Tablet Devices

CJKDB 616217 D04(v01r02)

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

XKDB 865664 D01(v01r04)

SAR Measurement Requirements for 100MHz to 6 GHz

CIKDB 248227 D01(v02r02)

SAR Guidance for IEEE 802.11 (Wi-Fi) transmitters

CJKDB 680106 D01(v04)

Equipment authorization of wireless power transfer device

[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 (56925-7125 MHz)

JRSS-102.SAR.MEAS

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

UJAuthority inquiry response

Included in the submission document.

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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4.3 Work Procedures

Name of documents

Title or details

XIC/N: Work Instructions-

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

ULID-003598 Procedure
X C/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.

XIEC/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)

OIEC 62209-1

Measurement procedure for the assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices — Part 1: Devices used next to the ear (Frequency range
of 300 MHz to 6 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 Addition to Standard

No addition, exclusion nor deviation has been made from the standard.

4.5 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.

5.2 Exposure limit for PD (FCC)

Frequency Range Power Density Average Time
[MHZz] [mW/cm?] [Minutes]

(A) Limits For Occupational / Controlled Environments

1,500 — 100,000 [ 5 [ 6

(B) Limits For General Population / Uncontrolled Environments

1,500 — 100,000 [ 1 | 30

Note: 1.0 mW/cm? is 10 W/m?

Section 6 Location and data provision

Test 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: JP0002

EUT (BT) RF exposure data is quoted from below test report published by UL Japan Shonan lab:
ID Report Number
BT Same as this EUT 15276241S-A-R2 (FCC)
15276241S-B-R2 (ISED)

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
Highest results are in next section.

7.2 Stand-alone SAR result

RF Exposure Conditions Highest Reported exposure value
WWAN 2.4 GHz 2.4 GHz (5to6) GHz | (6to 10) GHz | RFID
(Including BT LE) | (BT BR/EDR)
Standalone Tx | Head N/A N/A N/A N/A N/A N/A
(1-g SAR) Body N/A N/A N/A N/A N/A 0.049
(W/kg) Hotspot | NJ/A N/A N/A N/A N/A N/A
Standalone Tx | Limbs N/A N/A N/A N/A N/A N/A
(10-g SAR)
(W/kg)
Standalone Tx N/A N/A N/A N/A N/A N/A
(Power density)
(W/m2)
All results are less than the limit: complied
Details are shown in appendix.
7.3 Simultaneous transmission SAR result
Simultaneous Transmission RFID + BT =0.049 W/kg + 0.292 W/kg = 0.341 W/kg
The result is less than the limit: complied
Section 8 Uncertainty
Table of uncertainties are listed for ISO/IEC 17025.
} Uncert. | Prob. | Div. (ci) (ci) Std. Unc. [ Std.Unc.
Error Description value Dist. 19 10g (1g9) | (10g)
Measurement System Errors
Probe Calibration + 1330 % 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 \3 1 1 +2.7% +2.7%
Broadband Signal + 26 % R \3 1 1 +1.5% +1.5%
Probe Isotropy + 76 % R V3 1 1 +4.4% +4.4%
Other Probe ‘Electronic + 1.2 % 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.)88 + 100 % R V3 0.78 0.71 +4.5% +4.1%
Phantom Permittivity + 140 % R V3 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 V3 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 scalingP [ £ 00 % [R [ V3 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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Section9 RF Exposure Conditions
9.1 Test position

Considering normal use case, all surfaces are tested.
The test was conservatively performed with test distance 0 mm.

Table Test position

Position Separation distance RFID
Right 0 mm
Front 0 mm
Back 0 mm
Left 0 mm
Top 0 mm
Bottom 0 mm

The test is conducted with Type B, which is the worst case of radio testing.

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 10 Dielectric Property

10.1 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 or IEC/IEEE 62209-1528, 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. However, differences
don'’t affect the result of SAR. Results are listed in appendix.

Table standard parameters on the IEC 62209-1"

Frequency Relative Conductivity Frequency Relative Conductivity
MHz permittivity & S/m MHz permittivity & S/m
300 45.3 0.87 2300 39.5 1.67
450 43.5 0.87 2450 39.2 1.80
750 41.9 0.89 2600 39.0 1.96
835 41.5 0.90 3000 38.5 2.40
900 41.5 0.97 3500 37.9 2.91
1450 40.5 1.20 4000 374 3.43
1500 40.4 1.23 4500 36.8 3.94
1640 40.2 1.31 5000 36.2 4.45
1750 401 1.37 5200 36.0 4.66
1800 40.0 1.40 5400 35.8 4.86
1900 40.0 1.40 5600 355 5.07
2000 40.0 1.40 5800 35.3 5.27
2100 39.8 1.49 6000 35.1 5.48

Table standard parameters on the IEC/IEEE 62209-15282,

Frequency Real part of the complex relative Conductivity, o
MHz permittivity, & S/m
6000 35.1 5.48
6500 34.5 6.07
7000 33.9 6.65
7500 33.3 7.24
8000 32.7 7.84
8500 32.1 8.46
9000 31.6 9.08
9500 31.0 9.71
10000 30.4 10.40

Frequency Real part of the complex relative Conductivity, o
MHz permittivity, & S/m

4 55.0 0.75
13 55.0 0.75
30 55.0 0.75

1 TCB workshop April 2019, Tissue Simulating Liquids (TSL)
2 TCB workshop October 2020, for U-NII 6-7GHz Measurement considerations.

UL Japan, Inc. Ise EMC Lab.
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Section 11 SAR Measurements

11.1 Measurement configuration for SAR

11.1.1 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, central position of flat phantom or found
highest point based on fast scan 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 based on standard’s grids size.

Step 3: Around this point found in the Step 2 (area scan), zoom scan is conducted based on the standard’s grids
size.

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:

Step 4: Re-measurement of the point of SAR at the same location as in Step 1.

Confirmation after SAR testing

It was checked that the power drift [W/kg] 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] = 10 log (%)

Before SAR testing : Wb [W/kg]
After SAR testing : Wa [W/kg]

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

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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Table step size.

k3 GHz P 3GHz

Maximum distance from closest measurement point (geometric center of probe sensors) to phantom surface 5 mm+ 1 mm |’/z~6-ln(2) mm+0.5mm
[Maximum probe angle from probe axis to phantomsurface normal at the measurement location 30° £ 1° EO“ +1°
Maximum area scan spatial resolution: AXarea, Ayarea 2 GHz: <15 mm 3—4 GHz: <12 mm
-3 GHz: <12 mm —6GHz: <10 mm
—7 GHz: < 8.57 mm

hen the x or y dimension of the test device, in the measurement plane orientation,
lis 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, AYzoom <2 GHz: <8 mm 3—4 GHz: <5 mm
-3 GHz:<5mm’ 4 —6 GHz: <4 mm
6—7 GHz: < 3.4 mm
Maximum zoom scan spatial resolution, normal to Juniform grid: Azzeom(Nn) <5 mm 3—4 GHz: <4 mm
lphantom 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:<2.5 mm
5—6 GHz: <2 mm
6 -7 GHz:<1.7 mm
IAZz00m(N>1): between subsequentpoints [< 1.5-AZz00m(n-1) MM
IMinimum zoomscan volume Y. Z 30 mm 3 —4 GHz: 228 mm
4 -5 GHz: 2 25 mm
56— 7 GHz: 2 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, M1 to M2 points is < 30 %.

Fig explanation of measuring point for z direction

M& Q
Zoom scan for " Zoom scan for
paints along H points along
graded grid M5 O unifarm grid
(Az, > Az,) ! (Az, = Az))
'
Ms &
]
M3
M2
M1
EC

3 TCB workshop slide deck, November 2019
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Section 12 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, for FCC typically every three to four days, for ISED every 24 h 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 reference transmitter was mounted on the small tripod so that the transmitter feed point was positioned below the
center marking of the flat phantom section and the transmitter was oriented parallel to the body axis (the long side of
the phantom).

Table: The standard measuring distance

Frequency range Distance between dipole or CLA
13 MHz 0 mm

0.3 GHz to 1 GHz 15 mm

1 GHz to 6 GHz 10 mm

6 GHz to 10 GHz 5 mm

The scan step was conducted based on the previous section specified.

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

The transmitter input power (forward power) measured value is listed in the table of SPC.

The results are normalized to 1 W input power other than 1 W input power.

The target(reference) SAR values can be obtained from the calibration certificate of system validation dipoles or CLA,
refer to appendix. The target SAR values are quoted from “SAR for nominal Head TSL parameters” on calibration
record.

The scaled SAR value shall not deviate from the targets by more than +10 %. System check results are listed on
appendix.

The 1W Scaled up value is rounded off on the test data, so some differences might be observed. However,
differences don’t affect the result. Results are listed in appendix.

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 13 SAR requirement
13.1 Common

This procedure 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.

When 10-g extremity SAR applies, flowing SAR thresholds are considered by applying a factor of 2.5 to the SAR-
based exemption thresholds.

13.2 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

2. 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 = 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.

13.3 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.

Repeat measurements are not required because of maximum measured SAR value is < 0.8 W/kg.

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 14 Simultaneous transmission SAR test exclusion considerations

Data is shown in appendix of Simultaneous transmission
14.1 Sum and SPLSR

KDB 447498 D04 General RF Exposure Guidance provides two procedures for determining simultaneous transmission
SAR test exclusion: Sum of SAR and SAR to Peak Location Ratio (SPLSR)

If DUT is an “accessories and peripherals”, emissions due to other independently authorized transmitters (e.g.,
“accessories”) do not need to be considered to account for possible cumulative effects with the emissions from the
device under test*.

Sum of SAR

To qualify for simultaneous transmission SAR test exclusion based on sum of SAR, the sum of the reported standalone
SARs for all simultaneously transmitting antennas shall be below the applicable standalone SAR limit. If the sum of the
SARs is above the applicable limit, then simultaneous transmission SAR test exclusion may still apply if the
requirements of the SAR to Peak Location Ratio (SPLSR) evaluation are met. When a pair of the summation is above
1.58 W/kg for 1g SAR, then SAR to Peak Location Ratio (SPLSR) is performed, as conservative even though applicable
limit is 1.6 W/kg.

SAR to Peak Location Ratio (SPLSR)
General RF Exposure Guidance explains how to calculate the SAR to Peak Location Ratio (SPLSR) between pairs of
simultaneously transmitting antennas:

SPLSR = (SAR; + SAR;)'S /Ri
Where:
SAR;is the highest reported or estimated SAR for the first of a pair of simultaneous transmitting antennas, in a specific
test operating mode and exposure condition

SAR:is the highest reported or estimated SAR for the second of a pair of simultaneous transmitting antennas, in the
same test operating mode and exposure condition as the first

Ri is the separation distance between the pair of simultaneous transmitting antennas. When the SAR is measured, for
both antennas in the pair, it is determined by the actual x, y and z coordinates in the 1-g SAR for each SAR peak
location, based on the extrapolated and interpolated result in the zoom scan measurement, using the formula of

Ri=(x;— %)% + (31— ¥2)% + (21— 2,)?

In order for a pair of simultaneous transmitting antennas with the sum of 1-g SAR > 1.6 W/kg to qualify for exemption
from Simultaneous Transmission SAR measurements, it has to satisfy the condition of:
SPLSR = 0.04

When an individual antenna transmits at on two bands simultaneously, the sum of the highest reported SAR for the
frequency bands should be used to determine SARi.or SAR2. When SPLSR is necessary, the smallest distance
between the peak SAR locations for the antenna pair with respect to the peaks from each antenna should be used.

The antennas in all antenna pairs that do not qualify for simultaneous transmission SAR test exclusion must be tested
for SAR compliance, according to the enlarged zoom scan and volume scan post-processing procedures in KDB
Publication 865664 D01

Hybrid SAR to Peak Location Ratio (SPLSR)® &

For devices whose simultaneous SAR is > 1.6 W/kg and who do not meet the SPLSR criteria, enlarged zoom
scan/volume scan procedure is available. Often needed only because one collocated antenna pair does not meet
SPLSR.

Test Procedure

— Perform enlarged zoom scan/volume scan on the co-located antenna pair to determine 1g/10g aggregate SAR
— Apply SPLSR procedure for the spatially separated antenna and aggregate SAR distribution of the collocated
antenna pair.

42024 April TCBW slide decks
52019 November TCBW slide decks.
62022 April TCBW slide decks.
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Instead of doing a small volume scan over a co-located antenna pair, you may algebraically sum the SAR values of
the co-located pair and use that value in SPLSR calculation.

— In the calculation you must use the minimum distance between the spatially separated antenna and the closest
antenna of the co-located antenna pair to be conservative

14.2 Total exposure ratio

Either SAR-based or MPE-based exemption may be considered for test exemption for fixed, mobile, or portable
device exposure conditions; therefore, the contributions from each exemption in conjunction with the measured SAR
(Evaluatedk term) shall be used to determine exemption for simultaneous transmission according to Formula from §
1.1307(b)(3)(ii)(B).

b
Pi ERPj ~= Evaluatedk
-+ - + — <
Pth,i = Zu ERPth,j Exposure Limitk
1 j=1 k=1

i=

Where:

a: number of fixed, mobile, or portable RF sources claiming exemption using the § 1.1307(b)(3)(i)(B) formula for Pth,
including existing exempt transmitters and those being added.

b: number of fixed, mobile, or portable RF sources claiming exemption using the applicable § 1.1307(b)(3)(i)(C) Table
1 formula for Threshold ERP, including existing exempt transmitters and those being added.

c¢: number of existing fixed, mobile, or portable RF sources with known evaluation for the specified minimum distance.

Pi: the available maximum time-averaged power or the ERP, whichever is greater, for fixed, mobile, or portable RF
source i at a distance between 0.5 cm and 40 cm (inclusive).

Pm,i: the exemption threshold power (Pth) according to the § 1.1307(b)(3)(i)(B) formula for fixed, mobile, or portable
RF source i. Also, The Pth is described at section “SAR Exposure Conditions”

ERPj. the available maximum time-averaged power or the ERP, whichever is greater, of fixed, mobile, or portable RF
source j.

ERPj: exemption threshold ERP for fixed, mobile, or portable RF source j, at a distance of at least A/21T, according
to the applicable § 1.1307(b)(3)(i)(C) Table 1 formula at the location in question.

Evaluatedk: the maximum reported SAR or MPE of fixed, mobile, or portable RF source k either in the device or at the
transmitter site from an existing evaluation.

MPE calculation formula for potable RF source:

Power X Gain
MPE = —
4712

Where:

Power: tune up limit in mW unit
Gain: antenna gain in liner unit
r: 20 cm

Exposure Limitx: either the general population/uncontrolled maximum permissible exposure (MPE) or specific
absorption rate (SAR) limit for each fixed, mobile, or portable sources, as applicable

UL Japan, Inc. Ise EMC Lab.
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Section 15 Test instrument

LIMS ID Description Manufacturer Model Serial Last Cal Date Interval
141598 Dosimetric E- Schmid & Partner EX3DV4 3917 2024/05/21 12
Field Probe Engineering AG
141483 Data Acquisition | Schmid & Partner DAE4 1369 2024/05/15 12
Electronics Engineering AG
142247 SAR robot Schmid & Partner TX60 Lspeag F10/5E3LA1/A | 2024/04/30 12
Engineering AG /01
142056 2mm Oval Flat Schmid & Partner QDOVA001BB 1045 2024/05/31 12
Phantom Engineering AG
251513 Head Simulating | Schmid & Partner HBBL4-250V3 SL AAH 005 - -
Liquid Engineering AG AD
142489 Device holder Schmid & Partner Mounting - 2023/11/17 12
Engineering AG device for
transmitter
226051 Confined Loop Schmid & Partner CLA13 1025 2024/07/02 12
Antenna Engineering AG
226215 Pre Amplifier R&K AA300-RS 22064001 2023/11/21 12
250149 RF Device, WERLATONE INC. C5091-10 134091 - -
Passive, Coupler
141843 Power sensor Anritsu Corporation MA24106A 1026164 2024/03/15 12
141844 Power sensor Anritsu Corporation MA24106A 1031504 2024/03/15 12
141890 Signal Generator | Keysight Technologies N5181A MY47421098 2023/11/10 12
Inc
141170 Attenuator(40dB | Weinschel Corp MODEL 1 BF1940 2023/12/06 12
)
221492 Power sensor Keysight Technologies E9300H MY62080002 2024/08/20 12
Inc
141808 Dual Power Keysight Technologies E4419B MY45102060 2024/08/20 12
Meter Inc
244706 Thermo- A&D AD-5648A 1003 2024/01/25 12
Hygrometer
141182 Dielectric Schmid & Partner DAK - - -
assessment Engineering AG
software
250148 Probe Schmid & Partner DAK-12 1197 2024/06/12 12
Engineering AG
251453 Analyzer, Rohde & Schwarz ZNL14 200030 2024/07/12 12
Network
141574 Digital LKM electronic DTM3000 - 2024/08/24 12
thermometer
142865 Water, distilled KISHIDA CHEMICAL 020-85566 K70244M - -
Co.,Ltd.
141903 Spectrum Keysight Technologies E4440A MY46186390 2024/01/26 12
Analyzer Inc

*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 chain of calibrations.

All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or international

standards.
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Appendix 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] [%]
2024/10/8 21.2 62 13.00 53.72 55.00 -2.32 0.725 0.750 -3.40 SPC
2024/10/8 21.2 62 13.56 53.72 55.00 -2.32 0.725 0.750 -3.39

Appendix System performance check result

Feed Meas val |Meas val |Normval |Normval [Targetval |Targetval
Freq power |1gSAR 10gSAR |1gSAR 10gSAR [1gSAR 10gSAR 19 10g
Date [MHz] [[mW] |[W/kg] [Wikg] [Wikg] [Wikg] [Wikg] [Wikg] dev dev
2024/10/8 13]/1000.00 0.497 0.309 0.497 0.309 0.520 0.324 -4.42% -4.63%
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Appendix System performance check Plot

13 MHz 2024-10-08 14:19

Communication System: UID 0, _CW (0); Communication System Band: FullSpan (0.0 - 6000.0 MHz); ; Duty Cycle:
1:1

Medium parameters used (interpolated): f = 13 MHz; o = 0.725 S/m; & = 53.725; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration

Probe: EX3DV4 - SN3917; ConvF(16.96, 16.96, 16.96) @ 13 MHz;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1369;

Phantom: ELI v5.0 TP1045 (30deg probe tilt); Type: QDOVAO01BB;Serial: TP:1045
Measurement SW: DASY52, Version 52.10 (4);SEMCAD X Version 14.6.14 (7501)

SPC/250mW/Zoom Scan (9x9x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 32.21 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 1.07 W/kg

SAR(1 g) = 0.497 W/kg; SAR(10 g) = 0.309 W/kg

Smallest distance from peaks to all points 3 dB below = 15.2 mm

Ratio of SAR at M2 to SAR at M1 = 76.4%

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.746 W/kg

Liquid temp. is kept within the 2 degree.C. during the test.
Date: 2024/10/08

0 dB =0.746 W/kg = -1.27 dBW/kg
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Appendix Duty measurement result
Duty 100 %
4 Agilent R T
Ref -28 dBm Atten 10 dB
wPeak
Log
19 T
d8/ OC Coupled
LgRv
WL S2
W3 FS

e
£
FTun
Center 13.560 MHz Span @ Hz
Res BH & MHz WWEH 58 MHz Sweep 108.3 ms (83001 pts)
Appendix SAR measurement result

s Dist. Freq. o Duty Scaled | 1g meas. | Reported

Test Position (mm) Mode (MH2) Duty (%) factor SAR SAR Plot No.
Right 0| TypeB 13.56 100.0 1.00 0.016 0.016
Front 0|TypeB 13.56 100.0 1.00 0.049 0.049 RFID
Back 0[TypeB 13.56 100.0 1.00 0.004 0.004
Left 0| TypeB 13.56 100.0 1.00 0.007 0.007
Top 0| TypeB 13.56 100.0 1.00 0.001 0.001
Bottom 0| TypeB 13.56 100.0 1.00 0.000 0.000

UL Japan, Inc. Ise EMC Lab.
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Appendix Measurement plot

Prot No. RFID

Front 13 MHz 2024-10-08 15:56

Communication System: UID 0, _CW (0); Communication System Band: Full Span (0.0 - 6000.0 MHz); ; Duty Cycle:
1:1

Medium parameters used: f = 13.56 MHz; o = 0.725 S/m; & = 53.724; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration

Probe: EX3DV4 - SN3917; ConvF(16.96, 16.96, 16.96) @ 13.56 MHz;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1369;

Phantom: ELI v5.0 TP1045 (30deg probe tilt); Type: QDOVAO001BB;Serial: TP:1045
Measurement SW: DASY52, Version 52.10 (4);SEMCAD X Version 14.6.14 (7501)

Front/Area Scan 2 (81x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.101 W/kg

Front/Zoom Scan (11x11x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 10.26 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 0.180 W/kg

SAR(1 g) = 0.049 W/kg; SAR(10 g) = 0.021 W/kg

Smallest distance from peaks to all points 3 dB below = 6.4 mm

Ratio of SAR at M2 to SAR at M1 = 62.8%

Maximum value of SAR (measured) = 0.0974 W/kg

Liquid temp. is kept within the 2 degree.C. during the test.
Date: 2024/10/08

0 dB = 0.0974 W/kg = -10.11 dBW/kg
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Appendix Probe calibration record
EX3DV4 — SN:3917
S Schweizerischer Kalibri

Calibration Laboratory of
Schmid & Partner

Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accraditation Service (3A3)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificates

c Service suisse d'étalonnage

Servizle svizzero dl taratura

S  Swiss Calibration Service

Accreditation No.: SCS 0108

Client UL Japan Head Office

l lse, Japan

Certificate No.

EX-3917_May24

[ CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

QA GAL-25.v8

Calibration date May 21, 2024

This calibration certificate d

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

Calibration Equipmant used (M&TE critical for calibration)

EX3DV4 - SN:3917

Calibration procedure for dosimetric E-field probes

its the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncartainties with confidence probability are given on the following pages and are part of the cartificata.

RS S |

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

MName
Callorated by Joanna Lisshaj
Approved by Svan Kihn

This calibration certificate shall not be reproduced except in full without wrilten approval of the laboratary.

Function

Laboratory Technician

Technical Manager

_Primary Standards [ 1o Cal Date {Certificate No.) Scheduled Calibration |
P2 | SN; 104778 26-Mar-24 (No. 217-04036/04037) Mar-25
sensor NAP-Z81 SN: 103244 | 26-Mar-24 (No. 217-04036) Mar-25
1 SN: 1248 05-0ol-23 (OCP-DAK3 5-1248_0ctda) Oct-24
| SN:7D16 05-0c1-23 (OCP-DAK12-1016_Oct23) Qct-24
SM: CC2552 (20x) 26-Maf'-'2?i_{Nu. 217-04046) Mar-25
DAE# 23-Feb-24 (No, DAE4-660_Fobed) Fab-25
Reference Probe EX30V4 03-Nov-23 (No. EX3-7349_Nov2a) Naov-24
[ Secondary Standards D Check Date {in housa) Scheduled Check l
Power meter E44198 SN: GB41293874 DE-Apr-16 (in house check Jun-22) In house check: Jun-24
Power sensor E4412A SM: MY 41458087 06-Apr-18 {in housa chack Jun-22) In house check: Jun=24
Power sensor E4212A SN: 000110210 D6-Apr-16 |in nouse chack Jun-22} “In house chack:! Jun-24 |
RF generator HP 86480 SN U53642001700 | D4-ALig-O8 {in house check Jun-22} In house check: Jun-24
Network Analyzer EG358A | SM. US41080477 | 31-Mar-14 {in house check Oct-22) in house check; Oct-24

Slgnature

<2
'___‘? T

Issued: May 21, 2024

Certificate No: EX-3817_May24
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Schwelzerischer Kalibrierdlenst

Callbration Laboratory of S Nplzersacher i
C Service suisse d'étalonnage
5

Schmid & Partner
Engineering AG
Zoughausstrassa 43, B004 Zurich, Switzerland

Servizlo svizzero di laratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Servica (SAS) Accreditation Mo.: SGS 01108
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

NORMy,y, 2 sensitivity in free space

ComvF sensithvity in TSL/ NORMx,y,z

DCceP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

ABGD modulation dependent linearization parameters

Polarization « rotation around probe axis

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

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

Calibration is Performed According to the Following Standards:

a) |EG/EEE 62209-1528, "Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure
To Radio Frequency Fields From Hand-Held And Body-Worn Wirgless Communication Devices — Part 1528: Human
Models, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

b) KDB 865664, "SAR Measurament Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

« NORMx,z: Assessed for E-field polarization # = 0 (f =900MHz in TEM-cell; f = 1800 MHz: R22 waveguida). NORMy.y.z
are only Intermediale values, |.e., the uncertainties of NORMx,y,z does not affect the E2-field uncertalnty Inside TSL (see
below ConvF).

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

DCPx,y.z: DCP are numerical linearization paramelers assessed based on the data of power sweep with CW slgnal. 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 charagteristics

Axpz; Bayz: Cx.yz; Dy, pz; VRxyz- A, B, C, D are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the maximum
calibration range expressed in AMS woltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (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 compenzation (alpha, depth) of whish lypleal
uncertainly values are given. These parameters are used In DASY4 software to improve probe accuracy close to the
boundary. The sensitivity in TSL corresponds to NORMx, ¥,z * ConvF whereby the uncertainty carresponds to that given for
ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending the validity from
-+50 MHz to +100 MHz.

» Spherical isotropy (30 deviation from isofropy): 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 lip (on probe axis).
Mo tolerance required.

* Connecfor Angle: 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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i
EX30W4 - SN:3817 May 21, 2024
Parameters of Probe: EX3DV4 - SN:3817
Basic Calibration Parameters
Senser X Sansor ¥ Sensor Z Une (k=2
Norm (uvitvim)) A 0.53 0.42 0.45 +10.1%
DCP fm) B w28 1045 1048 £4.7%
Callbration Results for Modulation Respense
"Gl Eommunication System Name A B c D VR | Max : Max
B | dB/pv dB | m¥ | dev.  UncE
k=2
4] CW X 000 000 100 [ 0.00 +1.4% | +4.¥%
Y i 0.00 0.0 1.00
Zi 0ee 0.0 1.00
10352 ; Pulse Waveiorm (200Hz, 10%) Xt 2000 94.86 2378 | 10.00 +2.5% | +9.6%
Y ¢ 20,00 83,34 22.51
21 20.00 92,57 2242
10353 | Pulse Wavelorm {200Hz, 20%) ¥ | 20.00 85,33 22.86 6.92 +1.2% | £8.6%
Y | 20,00 94.64 2215
Z | 2n.00 92.64 21.20
10354 | Pulse Wavaform (200Hz, 40%) ¥ | 20,00 97.94 2267 | 388 +1.4% ; +9.6%
¥ | 20.00 99.07 23.03
) Z | 20.00 94.25 2051
10355 D e B L= W L =T 4% 7 £86%
Y| 2000 | 18626 2516
£ [ 20.00 9747 20,76 o
10387 | QPSK Waveform, 1 MHz X | 188 64.94 14.44 1.0 +1.8% | +9.6%
V|17 JE BT -
Zz . 1453
10488 | QPSK Waveiorm, 10 Mz 66.90 1508 | 0.00 108§ +9.6%
58.20 15.88
Z| 219 67.25 15.18
10396 | 64-QAM Waveform, 100 kHz K| 250 | 6343 | 185 2.0 +0.7% ;| +9.6%
Y| 286 71.09 18.95
Z| 309 70.61 18.49
10399 | 64-QAM Waveform, 40MHz ¥X| 348 68,73 1549 | 0.00 £0.8% ; 20.6%
Y| 341 66.72 16.54
o Z| 855 [6698 | 1556
10414 | WEAN CODF, 64-0AM, 40MHz X | 4803 65.50 15328 0.00 +1.8% | £8.6%
rl.ars ] . B8a2 | 1529
2|4 65,00 15.08
Note: For details 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%.

3 The uncarlalntles of borm X, Y2 do aot atteet e E2iald u

F ¥ for
E |heetalnty Is deterained using the max.

I figeltt gtrength.
fram Hhoas

&

d is

appiying

far tha equara of the fiald value.

Certificate No: EX-3317_May24
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EX3DV4 - SN:3917 htay 21, 2024
Parameters of Probe: EX3DV4 - SN:3817
Sensor Model Parameters
1 c2 [ T2 T3 T4 TS TE H
F i3 y-t ms\-2 msy~! ms y-? vt :
HE 50.0 J69.28 44.80 20.50 0.88 508 088 0.33 1.0
Y 4577 asas? | sast 1e8s | UEE £ {Ei H71% 7O
HE 512 § 37397 3412 17.78 0.78 5.04 1.37 0.27 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 Bameter 2.5mm
ProbeT:p to Sensor X Calibration Peint 1mm
Probe Tip to Sensar ¥ Galloration Point Tmm
Proloe Tip to Sensor Z Calibration Point 1 mm
Hecommended Measurement Distance from Surface 1.4 mm

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

Cerliflcate Mo: 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)® Relatl Canductivity™ | CanvF X | ConvFY | ConvFZ | Alpha® | Dep® Unc
Permittivity" {S/m) ; (mm) { (k=2

3 550 75 16.96 16.96 16.96 0.00 i.25 $13.3%
300 453 0.87 11.60 1160 ¢ 1180 | 009 1.00 £13.3%

7h0 41.8 0.88 B.27 arg 935 .35 1.27 W 1.0%%
835 415 {.80 B.74 Q62 803 0.3% 1.27 +11.0%
1450 405 120 7.73 829 810 | 035 127 | +11.0%
1540 432 1.3t 7.72 3.06 8.0% 032 1.27 +11 0%
17h0 411 1.37 7.61 ?.ég 783 .6.2? 1.27 +11.0%
1800 44,0 1.40 o .””7.48 h ?93 781 (.28 1.27 +11.0%
2360” h 3‘9.5” ) 1.87 T.20 7.74 T80 0.31 : 1.27 +11.0%
2450 392 180 7.15 759 746 | 030 27 | s11.0% |
2600 39.0 198 7.02 7.46 734 | o3 127 et
3500 37e 291 6.35 682 . 6.67 . 035 1.27 +13. 1%
3700 377 312 5,2.3. 5.53“ f.54 037 1.27 +13.1%
3900 3rs 3.3z 617 £.62 .50 .36 1.27 +13.1%
4800 36,7 4.04 a1 £.36 6.36 0,36 1.28 +13.1%
5250 3h4 471 549 55 534 0.28 1 53 +13.1%
BE00 355 507 446 4.81 4,70.“." 0.37 1.77 +131%
5300 353 527 431 i 486 | 461 0.37 187 | £18.1%
6850 %52 | 53z 420 | 480 | 465 | 036 | 183 | st31%

€ Fraqueney vatidiy above 300 MHz of £ 100MHz only applies for DASY vd.4 and higher {see Page 2), alsn |t is rastréoled to £50 MHz. The uncertairly is the
RES of the Convi ity at g and the uncartalnty tor the indicated Iraquency nand. Frequancy walidily below 300MHz |s £10, 25,
40, B0 and 70 MHz for ConvF assessmeanta at 30, 64, 28, 150 and 220 MHy regpectvely, Validlly of CorwF assassed al 8MHz &= 48 MHz, and GonvF
ageessad at 13 MHz ie 19 MHz. Abgwe 5 GHz frequency valldity can be extended 1o £110MH:.

£ 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.

& AlphaDapih are detarmined during calitrafion. SPEAG warerts that the remalning deviation due to e y Bffact aftar comp ion is ahways [pag
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.
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EX3DV4 - SN:3817 tay 21, 2024
Parameters of Probe: EX32DV4 - SN:3917
Calibration Parameter Determined in Head Tissue Simulating Media
1 {MHZ}E Ralatlve Conductivliy® | ConvF X } GComwFY | ConvFZ | Alpha® | Depth® Une
Permlttivity” {5imy} J {mmy} (k=2)
6500 34.5 8.07 521 ¢ 548 5.34 .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%.

B plpha/Dapih are detarmined during calibretion. SPEAS wartanls that the remaining daviabar due fo the boundary efect atter compensation is aiways less

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.

Certilficate Mo: EX-3917_May24
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EX30V4 - SN:3917 May 21, 2024

Frequency Response of E-Field

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

1.8

14
13]
12

11

0.9

Frequency response (normalized)

0.8

o7

06

0.5 —
0 200 400 600 BO0 1000 1200 1400 {600 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 - SN23917 May 21, 2024
Receiving Pattern (¢), 9=0°
=600 MHz, TEM, 0° f=1800 MHz, R22, 0°
g0° aoe
G e e X | i — X
135° Y 135”7 457 b §
Z : 2
L Tot e | Tot
."ff i b . \
|Il - 1 b I' . N III|
180° T 0704 0E 0E 19 ' 0 180 || ; % 2 i4 05 03 1.u_| o
4 I | I y .
I|\I ¥ e % = ’
815° &\ /
2?0"
05 ‘
g
B
i 0 e P e o i . Lo = S ——
& |
0.5 ‘
0 G0 120 180 240 300 360
Roll "]
100 MHz B00MHz 1800 MHz «— 2500 MHz
Uneertainty of Axlal Isotropy Assessment: +0.5% (k=2)
Certificate No: EX-3917_May24 Page ﬁo( 22
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EX3DV4 - SN:3817

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

May 21, 2024

108

104

Input Signal [ V]

10°

102

Error [dE]

G

1072 1077 100 10!
SAR [mW/em?]
«— not compensated compensated
102 10~ 100 107
SAR [mWiem3)
= net compsensated compensaled

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

10?
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EX3DV4 - SN:3817 May 21, 2024

Conversion Factor Assessment

1=1800 MHz, WGLS R22 (H_convF)

29 Ly
g 20|
5
= 15
i
< |
9 10
5|
00 10 20 30 40
z [mm]
«— analytical -measured
Deviation from Isotropy in Liquid
Error (i, &), f= 900 MHz
: |
! i
1
1 i
0.8 i
0.8 !
04 '
0.2 I
g o o
3 02 =
O -04 40
-0.6 ap
-0.8
e 20
b 45 90""-——.______ Y [deg]
135 qgp B 10
225 ——
20 a5 0
X [deg] 380
-1 -D8 -08 04 -02 0 0.2 0.4 0.8 0.8 1
Uneertainty of Spherical Isotropy Assessment: +2 6% (k=2)
Certificate Mo: EX-3817 May24_ Page 10 of 22
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EX30V4 - SN:3917 hay 21, 2024

Appendix: Modulation Calibration Parameters

it [ Rev | €0 Syalar Name PAR [dB}
[} oW 0.06
“sontn | AR | BARY ation {Square, 100ms, 10me) 10.00
TeOF | GAE | LikTS-FOD (WCDMAY N 231
t0012 | CAB | [EEE BOZ.13b WiFi Z4GHz [DaSS, 1 Mbps 187
13 | CAB | [EEE BOZ.17 WiFi 2.4 Gz (D555-0F OM, Shps) 946
TiiET | DRG | GEM-FDD TOMA, GMSK) EEE)
14025 | DAG | GPRS-FOD (TONA, GRISK, TN T} 257
10024 | DAL | GPRS-FDD [TOMA, GMSK, TH 0-3) 556
11025 | DAC | EDGE-FDD [TOMA, BFPEK, TN Gy a8
“TiiGEE | BAE | Epae FDD (THhA, BPEK, TN G-1) 958
1027 | DAG | GPRS-FDD (TOMA, GMSK, TH 1-1-8) [ER
€028 | DAC | GPRS-FDO (TOMA, GMSK, TN -12-3 3.55

0028 | DAC 778
0 | EAR . Blustaoth 5.30
¥GU31 | GAA | IEEE B0Z.15.1 Bluatanih | Bz | Bluetoeth 157
0032 | CAA | IEEE 802.15.1 Bluetaoth (GFSHK, DHS) R Bluetasth 116
033 | CAA | [EEE AUZ, 15,1 Bluetaoth {PY#-DOFSH, DHY) Bluataoin 774
30024 | CAA | TEEE 8O h (PY4-DOPSK, DHY) Bluetaoth 453
0035 | GAA | IEEE BOZ.15.7 Bllabaath {Prs- HIPSK, DHE) | Bluetaath 363
50036 | GAA | IERE 902151 Blustoath (G-0FGk, DHI] ~ ~ " Blualaoth a.01
$0037 | CAM | IEEF 892,15.1 Bluetooth {8-TIFSK, GHJ) Bluataoth §77
40028 | GAA | IEEE Boz.15.1 Bl h (S-DFSIK, DHE o Blugtooth 410
$0028 | GAB | COMAZGO0 [1%FTT, RETH ComAzion 4,57
T0042 | GAE | 15-5¢/ 1S-136 FOD {TDMAIFDM, PIM-DPSK, Heslrata} AMPE B 778
t0044 | CAA | IS-B1EIATIAESS FOD (FOMA, FM) ANPE 0.00
DECT (FDD, TDMAFDM, GFSK, Full Siot, 24) DECT 13.80
DECT {TOD, TOMAF DM, BFSK, Doubie Sot, 12) DECT 10.7%
LTS TDD (TO-SCIMA, .28 Mcgs) TO-ECHAA LEK]

EDGE-FDD [TOMA, BPSK, TH (-123) 552
[EEE 802.1tb WiF| 2.4 GHz (D3585, 2
| TERE Bia11h waRl 2.4 GHz (DEES, 5.

|IEEE B02.115 WiFi 2.4 GHz {DESE, 11 Mbps)

LAE | IEEE 802113/ WiFi 5GHz ({QFDA, 6 MEpa) .63
GAE | IEEE 862112 WIFI § Gz (OFDIM, 5 Mbps 861
CAE | IEEE B0:2.11ah WiFi 5GHz (OFDIA, 12 Mbps) 208
CAE | 1EEE BOE.11a/k WiFi 5GHz (DFDAE, 18 Mbpzs) aat
GAE | IEEE A08.11a/h WiFi 5 GHz (0RO, 24 Mops) 938
CAE | IEEE 802.11a/n WiFl 5GHz (QFTIRE, 36 Mbps) oz |
CAE | IEEE 80211l WIFI 5 GHz [OFDM, 48 Mbps) 10.24
CAE | IEEE BO2.11a/k WiFi 5GHz {DFDAE, 54 Mbpz) 10.56
GAE | IEEE A02.11g WiFi 2.4 GHz (DG56/0F0M, § Mbps) FEH]
GAB | [EEF, 802119 WiFi 2.4 Oz (SSE0FDM, f2Mbpa} 952
GAB | IEEE 802.11g WiF! 2.4 GiHz (DSSE0FDM, 18 Mops} k]
cap | EEE 802,119 WiFl 2.4 GHz (DESSIOFDM, 24 Mbps} IR
CAE | IEEE B02.11g WiFi 2.4 GHz {DS55/0FOM, 36Mbpa} WEAR 1077
CAB | IEEE B(k2.11g WiFi 2.4 GHz {DSS5/0FDM, 43 Mbpa] WEAR 10,94
CAB | [EEE 802,11 Wik 2.4 GHz [DSSSOFDM, S4Mops) WEAN T 1o
CAE | COMAZOON [ FeRTT, AST) Comedien | ER 198
GAEYEES ViS58 FOD [YOMAIFDM, Pl D0PSHE. Fivats) AMPS 477 9.5
DAL} GPAS-FDD {TOMA, GMSK, TN -4) G5 656 | 98
CAC i UMTS-FID [HSTPAY T |weona 598 +9.6
CAC | UMTSFOD [HSUPA, Siltast 2 WODNA zs8
e e =
GAF | LTEFOD {SL-FOMA, T00% RS, 20 MHz, GPEK) LTE-FRIO 587
GAF | LTE-FONT {SC-FOMA, T00% R, 20 MHz, 16-CHAM) I TE-FER 642
CAF | LTE-FDD {SC-FDMA, 100% B, 20 MHz, 64-0AM] LTE-FBO 8.60 198
CAH | LIE-TOD {SC-FDMA, 100% RE, 20 MHz, QRS Lre-T88 %2} 196
101404 | GAH | LFE-TOD [EC-FOMA, 180% RB, 20MHz, 15-0AM) LTE-TEE 3.97 196
10105 | CAH | LFETOL {S0L-FOMA, T40% RB, 2)MHz, B+-0AM)] [TE-TE0 T 3.6
10108 | CAH | LTE-FDD {SCFDMA, 100% R, 10MHz, QPSH) EEEE 580
10708 | GAH | (TEFDD [3C-FOMA, 100% RB, 10 MHz, 18-GAM] LTE-FDE 543
107110 | GAH | LTE-FDD (SG-FOMA, 100% RB, & Mz, GPsi) LTE-FBD 575
10131 | GAH | LFE-FOD [SC-FOMA, 100% RE, B MHz, 16-CAN) LTE-FDBO B.4d

X-3917 May24 Page 11 of 22
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EX3D04 - BN:3917 May 21, 2024
DU [ Rev [ icalion Syaiaty Name Group TPaR (o) | UneFr=2
1112 | CAR | [TE-FDD (SC-FOMA, 100% 58, 10 MHz, §4-0anM) LTE-FDD = 138
{1413 | cak | CTEFDD (SC-FDMA, 1007 AR, Shit, B4-GAM) LTE-FOD ; 682
10714 | GAE | IEEE B02.17n {HT Greenfield, 13,5 Mbps, BFSK) WLAN AL
10415 | CAF | IEEEBOE11n {HT BY s, 1E-CAM) Wi AN EXE]
10118 | CAE | {EEE 802.11n {HT Greenfield, 135 Mbps, 64-0faty FWLAN 815
101177 GAE | IEEE 832110 {HT Mixed, 13.5 Mips, BRSK} 3 wlan 807
T0118 | GAE | IEEE 802.11n {HT Mixad, 81 Mbps. 15-CAM) WLAN B58
10119 | CAE | IEEE B(211n (HT Mixad, 135Mbps, 64-LAM) WLAN 813
19728 | CAF { LTE-FDD (SC-FOMA, 100% RB, 1534Hz, FE-0AN) HEFon 649
10141 | GAF | EVE-FDD [SC.FOMA. 100% RB, 16MHz, 64-0AM) LTE-FOU 6,52
10142 | CAF : ETE-FOD (SG-FOMA, 100% HH, 3 IHz, BPEK] I TE-FOD 573
10743 | GAF : LTE-FRI! [SG-FOMA, 100% RB, & MHz, 16-CIARE LTE-FDD 635
6144 | EEE ¢ LYE FOD (8C-FDMA, T00% RE, 3 Mz, 64-GAM LTE-FDL 5.85
10145 | CAG | LTE-FOD (SG-FDMA, 100% FB. 1.2 MHz, OPSK) ITE-FRD 575
10146 | CAG | LEEFOD {SC-FOMA, 100% RE, 1.4 MHz, 16-CQAR LFE-FDD 641
10147 | CAR | LTE-DD {SC-FDMA, (00% RB, 1.EMHz, 64-0AM, | re-Fop 6.72
0748 | GAE : LTEFDD (8C-FDMA, 5i56 FB, 20 Mz, 16-QAM) LTE-FOD 6.42
10150 | CAE § LFE-FOD (SG-FOMA, 509 RE, 20 MHz, B4- QAR LFE-FOE B.60
1015F | GAH | LTE-TOD {SC-FOMA, 505 BB, 20 Mz, TS LTE-TDE 9.8
10152 | CAH  LTE-TTHZ (SC-FDMA, 567 FB, 20 MHz, 16-GAR LTE-TDD §55
10153 | CAH  ETE-TDD (SC-FDMA, 50% RB, 20 Mz, 64-Giad) LTE-TOD 1005
101564 | GAH { EFE-FOD (S0-FOMS, SHE FB, 10 MHz, DPSK) LTE-FBO 575
10155 | GAH § LTIE-FOD (SC-FDMA, S0% BB, 10 Mz, 16-Can 7 7 LYE-FOO 643
10156 | CAH ¢ EXE-FDD (SG-FOMA, 56% RR, 5Bz, QPSK) ETE-FOD 579
10157 | CAH | LYE-FDD [SC-FDMA, 507 AB, 5adHz, 16-0AM) LTE-FRR 6.49
10158 | CAH @ LTE-FOO (8¢ . B4 BB, 10 MHz, B4-CAM) LYE-FOR 662
10159 | CAH ; LTE-FOD (SC-FOMA, 50% BB, 5 MHz, 65 LAM} LTE-FDB BEE
10160 | CAF | LTE-FDD (SG-FOMA, 505 RE, 15 MHz, QPSK) [YE-FOD 562
10161 | CAF | LTE-FDD (GC-FDM BB, 15 MHz, 16-QAM) ITE-FDD 643
10162 | CAE | LYE-FDD (SC-FOMA, 50% BB, 15 Mbiz, §4-0iad) ETE-FDD 6.58
TiGieE | CAE T IYEF DO (SC.FDMA, 5% B, 1.4k, QPSK) EYE-FDD 548
10167 | CAG | LEEF OO {SC-FOMA, 50% RB, 1.4MHz, T6-CAM} LTE-FOD 551
10168 | GAG. | LTE-FDD {SC-FDMA, 505 RB, 1.4 MHz, 64-GAM) LFE-FDD 6.79
10189 | GAF | LYE-FOD {SC.FDMA, f RB, 20RHz, OPEI) LTE-FbB 573
10170 | CAF | LTE-FOD (SG-FOMA, 1 RE, 20MHz, 15-CHAM] LTE-FOD 652
10171 § AAF | LTE-FOD (SC-FOMA, 1 RE, 20MHz, B4-GAM) LTE-FOD 5.4
10172 § GAH | LTE-TOD (SC-FDMA, 1 AB, 20MHz, DPBK) LTE-TOO 8.21
t6173 1 CAH | LT-THD (BC-FDMA, 1 AB, 26MHz, 16-0AM) LTE-bD .48
10174 | GAH | LTE-TOO (SC-FOMA, 1 RE, 20 Mz, B4-LAM) LTE-FDD 10.25 19.6
10175 | GAH | LTE-FDD (SG-FOMA, 1 FH, TEMHz, QPSH) LTE-FDD 572 +3.6
¢ Y0476 | CAH | ITE-FER (SC-FOMA, 1 RE, 10MHz, 16-QAM) | re-FoD 52 h
LTE-FDD (SC-FOMA, 1 AB, ShiHz, QPSK) LTE£Db 573
LTEFHO (8C-FOMA, T RS, SiHz, B0y LTE-FOD 552
TE-FOD (GL-FOMA, 1 AE, 1 MHz, §4-GAM] B.50
[TE-FOD (GC-FOMA, 1 AB, 5Hz, G4-GAM] .50
LTE-FOD (SC-FOMM, 1 AB, t5Mitz, GPSK} 5.72
LTEFU0 (SC-FOMA, 1 BB, 15MHZ T6-0AM 552 196
CTETFOD (REFOMA, T HE, TEMEz, 54 GAM 650
TE-FOD (S5-FOMA, 1 AE, 3MHz, QPEK) | TE-FDD [N
| TE-FOD (SC-FOMA, 1 BB, 3MHz, 15-0AM} LrEFDE BT
LTE-FOD (EC-FDMA, 1 BB, 21z, 64 OAM) [TEFDE B.50 198
[TE'FOD (SC-FOMA, T A8, 1 4WHz, GPSK) LTE-FGD 579 +9.6
LTE-FOD (SC-FOMA, 1 FE, 1.4 MHz, 16-0AM) LTE-FRD 6.52 8.8
1TE-FOD (SC-FOMA, 1 A, 1.4 MHz, 64-0AM) LTE-FDD 850 +EE
|EEE 802.11n {HT Greenfleld, 6.5 Mbps, BFSK) wLae .08 5.8
IEEE H02.1Tr {HT Graenflold, 394tbps, 16-CAME WLAN a1z 9.5
1EEE SHE TR (T Srdenflshd] 86 Mbps, B GARAT WLAN EE] +96
IEEE §f2.11n {HT Mixad, B.5 Mbpg, BPEK) WLAN 814 +9.6
IEEF: BG2 110 {HY Mixed, B4Mbps, T6-0Aly WLAN B3 +9.8
| 1EEE 802,11 {HT Atlxed, 65 Mbos, 64-0AN WLAN CHET 1B
IEEE 802,111 tHY Mivar, 7.2 Mbps, BPEK) WA 808 195
IEEE 202,110 (AT iiad, 453 Nibps, TE-CAM) WLAN 513 +95
IEEE 802110 {HT Miced, 72.2 Mbps, 54-GAM) WLAN 8.2y 96
IEEE 802,110 tHT Mixed, 15 Mbps, BPSK] WLAN B.06 Y88
JEEE 80277 n o ffentt, 50 Mbps, 15-CAM) WLAN BAR 196
T g, B4-EAM) WLAN 808 5.5
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T jcation Gyalam Nams Group PAR (g8} | UncE k=2
UMTS-FET (HSPAL) | Webma 587 96
LTE-TOD G HE

LTE-TOD (SC-FOMA, 1 A8, 1.4MHz, 16-Qa0)

(FE-Tom (sc-Foma, 1 RE, FETDC | 1028
TE-TED {SG-FOMA, 1| 718, 1.4 MHz, QPSK) LFEFDD EES]
LTE-TO0 {SC-FOMA, 1 AB, 8 MHz, {6-GAM) LTE-TOD .4
LTE-TOO (SC-FDMA, WHz, 64-CAM) LTE-TOO 10,25
TTE-ToD (SE-Finii, 1HE, 3 M, G680 LTE-TOD NN
LTE-TDD (SC-EDMA, 1 RE, 5 MHz, 16-0AM) LTE-To0 .48
1 ETE-TOD (SG-FOMA, 1 AR, 53MH7, 64-0AM) LTE-TO0 10.55
ETE-TDD (86-FDMA. 1 RB, 54Hz, QPSK) ITE-TRR
[TE-TDD (SC-FOMA, 1 RE, 10 MEz, - CHAM] LTE. TR
LTE-TCD [SG-FOMA, T RB, 10 MHz, G4-0AM) FETESTDE
LYE-TDD {SC-FDMA, T RE, 10 MHz, QPSK] | 1TE-T0B
LFE-TDD [SG-FDMA, 1 RE, 15 MHz, 16 QAM) ETE-TDO
LTE-TOD {SG-FOMA, T RE, 15 MHz, G4-0AM] LTESTHE
LTE-TI} {SC-FDMA, 1 AB, 15 MHz, QPEK) [TE-TDD
LFE-TDD {SCHFDMA, 5% RB, 1.40Hz, 16-0AM] ETE-TDD
| LFE-TDD {SC-FOMA, 50% RE, 1.4 MH:, B4-T1AM) LTE-TDD
LTE-TOD {EC-FOMA, 50% RE, 1 4MHz, OPER} LTE-TDO
| TE- T {(BC-FDMA, 50% RB, B34Hz, 16-GANY) LTE-TDD
LTE-TOD {RC-FDMA, 50% FIB, B3Hz, Fd-GANY ETE-TDD
CFE-THD {EC-FDMA, 50% BB, 24iHz, OFEK) [TETO0
LTE-TOD (S0-FDOMA, 50% RB, 5atHz, T6-GAM) ETE-TDD
| TF-THM (GC-FRMA, 50% RE, & #Hz, 64-GAN) ETE-TDD
LTE-TOD (BC-FDMA, 80% RB, 54fHz, DPEK} LYE-TED
[ ) AE. 10 MHz, 1 E-AR) TE-TOD
LTE-TH0 {EC-FOMA, 50% RB, 10 MHz, 64-CAM} ETE-TRD
LTE-TED (GL-FOMA, 50% RE, 10 MHz, QPS5 ETE-TDD
| LTE-TDD {5C-FDMA, 50% FE, 15MHz, 15-0AM) ETE-TDD
LTE TOD (S0 FOMS, 50% RE, 15MHz, B5-0aM] LTE-TOD
' UTE-TOD {BE-FOMA, B0% R, 156 MHz, QPEK) LTE-TDD
LTE-TED {3C-FOMA, 100% RE, 1.4MHz, 15-GAM} LTE-TOD
| TE-TRE (BC-FOMA, 18078 HB, 1.4 MHz, 64-0AM} LTE-TOD 108
LTE-THO (SC-FDMA, 100% AR, 5.4 MHz, OPSi<) [FE-T0D 938
[TE-TOD (GC-FOMA, 100% A, Z8Hz, 16-GAM) I TE-TRR 5.58
[TE-TOD (SC-FOMA, 100% AE, 3 MHz, 64-QAM) 5] 587
1TE-TDE (SC-FOMA, 100% BB, 5 MMz, QPSH) (FETOO 6.24
TE-TOID (SC-FOMA, 100% AB, SMH2, 16-CAM) LTE-TOT [XE]
CTESTOE |85 EH8AE, T00% FE, 5 6z, B4-0AN) | TE-TOD 1018
LTE-TD0 (SC-FOMA, 100% RE, BhHz, QFSK] (TE-TDO 923
ETE-TDD (S5-FOMA, 100% RE, 10MHz, 16-0AM) LTETOE H
EXE-TDD (SC-FOMA, 100% PB, 10 MHz, 6¢-TAM) LTE-TOD 1007
LYE-FhDH {SC. FOMA, 118% BB, 708z, QPSH) ITE-TOR 990
|LFETHO {EG-FOMA, T00% RB, 15 MHz, 16-0AM) LTE- D8 10.06
LYE-TDO {5C-FOMA, 100% RB, 15 MHz, 64-GAM) LTE-TDD 1633 196
LTE-TOD (SC-FDMA, 100% FB, 155H2, GREK) TLTE-TOD 9.58
UNTS-FO . Bubiast 5, 5 ¢ WEDMA da7
UMTS-FO0 (HE{IPA, Subtest 5, SGPP Rehe.df WEDMA ag8
PHE [QPEH; PHE 1181
PHE [QFSK, BW 884 MHz, Aalloff 0.5) PHS 11,81
PHE (CIPSH, BW 854 Wiz, Hollof 0.28) PHS 12,18
COMABELE, Fi1, SO8E, Full Rate COMAZ00E CUEE
CDMA2DO0, AC3, SOBR, FUH Rele COMAEIaE 348
COMAZBDY, RS, 5032, Full Rale GOMAZIG 3.38
GDMAZG00, ARG, SC3, F COMAZO0 350
ChMAzoDo, RGY, 503, 1 ConZndn 248
e EHE TEEFOMA. 0% RB, 20 MHz, QPEK) CTE-FDD 3
LTE-FOD (SC-FOMA, 50% RB, 3htHz, QFSK} [TE-FOD 572
LTE-FOD (SC-FOMA, 50% RB, 3 MHz, 16-GANY ETE-FDD 6.3%
ITE-FDD (SC-FIMA, 50% AB, 3hiliz, 54-Cihd) LTE-FOD 6,60
IEEE 802 16 WIMAX (28:18, Bms, 10MHz, QPSK, FUSE) WEMAL 12.03
IEEE 508 T5e WiMAK (2518, Ems, 10MHz, QFSK, FUSC, 3 CTRI. symbols) WA UEEY
IEEE E0E.188 WIMAX (31:15, Gms, 10MHz, B40AN, PUSGC) wingax 1253
IEEE 802, 168 WEMAX [23:18, 6ms, s40A, LS [ 1166
1 IEEE 802,162 WMAX (31115, 10, 10Hz, B3GR, PUSC 15 WiREA 1524
IEEE 202,180 WIHALK (5878, 10/me, 10 MHz, B40AM, PUSET, 18 WinkA 1467
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b "} Rav 7 Got Systam Nams Group PAR (dB) | Unef k=
10807 | AR | IEEE 602 16¢ WikIAX (20:18, 10 ma, 10MHz, QFSK, PUSC, 18 WiMAX A48 T5E
16308 | AMA | JEEE 802,16 WIMAK (2518, 10 ms, 10MHz, 160AM, PUSC) WA 1445 156
10362 | AAn | {EEE BOD.18s WIMAK (Z8:18, thms, 10MHz, 160AM, AME 243, 18 I WIRAX 14,58 56 |
10330 | AAA | IEEE BOZ 16e WAlAAX (2018, i0ms, 108Hz, GESK, AMG 213, 16 symants) WikitA R T -
1031 | AAE | ETE-FIE) [SC-FEMA, 100% RE, 151Hz, QPSH) 5.08 196
10313 | AbA | IDEN 3 . 051 9.5
1081 | AAA | IDEN 16 " $3.4B +9.6
0515 | AAE | EEEE B0E.11% WiFi 2.4 GHz (D555, 1 Mbpa, 98¢ tuily cyoie) i L
50318 | AMB | IEEE 802,110 WiIF| 2,4 BHz {ERP-OFBM, 6Mbps, 86pc duty cycle] 3.36
835
AhA | Pulse Wavalorm {200Hz, 10%) et 100
AhA | Pulge Waveform [200Hz, 20%) Ganeric [T
AAR_| Puise Wavelora (200Fz, 407%) | Genarie 398
AAs | Pulse Wavelorm (200Hz, BO%} Ganeric 222
AAA | Pulae Wavalorm {20HHz, B0} Genaric 0.87
Add | GHPSK Wavedorm, 1 MH= ieneric 5.14
AR, | OPSK Wavelorm, 10MHE Gerieri 622
Adh | E3-08% Wavelom, 100 kHz Ganaric 537
BAR: GA-CRNE A0MHZ Genera 657
AAF_? IEEE 802.11a WiFi (20 MHz, 64-GAM, 99pc duly cycie WLAN 847
AAF_: TEEF BOR.1 fac WiFI (40 MHz, 64-0AM, 83c duly cycis WLAN 8.60
AAF § IEEE BOZ1tac WiF| (B0 MHz, 64.-GAM, Bpe daty cyde WLAN 553
AAH T EOMABEIE I¥EV-DO, Rav. 0 COMAZON0 376
AAE | COMAZDOD (EXEWDO,Rev. ) CDMAZ000 377
AAB | COMAZEID, RT3, 5032, SCHE, Full Rate ) ()
AAH | ETETHE (BG-£OME. T RE. 0 MM GPSK i Subirame=2.9..7,8 8, Sublrame Carf-d) | LTE-TDE 7.52
[ Ada | WLAN EEEF 84 0AM, J0MH: Generic 8.54
AAA | IEEF 802110 WiFi 2.4 GHr (DSE5, 1 Mops, 59pc duy cyeke) | wLan CTE
AM, | TEEE 802,11 WiFl 2.4 GHz (ERP-OFDM, 6aibps, B3pe dudy cytled | WiCAR 5.23
AAD | IEEE BO2.1 tat WIFI 5 GHz [OFDM, 8 Mbps, 88pc didy oycle) WLAN 825
AdA | TEEE B0Z17g WiFi 2.4 GHz [DS58-OFDM, 6 Mbps, 99pc duty cycl, 1.0n0 p v | WLAN asd
AAA | tEEE B02.11g WIFi 2.4 GHz [DS55-DFOM, 6Mbps, 99pe duy cycle, Short bule) | WLAN AL
10427 | AAD | FEEE B02.11n (17 Greenflekd, 7.2 Mbps, BPSK) C WLAN 832
10423 | AAD | FEEE 80211 (HT Groanfald, 43.30ibps, 16-GAM) WIAN 847
V424" AdE | TEEE BOE 11n (HT iald, 72.2 Mbips, 64-QAM) WLAN 245
0425 | ARD | IEEE BGE11n (HT igld, 15 Mbps, BPSK) WLAN 841
10426 | AAR | IEFE 802110 (HT Greenfield, 20 Mops, 16-QAM) WLAN 245
10477 | AAD | TEEE stz 110 (HT Groondiold, 150 Mbps, B4-CAM] WLAN .41
10430 | AAE | CFEFBD {OFDIAL B iz ETM A} ETE-FOD )
10431 | AAE | TTEFDD {DFDMA, 10MHz, E-TM 3.1) "LTE-FDD BEE
10432 | AAD | LTE-FOD (OFOMA, 1SMHz E-TMa 77 EEE] 8.4
10433 | AAD | 1TE-FOD (OFEIMA, 20MHz, E-TM .1 LTE-FOD B.34
10434 T ARE | W.COMA (BS Tast Modal ¥, 64 BFEH] WCDMA ’
10435 | ARG | LTE-TEO (SEFLMA, 1 RB, 20 MHz, QPSK, UL 224,789 LTETho
10447 | AAE [ LTE-FDD [OFDMA, 5 MHz, F-T8 3.1, Cllpping 44%) : LTE-FOT 756
10446 | AAE ; EE-FOD (OFDMA, 10MHz, E-Th 3.1, Glippin 44%) LTE-EOD .53
ETE-FOE (OFDMA, 18MHz, E-TW 57 Siging 3455 LTE-FOD 7.5t
LTE-FOD [DFDMA, 20MHz, E-TM 5.1, Clipping 44%} ‘LTE-FOD 748
W-CDOMA {BS Tast Madel 1, B4 DPGH, Clipping 449%) | WeEmA 7.58
Valldation [Square, 10ms, § ms) Test 10.00
IEEE 8021 tac WIF (160 MHz, B4- A, S8pe didy cyclel WLAN 8.52
UNTSFBT [DEHEoFA) WCEA 582
CEMAZODE {1 xEV-0L, Rav. B, 2 gamers] SDMASEHE 5.55

CE#AR000 [1xEV-II0, Aev. B, 4 carierst COMAZGD
WCEMA
] iTE-TBO
LTE-T08
LTE-TDD
{TE-TDD
AAD 3,4.7,8.8) |TE-TRO
AA_D 2.3.4,789) iTE TDEB
AR 234,784 LTE-TOO
AAG 2,3,4,7,0,9) 1 ITESTDD
10469 | AAG 234 788 TETE-TDD
10470 ; AAG | LTE-TOD (3G FOIMA, 1 B, ki BRSO 24780 THETDD
10471} AAG | LTETED (SC-FOMA T HE] TENe, 16-0AM, UL Sublamen2,3,4,7 5,5] P ETETDD
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[= System Mams Group | PAR (d8) [ UncE k=2
'CTEfDO (SCFDtkh, 1 BB, 10 MHz, 54-GAN, UL 234,788 LTE-TBR 857 188
LTE-TO0 (E0-FOMh, 1 BB, 15 MHz, QPSH, UL 234,758 LTE-TDA X 156
TTE-TOD (GG-FOMA, 1 RE, 15 MHz, T6-CAM, UE Subd 23,4,7.0.9 LTE-Top aze 8.6
{TE-TOR (SC-FOMA, 1 RE, 15 MHz, &-GAh, Lt Subl 2,2,4,7 8,9 |.TE-TOE +3.6
£TEFOD (SC-FOMA, 1 BB, 20 MHz, T6-RAM, UE Sublrames234.7 6.5 LTE-TOD 532 198
LTE-TOD (SE-FORA, 1 B8, 20 MMz, 64-0AM, UL 34,739 LTE-TOl 8.57 0.6
TTE-TDE) (SC-FOMA, 50% AE, 1.4 MHz, QFSE, L 3,3,4,7,8,8) | TE-TOD
{TE-TED (SC-FOMA, 0% RE, 1.4 MHz, 16-0AM, UL 2347 B9) LTE-TRO
TTE-TO0 (SC-FOk, 50% RB, 1.4 MHZ, 64-0AM, UL Sublrame-2.3,4.7,8,8) TETHE
10462 | AAD | LTE-TOD (BC-FOMA, G0t B, 3MHz, GPSK, UL Sublrame=2.9,478.3) LTE-THE
10483 | BAD ] TTE-TOR (SC-FOMA, 505 AE, 3MHz, 16-0AM, UL Sk 2,3,4,7.8.8) | TE-TOf
iGd8d | AAD | LTE-TOD (BC-FOMA, 56 AB, 8MHz, B4-CAM, UE 8.3:4.7.8.8) LTE-TDD |
10485 | AAG | LIE-THD (SC-FUMR, G0% AEB, 53Hz, QPSK, I Sublame~2,3,478,9) LTE-TB
10468 | AAQ | LTE-TDD (SG-FLAMA, GO A8, 5MHe, 18-GAM, UL Subil 234,788 LTE-TOD
10487 | ARG | LTE-T0D (SC-FOMA, 0% AE, & MHz, B4-0AM, UL Suliframe=2,2,4,7.8,9) |TE-TRT
10488 | AaG | TFE TED (SC-FDMA, 503 RS, 10 Mz, QPSK, U Subimme-2 34 768) [Feian
10489 | AAG | LTE-THD (SC-FOMA, & , 10 MiHz, 16-TAM, UI. Subframe-2,3,6,7,8,9) LTE-THE
10450 | AAG | LTE-TDD (GC-FLkA, 5Ot AB, 10 MHz, B4-0AM, UL Sublrame=2,3.4.7 83) | TE-TOD
1048 | AAF 1 1TE-TDD [SC-FOMR, 50% R8, 15 MHz, GPSK, UL Sublrafne=2.3,4.7.8.9) LTE- TR
10482 AAF | CTE D0 (BC-FOMA, 5% BB, 15 MHz, 16-0AM, UL Subframe=E,5.4,72,9) LTE-TED
LTE-TBD (SC-FOMA, 0% B8, 15 MHz, 54-04M, Ul Subframe=2,3,4,7 8.3) LTE-TDD
LTE-TOD [S0-FOMA, 50% A8, 20 MHz, OPSK, UL Subframe=234. 788 | TE-TOR
L TE-TDD (S0-FOMM, G D8, 20 MHz, 16-Ciak, i Sibirame=2,2.4.7,8.9) LTE-TDD
£TE TDO (SC-FORA, 56% FB, 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-TOD (SC-FOMA, 160% RE, 1.4 Wiz, 16-CAM, UL Sublame=23 4 7.8.8) meTen
LTE-TDD (SC-FOMA, 100% RE, 1.4 MHz, 64-QAM, UL Subkame=2.4.4.7.6.8] LTe. Top
£TETDD (BEFDMA, 100% RB, 3 MHz, OPSK, LI Sutiframe-2,3.4,7.6.5) LTE-TDD
LTETOD (8C-FOMA, 100% RE, . 16-0, LI Sublrame=2,9,4.78,9) | 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 I7ETOD (SC-FOMA, 100% R, 5MHz, 16-0AM, UL Subframe- FE-T00
LTETOD (EC-FOMA, 100% RB, § MHz, B4-QM, LIL Subfrarn 7 FETOD
{TE-TOD (SC-FOMA, 100% RB, 10 Mz, GPSK, UL Sublrame=2.3,4,7.8,9} LTE TED
1TE-TED (SC-FOMA, 100% RB, 10MHz, 16-GAM, UL LFE-TO0
LTE-TED (SC-FOMA, 100% RB, 10MHz, 6E-0AR, UL 234709 LTE-TOT
ITE-TEE (SC FUMA, 100% RB, 15MHz, OPSK, UL Subframe=2,0,4,7,8,8} _ LFETOD
LTE-TOD (SC-FOMA, 100% HE, 2 1B OAM, LE Sidtrame=234.7.8.9) LTE-TOD
10511 | AAF | LTE-TDD (SC-FOMA, 100% RB, 15MHz, BA-C1AA, UL 2.3,1,7.8.9) LTE-TOD
10512 | AAQ | 1TE-TEE) (SG-FOMA, 100% RE, 20MHz, QFSK, UL Subfieme-%,5,4,7 £1] LTE-TED
10513 | AAG | LTE TED (SCHDAA, 100% RB, 20 MHz, 15-0AM, UL Subframe=2,2,4,7,8.91 | TE-TAD B.42 +9.6
10814 | BAE T TTETHD (8C-FOMA, 100% RB, 2044z, 54 0AM, UL Subframe=2,3,4,7.8.9) LTE-TOD .45 +9.6
10515 | AAR | IEEE BOE. 11k WiFi 2.4 GHz (DSES, 2Mbps, S8pc duly cycis) WA 158 | +9B
10516 | AAA | EEE B02.1Th WiFi 2.4 GHz (D555, 5.5 Mps, 99p¢ duly oycle) WLAN 157 168
£ 8021 th WiF| 2.4 GHz [DSSS, 11 Mhps, 99pc duty cycie) WLAN 158 +0.6
{ {EEE 802.11aMh WIF| 5 GHz [OFDM, 9 Mbps, 9%pe duty cyche) WLAN 8.23 +9.8
IEEE A02.11a/h Wikl & GHZ {OF 06, T2 hibps, B8pa duly epda WLAN 839 | {88
TERE BUZ.11a/M WiFi § GHz L DM, T8 Mbps, 990 duly oyee WLAN BiZ 156
802. 112/ WiFi § GHz {OFT, 24 Mbps, 99pa duly oyolg WLAN 7.97 19.6
ah WIF| E GHz (OFDA, 26 Mbps, 59pc duly cyele] WLAN 845 06
| EEEE 802 11 ah WIE] 5 GHz {OFOM, 38 Mbps, 89pe duty eyvela) WLAN a.08 e
TEEE &[F2.11a/h WiFi G GHz {UFOM, 54 Mbpa, 99pc duly cycls] WLAN 597 168
TERE 82,118 WiFi {20MHz, MCE0, 39ps duly oyole WLAN 5.8 9.6
IEEE 502 11ac WIFT (20MYiz, MCS1, S8pc duly cycle JWN T se | st
| T0657 7 AAD | IEEE 902 11.ac WIF: {20 MHz, MES2, 09pe duty cycle WLAN B2t +8.6
10528 | ARD | [EEE B02.11ac WiF: {20 hiHz, MCE3, BUps dity oy WLAR 636 196
10529 ;| AAD | IEEE B0Z2.116c WiF: {20 MHz, MCEA, $8pc duly cycle WLAN E.08 196
10831 AAD | HEEE 802,11 ac WiF: [20 0z, MCSS, 99p0 duly cycle WLAN 0.43 FEr
“itisaz § AAD ; SEEE B0Z.11ac WiF: (20#fHz, MGST, 99po duty cycle WLAN 8.29 9.8
10532 ; AAD | JEEE Aikd 11ac WiFi (204Hz, MCES, 95pc duly cychs WLAN gag | 5.6
10534 | AAD | IEEE BO2.11ac WiFi (40 MHz, MCED, Spc dulyeyera) 77 WAN 845 168
10535 | AAD | IEEE BUZ. 1 tag WiFi (€0 MHz, MCET, BOpc duty cyche WLAN .45 196
10536 | AAD | JEEE 8021 1ac WeFi (40 MHz, MGB2, 29po duty cycle; WEAN [ +9.8
[ 96537 | AAD { EEE AGZ 1 Tac WAF] [40MHz, MCSE, 95 ol WOAN B.44 +36
10558 | AAD | IEEE BBE.11ac WiFi (40 MHz, RCS4, Sine duly cyeb WERN H54 196
10540 | AAD | IEEE BOZ.11ar WiFi (40MHz, WCES, 99pc duly cyca WLAN B30 196
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c System Home Group FAR {dB)
EEE 807.11ac WIFI [40 MKz, MCS7, 99pc duly cyole) wian .46
TEEE 802.1140 WiFl (40 MHz, MGSS 98pe duty cycle) e . A 3.85
|EEE 802.11ac WiFi WLAN R .
i (B0 MHz, Mcso S0pc duly cycls U wilan 847
[BoAtHz, MCE1, 28pc duty cyele) WILAN B.55
|EEE suz T1ac WiFi (B0 piHz, MOSS, 59po duty oyoln | WA
TEEE 802,11a¢ Wi {60MHz, MCS3, 98p: duty £yele) Wi
|EEE B0 {BOMHz, M54, 59pc duty aycle
|EEE 8021 1ac wifi |B0 MMz, MGSE, Bpe duty cyele
AAD | |EEE &NZ.11ac WiF: jBDMHz, MGE7, Bipc duty epsla) ¢
2 | AAD | TEEE B02.11ac Wir: (30 MHz, M58, 39pc duty oydle]
T ase (A Mbz, MGES, 99pe duty Sycle] VLAN
AAE | IEEE BOZ. iiac wiks {160 MHz, MOS0, 95a¢ dity CWLAN
AAE | IEEE 802.11ag Wir: {160 MHz, MEST, §ac disty WLAN
MAE | IEEE 802 11ac Wifs {160 MHz, MCS2, 9990 dty oysle VWLAN
AAE | |EEE 802 §1ac WIF: {160 MMz, MCS3, S9pe duty cycle) WL AN
AAE | IEEE 802.11ac 2 2, MSS4, s9ae duty eyelo: WILAN
AAE | IEEE 802.T1ag WIFF 1160 MHz, MGS6, B3pc duly cycle! WEAN
AAE_| [EEE B0Z.T ac WiFt {160 MHz, MCS7, 99p0 duly ayole! WEAN
"BAE | IEEI 2. t1ac WIF (180 MHz, MCSS, 99pc duty cycley | WeAN
AAET|VIEEE BOZ. 120 WIE {160 MHz, M089, S8pe dUty cycle) WEAH
AAR | [EEE B12.11g WiFi 2.4 GHz (D555-F 0N, 9Mhps, 39ps duly oycha) WEAR
AAk | TEEF, B2.11g Wikl 24 GHz [(1555-UF UM, 12 Mbps, 3990 duty oyole] WEAR
AAd 1 EEE B02.11g WIF| 2.4 GHz (DSSS-OFDM, 18 Mbps, 980c duty cyele) WLAN
AAR T IEEE BOE 1 1y WIEE 4 EH: (DSEE RN, 24 Mbps, S8pe duty cyels) WUAN
AAR ¢ IEEE O2.11g WiFi 2.4 GHz (DSS5-OFOM, 36 Mbps, 30z duly cyele WLAN
AMR § IEEE 802.11g WiFi 2.4GHz [DSSS-OFOIM, 45 Mups, S9pr duty cycle WLAN
AR EEE BOZ.1 Ty WIF 2.4 GHz (D8SS-OFOM, bps, S9pe dudy k) WLAN
AAF T IEEE BYETTb WiF 24 8Hz (D85S, 1 Mbpe, Siipe dudy cycisl WiAN
AAR | IEEE BOE.115 WiFi 2.4 GHz (D555, 2Mbps, S0pe duly wyele) WLAN
AM | IEEE 802, 17b WIFI 2.4 GHz (DSSS, 5.5 Mbps, 90pc duty cycle) WLAN
Ana | 1EEE a0z th WIE 2,40z (D388, 11Mbps, 90pc duly cytls) Wlat!
“afda | IEEE BO2.11g WIFi 2.4 GHz (DSSS-OFEM, 6Mbps, 10ps duty cycis) WUAN
AAR | IEEE Bp2.1Tg WiFi 2.4 GHz (DSES-OFOM, #hhps, 90ps duly cycle) WLAN
AAA_ L IERE 802.1Tq WiFl 2,4 GHz (BSS5-OFEM, 12 Mhps, S0pt duly cycle) WLAN
Afd ¢ IEEE 802,11 WIF| 2.4 GHz [DESS-ORDM, 19 Mps, Sipe dity eyols WLAN
ARR | IEEE 5021ty WiFl 2.4 GHz ([D555-OFDN, 24 Mbps, B0pc duly oyels WLAN
AAF | IEEE HUZ.11g WiFi 2.4 GHz (DSS5-OFDM, 56 Mbps, S0pE duly cycle WLAN
AAA | IEEE BGS.1Tg WiFi 2.4 GHz (DSSS-OFDM, 48 Mbps, 30pc duty cycle] WLAN
AR | TERE 802,119 Wiri 2.4GHz (DS3S-OFDM, 54 Mbps, 80pc duty evcio WLAN
AAD | EEE 802,11/ WIFI 5GHz [OFDM. 8 Mbps. 9086 duly tyris] WLAN
TAAD | EEE EEE YAk Gz [OFDM, © Mbps, 90pz duly cycle; WLAN
AR | FEEE &02.11a/h WiFi 5 GHz [QFDM, 12Mbps, 905 duty sych) WLAN
AR | IEEE 802.1 1@ WiFl & Griz [OF DM, 8Mbps, 900¢ dUky cycle ) WLAN
| AT EEE 802,110l WIFi B BHz (OFDM, 24 Mbps, B0pe duty eyela] WLAN
WAl | IEEE 802 11 WIFI 5 GHe JOFDM, $6Mbps, 30pc duly cydle WILAN
AAD | IEEE B02.11a/h WiFi & GHz {OFOM, 48 Mbga, 100 duly cyale! WLAN
AAD | [ERE #02,Fla'h WiF| 3Gz {OFIM, 5% Meps, 90oc duty cycle) Wiak
AAD | TEEE 802,11 (HT Mixed, 20 iz, MEGST, B0pe duty oycla o WLAN 283
AAD HT Mined, 206z, MEET, Bpe dlty cyala) Wi_AN 8.7
ARG IEEE BEE. TR [T Mixed, 20 MHz, MGS2, 80pe duly cycls WEAN BEE
AAD | [EEE B02.11n (HT Mixed, 20 MHz, MCS3, Hpe duly aycle WEARE K
AAD | IEEE 602.13n {HT Mixed, 20 MHz, MGSE, 80pc duly cycle T (Y B.74
AAD 1 [EEE B02.1§n {HT Mixed, 20 MHz, MESE, 50pe duiy aycia WEAN 871
AAD § IEEE 802110 {HT Mixed, 20 WHE WESE, 80 ity Sycle W A2l 8.7z
ARD | IEEE BU2.19n {HT Mixed, 21 MHz, MGS7, 80pc duly cycie WEAN Yoama
AAD | IEEE BE.11n {HT Mixed, 40 MHz, MCSI, S0pc duly oyce U e ]
AAD | JEEE 802,150 {1 Mixed, 40 MHz, WMEST, Sope dlty eycia) ) WEAN 535
AAD | IEEE BOZ.Ttn {HT Mived, 40 Mz, MCS2, B0pe duty oyt WEAN
TAAD §SEEE A0E 1t {HT Mixad, 40z, TACSA, B0pe duly cycla VLA
AAD Y IEEE BDE.Tn iHT Mined, 40 MHz, MGS, 90pe duly cyois WEAN H
AAD | (EEE BO2.1Tn {HT Mixed, 40 MHz, MCS5, 90pc duly cycie i T WeaN TUUETE
AAD T EEE 802110 (HT Mived, 40 MHz, MCSE, 50pc auty cycl | WiAN 857
AADF | IEEE 802110 {HT Mixed, 40 MHz, MGET, Aiipie thity ey WEAR B.ER
AALDN | IEEE BOE.11ag WiFi (2FMHz, MCSD, 90pg duly cydle) WEAN B84
AAD | IEEE B02.11T8c Wikl (20 MHz, MGEA, B0pa duly oydle) WEAN ks
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U0 | Rev | C ication System Nama 1 Group PAR (d8) | Unct k=2
[idate | aan | HEEE uz.11ac Wik (20 MHz, MCS2, 90ac duly cyols) WiIAN 257 <58

106706 | AAD | IEEE 202 11ac WiF| (20 MHz, MC8S, 20ps duly aycle) WLAN a78
10811 | AAD | IEEE 8021180 WiFi (20 MHz, MGS4, S0pe duty cycle) WLAN | e
1062 [ "AAD | IEEE 802 11ac Yo (20 MHz, MCSS, Sige duly cyele) WILAN 8.7
10613 | AMD | TEEE 202,11ac WIFI {20 MHz, MC56, B0pE duly oyole] WLAN 3.9
TOa14 | ARD | [EEE 2021 1an Wi {200Hz, MGST, 9lipn duty cysle] WLAN 3.59
10616 | AMD | [EEE A02.11ag Wiri (B0MHz, MOSE, Dipe duty eyele) WLAN B.82
i I 2.1 12 WiF: {40 MHz, MCED, 90pa duly cycif WHAN 385
2. T1ac WIFF (40 Mz, MCS1, 90pe duly cyole, WLAN D
VEEE BUZ H1ac WiF: {40 MHz, MCSZ, B0pe duty cysle] WL Ak B.56
|EEE BOZ. T1au WiF: (A0 MHz, MGS3, B0pe duty cycle) WLAN [:\:)
[EEE B0z, T 150 WiFs (40 MHz, MCS4, BHpe duly oycla) Wi AR 587
IEEE 2. 11ac WIF; (40MHz, MCS5, 50ps duly oyle] WILAN I
IEEE B2 F1ar WiFi (40MH, MESS, 20pe duty oyl WLAR B.5E
T 602, 1ap WiFi j4pNMHz, MCE7, Bips duty cyeld WIAN 382

[EEE B2 t1ac WIFi {20 Mz, MC58, S0pa duly oycis) WLAN

EEE B iz, MCB8, Glps duly oyle] wian

IEEE 802.%150 Wi {0 #fHz, MC S0, B0pe duty cycle WLAN

\EEE R02.11ag WiFi {H0MHz, MCS1, 9ipa duly epole) WLAN

5 hEHz, MO 52, S0pe duly cycle] WLaM

[H0 4 Hz, MCB3, B0ps duty oyole] WLAN

i WIAN

|EEE ®02. 1150 WiFi {H0MHz, MUSS, B0pe duly epele} WLAN

FEEE 502,11 ac WiFi {808FHz, MCE6, 50ps duly oycle] WLAN

IEEE B02.1ac WIF] {BGMHz, MCS7, 50pt duly oycle] WLAN

TEEE 8024 1at 2, MCSS, S0pe duty cyele] WLAN

IEEE B)2.11a WiFs (80 hHz, MCES, S0pc duly syela] WLAN

| EEE E02. 1ac Wit {160 MHz, MCS0, 90pc duly cycle) WLAN

|EEE BD: 3 HWMCS1, S0pe duty cycle) Wl AR

|EEE B ACS2. Spe daly eyelo) WLAN

[EEE B2 T1ac WiFi (160 MHz, MCES, $inc duly cycia) WLAM

|EEE 8071 1ac WiFt {60 MHz, MC354, S0pc duty cycle!

BOZ.t1ac WIF {160 MKz, MCSS, 9pc duty cycle,

TEEE BHZ 720 WIFT {160 MHZ, MCSE, 90pe daty cycle

|EEE B012.11ac WiFi {160 MHz, MCE7, 90pe duly cycle,

|EEF, 802, Hag WIFi {160 MHz, MOSE, 90ns duly cygls! VLAN
IEEE BO2. tac WIE {160 MHz, 3CS3, 900c duty cycle! WLAR
CIE-THY (80 FOMA, 1 R Mz, OPSH, UL Subh: LTE-T0D
LTE-TED {(SC-FOMA, 1 RB, 20 WMz, OPSK, 1L LTE-TDD
COMAZGNA [1x Advanced) COMAZION
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-TED FOFDME. 5 M2 £-Th 2.5, Clipping 44%) LTE-TBD
LTE-TED {QFERGA, 20 MHz, E-Ted 3.3, Clipping 443, LTE-T0D
Pulse {200Hz, 10%) Test

Pulse Wavefenm (200Mz, 20%) Test

" Flrlsa Wavsform (2 0% Teed
Fies {B60Ez, GOt

Piize (200Hz, BOR

Rluetoath Low Enengy

IEEE 802, 1 fax {20 MHz, MCB0, S0pc duty cycle)

R E5E T T

He, B4G51, 30pe didy eyele:

|EEE 807 Fax [F0 %z, TATEE, $iipe diiy Byels

IEEE B0S.1Tax (20MHz, MCE3, 90pc duly cycle

[ IEEE 8021 Fax (20MHz, MCE4, S0pe duly oyole,

IEEE &02.1 tax {2DMHz, MCE7, Hipt duly cydla)

IEER §02.1Tax (20MHz, MCES, 30pc duly cycle)
{EEE 902, 1 v [20B4Hz, MCS%, $0pc duty wyole} WEAN
IEEE 8021 tax (20 MHz, MGS10, 90pe duty cycha) WEAN
) WEAN
{EEE ALE.11ax 420 MHz, MCE0, $0pc duly cycled WIE AR B
IEEE 802, 1 Tax {200Hz, MCS1, $9po duly opcled WILAN +9.6
{EEE B02.1tax {204z, MC3Z, S8pc duly cycley WLAN +5.8
T IEEE 8021 ax (20MHz, MCS2, BBpeduty eyeley 0 T Wb 196
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HE Systerm Heme Group | PaRieB) [UncF k=2
¢ 120 AEHz, MGS4, S8pc dity cycle) o WLAN | .45 156

EEE B0E11ax |2004Hz, MCSS, 38pe duty cycle) WLAN 485
IEEE 802 11ax (20hHz, NGS5, 38pc duty eyels) . WLAN 48 |
IEEE 8021 fax (20 MHz, MCS7, pe duly cycle) T WA i
TEEE BilZ. 114x {20 MHz, MCSE, $9pe duty cyoled WLAN H
IEEE R02.17ax (20 hHz, MESE, 88pe duly cycie} ] WLAN
TEEE 802, 112% (20 MHz, MCS10, 9dpe duly cyoia) ’ ] 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 B02,11a% (40 Mz, MGS2, 80po duty oycle o WLAN

| ERE 802 ax (4 MHZ, MCSS, 90pe duty opcle WLAN
IEEE 202,17 ax {40 M WLARN
i 802, 11aw 3 . WLAN
TEEE 802 112x (40 MHz, MCSE, 00pe duiy cycle B VWL
IEEE 802,11 ax (41 MHz, MCS?, 80pe duty cyole] WLAN
TEEE 202.11ax {40 MHz, MCSE, B0pe duly cycle - WILAN
TEEE 803, 1 tax (40 MHz, MGSE, 90pc uiy oyois} B WLAN
TEEE B2, 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
TEEE 02, 11 ax (40 Mz, MLE2, $8ps duly Gyole U] wan
TEEE B02.17 ax [40MHz, MCS3, 9pc duty cycle) WLAN
EEE 802,118 (40 MHz, MCS4, 392 duty cycle WA
[EEE B02. 1 Tax (4G MHz, MGSE, 38pc duly cycis} o WLAN
TEEE B02. 17 ax (46 M=, MCSE, $9ps duly ayole? WLAN
i (4 , MCSY, Bpe duty cycle WLAN
[EEE B2 1 Tax (40 MHz, MCEB, 38p¢ duty cyele WLAN
TEEE B02.11ax (4(MHz, MGSE, 99Fc duly cycis) o WLAN
IEEE 802, 1 fax (40 MHz, MCS10, Sdpe dety cycle) WLAN
HEEE 80z 1 fax (4 iz, MCS11, 99pc duty cycle) WLAN
IEEE &02.17ax (80 MHz, MCSI, 30pe duly eycle) WLAN
IEEE 802.11gx (B0MHz, MCS1, 90pe duly cycist ’ WLAN

EEE 802.11ax (80 MHz, MCS2, 90pe duty cycle WILAN
| ax (80 MHz, MCS3, 90pe duky cycle WLAN
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 802,112 (60 MHz, MCS?, 30pc GUty Syel) WILAN
(IEEE BO2.112% (80 MHz, MCS8, 90RC dUly cyele)

iEl i1y (B0 MHz, MCS8, 90pc duty opol

|EEE B02.118x (30 MHz, MCS10, S0pe duly eycla) WLAN

TEEE 802,11 ax (60 MHz, MC511, 90ps duty cycle) WILAN

IEEE BO2.11ax (B0 MHz, MOS0, 95pe duly cycle] WLAN
| IEEE BO2.11ax (B0 MHz, MGS1, 99pe duly oyely WLAN

|EEE B02.118x (30 MHz, MCS2, 99pc duly cycls) T WLAN

IFEF. 02,11 (60 MHz, MCS3, 990 Gty oyl
EEE 802112 (80 MFz, MCS4, 39pc duty cycle

IEl 3 y oyeh
VEEE B2, 17 ax (B MOz WMOSE, Bope duty eyl
IEEE 3(2.11ax (30 MHz, MCS7, 89pc duty cycls] WILAN
IEEE B02.11ax (30 MHz, MCSE, 99pc duly wyele) WLAN
IEEE 802 11ax (BOMVZ MCSS. SSpc durycycle) WLAN
IEEE BAZ. t1ax (B0 Mz, MCS5D, Uty cyele) WLAN
|EEE BOZ. t1ax (B4 MHz, 30511, 89pe duly cyois WLAM
IEEE B2 14 (160 MHz, ML, Hipc duly cyols WLAN
IEFE A0, 1ax (160 MHz, MCS1, $0ps duty cycle Wl AN
IEEE B0, Hax (160MHzZ, MCSE, 80pe duty cycle) ] WLAN
[EEE 05, 714 (160 MHz, MGS3, 30pe duty eyels) B -
iy edi iCAS Bediymet T T G
(160 hiHz, MGSE, S0ps duty grole) WLAN
IEEE 802, [1ax (160 MHz, MCS6, B0pc duty cycley VAN AR
IEEE 802 t1ax (160 MHz, MCS?, 80pc duty cycle) . WLAN
|EEE BOZ_T1ax (160 Mz, MOSH, Gpe dity eyeiad WLAN

IEEE B02.11ax 160 MHz, MCSE, 3dps duly cycle, WLAN BEHT 106
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Comm Syslem Name Group FiLR {dE}
VEEE 802, 11a% {180 RHz, MES 1, 90t duly cycle) o WLAN 5,00
E 802.11ax (160MHz, MCS11, 90pc duty cycle) ’ Wl AN . B34
TEEE 802.11ax [160MHz, MCS1, Bapc oty ayhs WLAN a.84
AAL | IEEE @02, [1ax (160 Miiz, MCE1, 56pe daly cycta ’ “WILAN 477
IEEE BO2, Hax {180 Mz, MCS2, B9ps duly cycle WEAN L
'|EEE BOE. {14 {160 MMz, MLE3, 990c Uty cycled ) WE AN )
IEEE B02.11ax {1650 MHz, MCS4, 98pe duty eyele; WLAN EGE
IEEE 802 11ax (100 Mz, MOCES, $8pc dily cyole R WLAN 545
IEEE 802.11ax (150 MHz, MCE6, 59p duly oyole .58
[EEE 802,17 ax (160 MHz, MGE?, 39ps duly oycle 5.48
VEEE 802 F1ax (160 MHz, MCSH, B8pc daty aycte) 353
1EEE 812.TTax {160 MHz, MCZ9. 83pe duiy Sytie .54
TEEE B02.11ax {180 Mil, WCE1D, 5ops duly oycie] ' WA B854
|EEE BO2.{7ax {160 MHz, MCS11, B9pc duly cyela) Wead B
56 NR {CP-OFOM, 1 RB, 5 MHz, OPSK. ThkHz) " | 5@ A FRT TOD 7.99
S NAIGP-OFDM, 1 B, t0MHz, OFSK, T5¥Hz) 5G MR FRY 108 a.0%
&6 NA (P ORI, 1 B, 15Nz, GPSK, 15%Hz ) EXi
5G NA [GF-OFDM, 1 AR, 20 MHz, QPSK. 15kH2 802
&G MB [GP-OFOM, 1 A8, 25 Miz, GPSK, ik B2
5 NF (CP-OFDM, 1 e, 30 Wiz, GPex, T5ktz 56 MA FR1 100 [
B3 MR (CP-OFDR, 1 RB, 40 MRz, GRS, T15RHZ ) =G NA FR1 10D i08
AAE | EG MR [GP-OFOM, 1 R, 50 MHz, QPSE, 15 kiz) 55 WA FR1 700 3.0%
ARF | 5G NR (CP-UFDM, 50% A, SdtHz, aFS, 15 kHz) ] T |sENRFRITRD | #&i |
AAE | 5Gi NR (CP-DFDM. 505 FB, 10 MHz, GPSK, 15kHz) ’ SG NA FR1 FRD | D
E6 N (CR-OFG, 50% B, 15 MHz, GPSK, 16KHZ) B 86 WR PR 0 B.30
|56 NR [CP-CFOM, S0 RB, 20 Mz, QBSK. 15kHz) I BENRFRI TENY | .44
10778 T ARG | 5G WR {GP-OFTM, B0% RE, 25MHE GFEK, 15 kHz) 53 MR FRT TOO 8.42
0780 | AAE | 50 WA (CR-OFDM, 5% AB, S0MHz, GPBH, 15kHz) B3 MR PRI TOD ESE
10781 | AAF { 5G NA(CP-DECRE, 50% RE, 406Hz, QPSK, 16 kHey '5G MR FRT TDO 598
16782 | AAE 1 54 'NA TCP-OFDM, 50% MHz, GPEK, 154Hx VEGNRFAT TOD 6,43
" 1n783 | "AAG [ 56 NR (CP-OFDM, 100% Wz, GRS, Th R ’ 5G MR FRT 700 8.3
0784 | AAE | 5G MR (CF-OFDI, 100 10MHz, OPEK, 15 kHz) 50 NA iR1 Tob 320
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 | 5G NR {CP-OFDM, 100% RB, 25 Mz, GFBK, 15Ktz ) 5G NR FR1 TDD B.A4
10788 | AAE | 50 WA CP-OFDM, 100% AE, 30 Wbz, GPSK, 15kHz} ) 5 NA FR Tog | EEe
0780 | AAF ! BG NA (CP-OFUM, 100% RE, &) MHz, OFSK, 15Kz} 56 W PR TOD 547
5¢3 M (GF-OFBM, 100% B, 50 MHz, GPSK, 15k " VB WREALTOO &35
5G NR (GF-OFDM, 1 R, ShHz, GRER 30kRz) 50 MA FA1 DD L)
5G MR [CP-OFDM, 1 B, 10MHz, OFSK, 80kHZ] [ EanNARR YOO Te2

5 NRt (CP-ORGRATY RE, 15MHz, GPEH, 30 RHZ)

(5 A FR1 T00 798
SE HR {CPOFOM, 1 RE, 30MHz, QPSK, 30kHz) S A FAT T00 758
| 5& MR {CP-OFOM, 1 AB, 25 MHa, QPSR 31 55

QPER k) ' ) 53 NAFRT TOD | 784

56 MR (CP-OFDM, 1 AB, 30z, GPSK, 30 kHz) ) &3 N PR TBL S
50 NRiCP.OFDM, T RE, 40MHz, GPSK, 30 kHz) ) | sNAFRT TOD 8.0
5G MR (GF-OFLRE, 1 A8, 50 Mz, DPSK, 205H2) | 5 reR FRY TOD 789
565 W (CP-DFDM, 1 78, 60 Midz, DPSK, Sikzy SGNRFR: 0D | Fo3
G MR [CP-OFDM, 1 FE, 80 MHz, 3PSK, 30kHz} ) 5G NR FAT TOE 7.8
53 NR [CP-OFDM, 1 B, 50 MHz, GFSE, 30KHz) " | sG'HRFAT TOD 7.87
BG NR [CPOFDM, 3 RB, 100 Mz, DPSK, 30582 T EG MR AT 100 7

565 MR [CP-OFCM, 509 RE, 10 QPSK, 3kHz] ) 506 NA FR{ 100D

| 56 NR CP-CFDM, S0 AR, 15 h . QF5K, 30kHz 56 NA FH1 TCD

G MR {CP-OFDM, 50% RE, 30 Wiz, OPSx, 3okes G N EET TOD

56 NR {CP-OFDM, 5% RB, 40MHz, QFSK, 0 kHz "BE MR PRI TON

3G MA 50% RB, 60 MHz, QPSK, a0 kHz) ) &G MR FR1 TID

S8R 100, 18, 5iHz, QPSE, 3ikHa) 5Gi NR FR1 T00

"1SG MR (GP-DFOM, 100% AB, 10 Mz, 5K, 30kHz] ) 5 NR FR1 1080

53 NR (CP-OFDM, 100% FE, 15 MHz, GF3K, 30kHz) 603 Nt FRY TDO

50 NR (CR-OFDM, 160% RB, 20 MHz, GOPSK, S0kHZ) ! s HRFRT TOD

(3 NA [GP-GFDOM, 100% RB, 75 MHz, GRSk, ankiy) oo T SENAFAITDO

5G NR {CP-QFDM, £00% RB, 30 hiHz, OFEK, 3ikHz) ’ £ MR FAT D0

5G MR {TP-DFRM, 100% RB, 41 kil OPSK, 30kHz) - 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 155 WA ([GP-OFDM, 100% A8, 80 MHz, OFSK. SkHz) 50 MR FRY TOD
10828 |"AAE | BG NA (GP-OFDA, 1007 BB, 50 MHZ, GPSK, 30kHz} - 561 NR FRY T
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Rev | © mication Systam Name o GQroup "] PAR @By | UneE k=2
AAF | 5G MR (CP-OFDM, T RS, 160 Mz, OPSK, 30xH: 5GHR FR1 TRD . 145

AAE”|'BG'NR [CP-OFDM, ¢ RB, 10MHz, QPSK, G0 kHz} T 6 % ERT¥DD |

BAD | 56 NRICE-OFDM, + RB, 150Hz, QPSK, 60kHz] S AR FR1 ToD
AAE | 5G NR (CP-OFDHA, T RB, 20MH2, QPSK, 61 kiz] 5 MR FR1 TOD
AAD_| 5G NR (GF-GFDM, T RE, 26MHz, OPEK, 60 kHz) ’ 56 MR FRT TOR
AAE | 56 NR [CP-DFTM, 1 RE, 30 &Hz, QPEK, B kHz o 56 WA FRT TOD
ARF ] 5 HR [CP.GFDM, 1 RB, 40MHz, OPSK, 60 kH) 56 MR FRT TOO
AAE | 18, 5o6Hz, DPSK] S0KH 56 WA FRT TET
AAE_L 56 HIR (CP-OF A, 1 RE, Gohiz, QPSR §i ki) 50 WA FRT TETY

506 MR [CP-DFTIM, 1 AE, B0MHz, GPSH, BD kHz) 5 MR PR TOD
AAE T 56 NRCEOEDA T RE, 91MHzZ, DPSK, 60 kH7) 5G WA FRI THT
AAF | 506 NR GPLOFOM, 1 B8, 100 Mz, OPSK, 80kHz} L 53 MA PR 10D
AAD | 50 WR (CP-OFOM, 50% RE, 15 Wz, QPSK, BokHy G NALFR1 TN
AAE | 5G NA (CP-OFDM, 50% R, 20 Mz, GPSK, G0kHz) o 5G NA FR TOO
RRE | 5 MRUCEIORDN, B0% RB, 30 MHz, QPBH, §0kHz) 5G NR FRi 100
ARE | 5G WA (CROFDM, 100% RE, 10 Mz, GPEK, s0xHz) G NAFAE 100

AATH | 50 NA (G PFORE, 100% RS, 15 MHz, QFSK, B0kHz) 56 WA FRT TDO
AME 20 MHz, QFSK, 60kHz} 56 WA AT TOD
R 25 MHz, QPSK, 60KHz) 5Q MA ERT 10D
AAE | 5G NA (GP-DFDM, 100% RB, 30 MHz. QBGK. BORHE)
ARE | 5G NA {CP-OFDM, 100% RB, 40 MHz, QFSK, BOKHz} G WE FHY Tob
AAE [5G NA (CP ~OFEM, 100% RB, 50 MHz, QFSK, 60kHz) 5G NA EAt 10D
ARE | | 5ENRFRTTOR
ARF | 5G NA CF'-DFDM 100% RB 50 MHz TESK, 2} ) 5G NR FRI TDU
AAE | 5@ NH (GP-OFDM, 100% RB, 80 MHz, QFSK, BQkHz) G NE ERT TDL
| Ank | 5o N (6P GFER, To0% A8, 100Nz, OPSK. 80K | SONH At ToD
ARF DEF60E0M 1 B, 100MHz, QPSk, 30k 5G; WA ERT TDOI
ARF DFT-5-0OF LR, 100% A6, 1003Hz, QFSK, 30kHz) G WH FRI TOL
ARE DFT-s-0FTH4, | BB, 300 MHz, GPSK, 120kHz) 5G NR FAZ 100
AAE DF T-s-OF D4, 100% BB, 100MHz, GPSK, 120kHz) 5@ NR FA2 100
BAE D Ts-OF DN, 1 HE, 100MHz, 164N, 12TkHzZ)
ALE TFT--OF D, 100% AB, 100MHz, $BOAM, 120 kHz) EENEFRZTOO | &EE
AAE | 5Q WA {DFF-s-FOM, 1 RE, T MHz, GaGAM, 120 kHz) 5G A £AZ TDO
Q NR (DFT-5-0F D&, 100% AB, 100MHz, 64GAM, 120kHz) 5G N FR2 TO0
& A (CP.ORDM. 1 BE, 1008z, QPSH, 120 kHz) &G NA £RZ 10D
10876 | ARE | BG N (CF-OFDOM. 100% KB, 100 MHz, GRSK, 120RHZ) © | B&'NE ERZ ThD
10877 | ARE | 5(3 MR (GF-OFDM, 1 RB, 100MHz, 16QARM, 120%Hz) 5G MR EA2 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
“IGRAE | AAE | 55 MR (CP-GEDM, T00% HB, 100 MHz, G40, 120kHz) LT R N R 00
108ET | AAE | 5@ N (OF -6-OFDM, 1 RE, 50 MHz, GFSK, 120kHz} GG NR FRE TDD
10HE2 | AAE | GG N (DF F-5-OFDM, 100% RB, 50 MHz, GIFSK, 120 kHz) 5G MR FR2 TDD

0883 ¢ AAE | SRNR

RB, 50 MHz, 560,

10824 | ARE | 56 NR (DT OFDM, 100% RB, 50MHz. THIAM. 120 kHz) © | RE MR FRETOD
{DHEE | ARE | 5G MR [OF -5-OFDM, § B, E0MHz, G40AM, 120kHz) 5G HR FRZ TOD
10586 | AAE | Gl PR {IF -5-OF DM, 100% RB, 50 MHz, B4QAM, 120 kH7) 5. HR FRZ TOD |
10887 | AAE : 5G NR (CP-DFDM, | AB, SHMHz, QPSK, 120%Hz) ] SG MR FR2 TOD
10828 | AAE § 5G NR ICPIOFDM, 100%¢ RB, 50 MHz, GREK, TEOKHA] | &6 NRFRETER
tOES | AAE | 5G NR(GP-OFDR, 1 A, GG NR FR2 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) 53 HA FR2 TOO
10852 | AAE T 50 MR (CP-OFDM, 100% AB, 50MHz, 540, 120kHz} o B NR FRZ TOD
“16897 | AAE | 50 NR{DETS-OFDM, § KB, 5MHz, GPSK, 30kHz) o 5G NR FR1 0D
iDESE | AAC | 56 NR {OFT--CFDM, § RB, 10MHz, QFSK, 305Hz) 5G MR FRT TN
T0EGY | AAB | 50 MR {OF -5-OFDW, 1 RB, 15MHz, QFSK, 30kHz) 5G NR FRT TOD
10900 | AAC } 5G MR (DFT-s-DFDM, 1 RB, 20 MHz, OFSK, 30%H: T sk e TED
a0t | AAB | G NA{DFT-=-DFDM, 1 RE, 25 MMz, OPSK, 30kHz T U RENR PRI ToD
ToH0E | AAD T BE NR {DFTL.OFDM, § R, SoMHz. SPEK. 305z 5G MR FR1 T0D
10603 | AAD : &G NH {DFT-5-OFDW, ¢ KB, 40 MHz, GQFSK, 308HZ 5GHR FR1 TOD
H90E | AAC | 50 NR (IFTa-GFDM, T R, 50MHz, QPSK, J0RHZ) SGHRFAT DD T Eef | 198
0805 | AAD | 50 NA(DFTs-CFDM, f RE, BOMHz, OPSK, 30kHs 5G AR FR1 TOD 568

tHgeE | AAD | G WA (OF &N FRT TOD ]

Yoen7 | AGE | 5G NR (DF T DFDM, 50% A, Bhit, OFEK 30kH:) & HR PRI 70D 575 156
T0G0E | AAG | B NE (DF Ts-0F DM, 50% FE, 10 MHz, GPSH, 30%Hg) G MR PR TOTE 5.0 5.5
10009 | AAR | 5G N (DF T5-OFOM, G0% A, 15 MHe, OPSK, 30RH7) SGNRFRITOD ; 686 | 496

{10510 | AAC | 6G NR (DF T-OF DM, 50% FB, 20 MHz, OPSK, 30%Hz) U sewrEm TR D BE3
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Group PAR (dB) | Unc® k=2 |
5G MR FRT 10D 5.83 5.8
G HR [DFrs OFDM 50% FtF! soMHz QF‘SK ECT) 5G MR FR1 7DD GEl | x98
56 WA [DFTs-DFDM, 50% RE, 404z, QPEK, J0kHT} 5 5.84 196
5G NR (DFF-CFOM, 5% A, 508Hz, GPSK, StkHz) B T FHI DD .85 196
5G MR [DF 75 DM, G0%, A, B0MHz, GP8 5G MR FRT TDD § 83 +9.5
56 NR, (DF Fs-DF M, 50% RB, BOMHz, GPSK, 30kHz} 5Q NR FRT TDD 527 +9.5
5 W [0F T+ OFDM, 50% RB, 100 MHz, GPSK, 30kHz) EG NAFAI DD |- 5.a4 195
5G MR [DF I-s-0F LM, T00% 818, 5 hHz, GPEK, 30kHz) 5G MR FHI TED R +9.6
5G R (DF Fo-OFOM, 1005 RB, 10 MEz, GPEK, 30 ¥H2) 5G NR FR1 TDD 5 B +9.0
G HR {DFF-s-OF DM, 100% RE, 15 Mz, OPSK, 30%Hz) 5G NR FRT TR0
S5 MR {DFrs -OF DM, 190% R, 20 MHz, GPSK, 30%Hg 565 NP FR1 TDD
i oD
5G MR FAT 7DD
. stp' 5G KA FARTTOD
FT—s'C‘FQM_._ 1007 RB. M MH:‘.. RPSK, I0kHz) &G MR PR TOD
FT-s-OF DM, 100% BB, 60 MHz, OPSK, a0kHz) 5G NA FHI DD
S MR {DF Fe-LF O, 1009 REB, B MHZ, OPSK, 30xH) 56 MR FA1 TR0
5G. MR {DFT-5-OF DM, 1 AR, GMHz, QFSK, 15kHz) 563 HFi PR FOD
5G WA {DETs-OFDM, 1 @8, 10 MHz, GPSK, 15kHz) & A1 FbD
56 BIA {DF Fa-DFOM, 1 BB, 16 MHz, BPEK, 15kHz) 5G; MR FR1 FDD
G MR {OF Fg-OF DA, 1 RE, 20 MHz, GF Khy 53 MR PR FOD
5G NA {DFT-5-QF I, 1 A&, 25 MHz, QF‘SK 15 kHz) 56 WA FR1 FDD
G MR {DFT-2-0F Dhé, 1 FB, 20 MHz, GRSK, 158H=) GG NR FRT FOD
B MR {DF Fa-DE DA, 1 HE, 40 MHz, GRS 5G NR FR1 FRD
G NA {DF F5-0F O, 1 R, 50 MHz, QPEK, 18 kHz) 56 MR FR1 FDD
5G NRA {DF I-5-OF NN, 50% RE, 5 MHz, QPSK, 15kHz) &G NR FHi FOD
| 3B NR[DETs-OF DM, 50% RB, 10MHz, QPSK, 15kH7) 5G MR FRI FDD

5G MR {DF F-s-0F Dbk, B0% iiHz, CIPSH, 15kHz
0 NR {DF FoA T O, GU% AB, 20 Mz, GPSK, 15kHz)

B MR FR1T FRD

56 MR ERT FOD

56 8A {DEF-s-0F i, 5% RE, 25 MHz, QPSK, 15kH2,

5G MR FRT FDD

5G NR {DEFS-OF DA, 50% RB, 30MH2, OPSK, 15kH2

5G MR FAT FDD

55 WA {DEFs-OF Di, 50% RB, 40hHz, GPSK, 18kkz)
6F MR {DFT-a-0F O, 50% AB. EBMHZ QPSK 15kHz}

BG MR FRT FDD

| ‘=& R P DD

10344 § AAD | 50 NR [DEF-g-OF DM, 100% RB, GMHz, QPSK, 15kHz} 5G ME FAI FOD E 8 5E
| 56 HR {DFFs-OF M, 100% BB, 10MHz, GPBK, 15kHz) 5G MR FATFDOD | 585 96
50 MR {DFFs-0FDM, 1009 AB, 15 MHz, QPSI 583 9.6
BE 4R {DF Ls-0F O, 100% B, 20 Wiz, GREE B&7 +9E
50 3R {DF Fa-F O, 100% FB, 26 MHz, OPSH, 1588z G WE FAI FOD £54 OB
SG WA {DFFs-0FTh, 1003 RE, 30 MHz, GPSK, 15kHz) 553 NR FRt FOD 587 +9.6
8GN (DFFs-OF DA, 100% RB, 40 MHz, QPSK, 15%Hz) EGNRAFAT FOD | 596 98
S5 NHDETa-OF D04, 100% BB, 50 MHz, OPEK, 15&Hz) 50 MR FA1 FDD 5092 +9.6
EG NA DL (GP-OFOM, TH 3.1, 5h8Hz, B4-0AR , 15 k) B NFR FB1 FOD [:§= 455
50 NR DL (GP-OFDM, TM 3.1, 10MHz, 64-GAM, 15 kHz) 5 NR FR1 FGD 815 9.6
5GNR OL (CP-OFDM, TM 3.1, T6MHz, 64-GAM, 15kHz] | BGGNRFAIFDD | 823 195
55 NA BL | &G NR FA1 FOD B4z
56 NA BL (CP-OFDNM, Th 3.1, 50z, 64-03AM, 30kHz) 5G MR FRI FOD B.14 !
50 NR DL (CP-OFDM, T 3.1, 10MHz, 64-QAM, 30 kHz) 5 HR FR1 FOD .31 195
| 5G NA DL (CP-OFDM, TM 3.1, 15 MHz, 64-0AM, 30KHz) SGHRFRIFOD | 4651 188
55 NA BE (CP-OFOM, T 3.1, 20 MMz, 84-0AK, 30 kHz) EGHR FR1FOD 833 +9.8
56 NE DL (GF-OFDM, TM 2.1, 5 hiHz, B4-0hAM, 15 RHz) 5G WA FRT TOD 9.2 155
5(3 N DE [GF-OFDM, TM 5.1, 10MHz, 64-0AM, 15 kHz) SGHR FR1 TOD 936 +5.8
54 NA DE. (CP-OFBM, TM 3.1, 15 MHz, 64-0AM, 15kHz) G MR FR1 TR 480 2.8
56 NR D (GP-OFDM, TM 3.1, 20 MHz, 64-GAM, 15kHz) SGHRFRAITDD | A5 196
565 NF DL (CP-OFOM, TH 3.1, 5hHz, 54-04M, 30kHz) SENRFR1 T i 185
66 NE DL (SP-OFOM, Th 57, 10 TNz, B4 Ak 30 kHs” B HR FR1 T0D 037 186
5G NR DE (CP-OFDM, TM 3.1, 15 MHz, 64-QAM, 30 kHz) 5G MR FR1 TR0 955 +B.8
O, TR 3.1, 20 MHz, 64-QAM, 30 kHz) SG MR FR1 TR .42 9.8
i, Th 5.1, 100 heHz, 64-GAM, S0kfiz 56 NR FA1 TDD B
565 NE [ER-OFDM, £ RE, 20MHz, QBSK, 15kHz) 55 R PET 70D +5.E
G NE | OF F-5-OFDM, 1 RB, 100NHz, QPSK, 30 kHz] 5G MR FAT 70D %05 196
51 NA (GP-DF OM, 00% AE, 100 MHz, 256-GAN, S0k} 5G MR FR1TD0D | el 98
LILLA BOR ULEA 9.8 :
ULLA HDR4 LiLE & +8.8
UllanoRE GLEA 196
LILLA HORpd ULEA 136
ULLA HDApE LA +9.6
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[ lan System Hame Group PAR (dB) : UncE k=2
56 MR DL (CP-QFDN, Th 5.1, 40 WEiz, §4-0AM, 15kHz} BGNAFAITRD | 931 iHET
51 N 1. (GP-OFDM, TN 3.1, 50 MHz, &4-GAM, 15kHz) 56 NA A1 7DD 2.42 196
5G NR DL (GP-OFOM, TM 3.1, 40 MHz, 54-GAM, 30kHz} SEMRFATTOD | 9&+ | 96 |
6 N DL (CP-OFOM, Th 3.1, 50 MHz, 64-0AM, 30kHz} 5 MR FAT 100 4,50 +8.6
55 MR DL (CP-OFDM, TH 3.1, B Mke, 84 GAM, 30kHz 5G NR FR1 100 9.53 186
5 MR DL {CP-OFDR, T 3.1, 70 MHz, 64-CAh, 30 REz 56 N DD 9.38 196
G MR DL (GP-OFDM, Th 3.1, 80 MHz, 64-QAM, 30kHz &G NF FA1 100 9.32  $88
"EES W OL (GP-OFBM, Thi 3.1, 90 WMHz, 64-0AM 506 NR FRT 700 (2] +0.6
5G WA DL (GP-OFDM, TM 8.1, 30 MHz, G4-CA. T8kEZ G NALFA1 TOD 10.24 L6
5@ WA O (CP-QFDM, TM 3.1, 30 MHz, &4-GAM, S0 kHzZ 5G NG FE1TOD | 1073 +9.6
563 NA BL (EF-GFOM, TM 3,1, 25 Mz, 64-0AM, I5KER, 5G N FR1FOO | RFE Y +0.5
G5 MALEIL (CP-OFDM, Th 3.7, 30 MHz, 84-0AM, 15 kHZ 5@ NR FR1 FOD E55 +E.8
5G NA DL (GP-OFDM, TM 3.1, 480z, 89-AM, 15 kHz SGNAERTFOD | 846
53 NR DL (CP-QFDM, TM 3.1, 59 MHz, £4-QAM, i5kHz ‘&G ME FR1 FDD 251
5 NA BIL (CP-OFDM, TM 4.1, 25 MHz, G4-GAM, 30 kHz & NB FR1 FGD 276
5G NF DL (CP-OFDM, T 3.1, 30 MMz, 6 QAM, 30 kHz &G NA FR1 FRD 8395
5G ME DL (GP-OFDM, Th 3.1, 46 Kz, 63-0AM, 30 kHz) 53 MA FA1 FDD 596 X
53 NA DE, (CP-OFDM, TM 3.1, 54 MHz, 6¢-3AM, 3lHkHz) EGNR PRI FOD || 268 +88
IEEE 802,1+he (320 MHz, MCST, 990c duty cycle! WL AHE 847 196
IEEE BiE 1 Tha [320 MH., MCS2, 93pe duly cycle WEAN 245 9.6
|EEE 802.11ba (320 MHz, MCS4, 49pc duly cycle, WEAN 3.44 +9.06
IEEF 802, 110e [320 MHz, MCE, 99pc duty cycle, WEADN 3.44 196
IEEE 802 11he {320 MHz, MCS5, 39pc duty cycle) | wEAN 841 +9.5
EEE BOZ 11 he 1320 MHz. MGRE, 8ot dlly cyoie) AR .40 +9.6
IEEE BOZ.11te {320 MHz, MCSY, BBpe duly cycie} WLAN 3.28 198
[EEE 602.110e {320 MHz, MG38, 99p¢ duly cyrley WLAN 5.27 +3.6
[EEE 802.11be {320 MHz, MC38, 99pc duty cycle} WLAN 845 +9.6
1 1he {320 MHz MEST0, Sope duly eyei) T WLAN 335 8E
71025 | AAE |TIEEE 8021 The {330 MHz. MCET1, Sipe duty cyde WLAN 3.0% 56 !
11024 | AAE | IEEE B02.11e {320 MHz, MCS12, 33pc duly oycls WILAN “Bdz | 198
11025 | AAB_ | IEEE, 802.11be {320 MHz, MC513, 555c duly cycle WLAN B.27 +9.5
;11028 | AABR ] IEEE 8029 1he 320 MMz, MCS0, 99pe duty cycle) | WM B.23 18

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

CLA13 — SN:1025

Calibration Laboratory of

' S, S ischer Kalibri
Schmid & Partner iia\E—//ﬁ c Service suisse d'étalonnage
Engineering AG Tong Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 141/7/\\\\‘\\? S Swiss Calibration Service
ZEmG

Accredited by the Swiss Accreditation Service (SAS}
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag for the ition of calibration certificates

Accreditation No.: SCS 0108

Client UL Japan Head Office

Ise, Japan

CALIBRATION CERTIFICATE

Certificate No. CLA13-1025_Jul24

Object CLA13 - SN: 1025

Calibration procedure(s)

QA CAL-15,v11
Calibration Procedure for SAR Validation Sources below 700 MHz

Calibration date:

July 02, 2024

This calibration certificate documents the traceability to national standards, which reafize the physical units of measurements (Sl).
TFhe measurements and the uncertainties with confidence probability are given on the folfowing pages and are part of the cextificate.

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

Calibration Equipment used (M&TE critical for calibration)

Calibrated by:

Approved by:

Name
Jeton Kastrati

Sven Kuhn

Function

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP2 SN: 104778 26-Mar-24 (No. 217-04036/04037) Mar-26

Power sensor NRP-Z91 SN: 103244 26-Mar-24 {No. 217-04036) Mar-25

Power sensor NRP-Z81 SN: 103245 26-Mar-24 (No. 217-04037) Mar-25

Reference 20 dB Attenuator SN: CC2552 (20x) 26-Mar-24 (No. 217-04046) Mar-256

Type-N mismatch combination SN: 310982 / 06327 26-Mar-24 (No. 217-04047) Mar-25

Reference Probe EX3DV4 SN: 3877 10-Jan-24 (No. EX3-3877_Jan24) Jan-25

DAE4 SN: 654 15-Jan-24 (No. DAE4-654_Jan24) Jan-25

Secondary Standards D # Check Date (in house) Scheduled Check
Power meter NRP2 SN: 107193 08-Nov-21 (in house check Dec-22) 1n house check: Dec-24
Power sensor NRP-Z91 SN: 100922 156-Dec-09 (in house check Dec-22) In house check: Dec-24
Power sensor NRP-Z81 SN: 100418 01-Jan-04 (in house check Dec-22) In house check: Dec-24
RF generator HP 8648C SN: US3642U01700 04-Aug-99 (in house check Jun-24) In house check: Jun-26
Network Analyzer Agilent EB358A | SN: US41080477 3t-Mar-14 {in house check Oct-22) In house check: Oct-24

Signature

Laboratory Technician
e

Technical Manager

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

Sz _

Issued: July 3, 2024

Cettificate No: CLA13-1025_Jul24
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. . W,
Callbl_‘atlon Laboratory ot S\‘\\\x_////’/,} S Schweizerischer Kalibrierdienst
Schmid & Partner m c Service suisse d'étalonnage
Engineering AG ;///—\\ 5 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % /ﬁ\y‘ S Swiss Calibration Service
gunmiy
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
NMultilateral 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.

s 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.

s 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.10.4

Extrapolation

Advanced Extrapolation

Phantom

ELI4 Flat Phantom

Shell thickness: 2 £ 0.2 mm

EUT Positioning

Touch Position

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

13 MHz £ 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 55.0 0.75 mho/m
Measured Head TSL parameters (22.0+0.2)°C 5336 % 0.73 mho/m + 6 %
Head TSL temperature change during test <05°C e
SAR resuit with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 1 W input power 0.512 Wrkg

SAR for nominal Head TSL parameters

normalized to 1W

0.520 Wikg = 18.4 % (k=2)

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

condition

SAR measured

1 W input power

0.319 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

0.324 Wikg = 18.0 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.4Q04+28iQ

Return Loss -29.7dB
Additional EUT Data

Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL

Date: 02.07.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA13; Type: CLA13; Serial: CLA13 - SN: 1025

Communication System: UID 0 - CW; Frequency: 13 MHz

Medium parameters used: = 13 MHz; 6 = 0.73 S/m; & = 53.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:
o Probe: EX3DV4 - SN3877; ConvF(15.33, 15.33, 15.33) @ 13 MHz; Calibrated: 10.01.2024
s Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn654; Calibrated: 15.01.2024
o Phantom: ELI v6.0; Type: QDOVAQO03AA; Serial: TP:2034
o DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

CLA Calibration for HSL-LF Tissue/CLA-13, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 29.92 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 1,08 W/kg

SAR(1 g) = 0.512 W/kg; SAR(10 g) = 0.319 W/kg

Smallest distance from peaks to all points 3 dB below = 25.8 mm

Ratio of SAR at M2 to SAR at M1 =77.1%

Maximum value of SAR (measured) = 0.760 W/kg

dB

0dB =0.760 W/kg =-1.19 dBW/kg
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Impedance Measurement Plot for Head TSL
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