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Informacion (Information)

Tipo de equipo

. Portable Digital Transceiver
(Equipment type)

Marca (Brand) Garmin

Modelo (Model) A04967

Tecnologia o modulacién GFSK for ANT/ GFSK for BLE/ DSSS for 802.11b / OFDM for
(Technology or modulation) | 802.11g/n

Frecuencias 2402-2480 MHz / 2402-2480 MHz / 2412-2462 MHz
(Frequencies)

Ganancia de antena (dBi) ANT -0.434 dBi/ BLE -0.434 dBi /802.11b/g/n -0.434 dBi
(Antenna gain (dBi)

P.i.r.e.(E.IRP.) 3.55dBm, 2.26 mW /3.52dBm, 2.24 mW /22.55 dBm, 179.88
mw
Médulos (Modules) ANT, BLE, WiFi

Declaration of Conformity Statement: the equipment previously identified complies with the
provisions established in the Technical Standard for Small Range Equipment, approved by Exempt
Resolution No.1,985 of 2017, of the Undersecretary of Telecommunications.

Declaracion de conformidad: El equipo anteriormente identificado cumple con las disposiciones
establecidas en la Norma Técnica para Equipos de Corto Alcance, aprobada mediante la
Resolucion Exenta N° 1.985 de 2017, de la Subsecretaria de Telecomunicaciones.
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MEASUREMENT REPORT
FCC Part 15.247 /| ISED RSS-247 ANT+

Applicant Name:
Garmin International Inc
1200 E. 151st. Street
Olathe,Kansas 66062
United States

Date of Testing:

5/30-7/14/2025

Test Report Issue Date:
8/1/2025

Test Site/Location:

Element lab., Columbia, MD, USA
Test Report Serial No.:
1M2505300054-02.1PH

FCC ID:
IC:
APPLICANT:

IPH-04967
1792A-04967

Garmin International Inc

Application Type:
Model/HVIN:

EUT Type:
Frequency Range:
FCC Classification:
Test Procedure(s):

Certification

A04967

Portable Digital Transceiver

2402 — 2480MHz

Digital Transmission System (DTS)
ANSI C63.10:2020

This equipment has been shown to be capable of compliance with the applicable technical standards as indicated in the measurement report
and was tested in accordance with the measurement procedures specified in ANSI C63.10:2020. Test results reported herein relate only to

the item(s) tested.

| attest to the accuracy of data. All measurements reported herein were performed by me or were made under my supervision and are
correct to the best of my knowledge and belief. | assume full responsibility for the completeness of these measurements and vouch for the

qualifications of all persons taking them.

RJ Ortanez

Executive Vice President
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1.0 INTRODUCTION

1.1 Scope

Measurement and determination of electromagnetic emissions (EMC) of radio frequency devices including
intentional and/or unintentional radiators for compliance with the technical rules and regulations of the Federal
Communications Commission and the Innovation, Science and Economic Development Canada.

1.2 Element Test Location

Measurements were conducted at the Element laboratory indicated in Section 1.3 below. All measurement
facilities are compliant with the test site requirements specified in ANSI C63.4-2014 and KDB 414788 D01
v01r01.

1.3  Test Facility / Accreditations
Measurements were performed at Element lab located in Columbia, MD 21046, U.S.A.

e Element Washington DC LLC is an ISO 17025-2017 accredited test facility under the American Association
for Laboratory Accreditation (A2LA) with Certificate number 2041.01 for Specific Absorption Rate (SAR),
Hearing Aid Compatibility (HAC) testing, where applicable, and Electromagnetic Compatibility (EMC) testing
for FCC and Innovation, Science, and Economic Development Canada rules.

e Element Washington DC LLC TCB is a Telecommunication Certification Body (TCB) accredited to ISO/IEC
17065-2012 by A2LA (Certificate number 2041.03) in all scopes of FCC Rules and ISED Standards (RSS).

e Element Washington DC LLC facility is a registered test laboratory with the site description on file with ISED
(Wireless Test Lab number 2451B) and FCC (Designation Number US1113)

e Element Washington DC LLC is a Recognized U.S. Certification Assessment Body (CAB # US0110) for ISED
Canada as designated by NIST under the U.S. and Canada Mutual Recognition Agreements (MRAs).
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2.0 PRODUCT INFORMATION

21 Equipment Description

The Equipment Under Test (EUT) is the Garmin Portable Digital Transceiver FCC ID: IPH-04967. The test data
contained in this report pertains only to the emissions due to the EUT’s ANT+ transmitter.

Test Device Serial No.: 506419600, 506419602, 50649586, 506419553, 8Y1000081,8Y1000095
2.2 Device Capabilities
This device contains the following capabilities:

ANT+ / BLE / 2.4GHz Wi-Fi

Ch. Frequency (MHz)
00 2402
3.9 24.41
7.8 24.80

Table 2-1. Frequency/ Channel Operations

Notes:

1. The maximum achievable duty cycles for all modes were determined based on measurements performed
on a spectrum analyzer in zero-span mode with RBW = 3MHz, VBW = 50MHz, and detector = peak per
the guidance of Section 6.0 b) of ANSI C63.10-2020 and KDB 558074 D01 v05r02. The RBW and VBW
were both greater than 50\T, where T is the minimum transmission duration, and the number of sweep
points across T was greater than 100. The duty cycles are as follows:

Duty Cycle | Radiated DCCF
Mode
A [dB]
ANT+ 100.00 N/A

Table 2-2. Measured Duty Cycles

2.3  Antenna Description

Following antenna was used for the testing.

Frequency [GHz] Antenna Gain (dBi)

2.4 -0.435
Table 2-3. Antenna Peak Gain
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2.4 Test Configuration

The EUT was tested per the guidance of ANSI C63.10:2020. ANSI C63.10:2020 was used to reference the
appropriate EUT setup for radiated spurious emissions testing and AC line conducted testing. The AC line
conducted testing was performed with the EUT powered via a USB cord connected to a power adapter. See
Sections 3.2 for AC line conducted emissions test setups, 3.3 for radiated emissions test setups, and 7.2, 7.3, 7.4,
7.5, and 7.6 for antenna port conducted emissions test setups.

EUT was configured to operate at a 100% duty cycle using software provided by the customer.

2.5 Software and Firmware

The test was conducted with firmware version 6.08 installed on the EUT.
2.6 EMI Suppression Device(s)/Modifications

No EMI suppression device(s) were added and no modifications were made during testing.

FCC ID: IPH-04967 MEASUREMENT REPORT Approved by:
IC: 1792A-04967 (CERTIFICATION) Technical Manager
Test Report S/N: Test Dates: EUT Type:
. ’ Page 5 of 49
1M2505300054-02.IPH 5/30-7/14/2025 Portable Digital Transceiver
© 2025 ELEMENT V 11.3 5/14/2025

Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without
written permission from Element. If you have any questions about this or have an inquiry about obtaining additional rights to this report or assembly of contents thereof, please contact
ct.info@element.com.



@ clement

3.0 DESCRIPTION OF TESTS

3.1 Evaluation Procedure

The measurement procedure described in the American National Standard of Procedures for Compliance Testing
of Unlicensed Wireless Devices (ANSI C63.10:2020) was used in the measurement of the EUT.

Deviation from measurement Procedure.............cooiiiiiiiiiiiiiiiiiirire s NON@
3.2 AC Line Conducted Emissions

The line-conducted facility is located inside a 10'x16'x9"' shielded enclosure. The shielded enclosure is
manufactured by ETS Lindgren RF Enclosures. The shielding effectiveness of the shielded room is in accordance
with MIL-Std-285 or NSA 65-5. A 1m x 1.5m wooden table 80cm high is placed 40cm away from the vertical wall
and 80cm away from the sidewall of the shielded room. Two 10kHz-30MHz, 50Q/50uH Line-Impedance
Stabilization Networks (LISNs) are bonded to the shielded room floor. Power to the LISNs is filtered by external
high-current high-insertion loss power line filters. The external power line filter is an ETS Lindgren Model LPRX-
4X30 (100dB Attenuation, 14kHz-18GHz) and the two EMI/RFI filters are ETS Lindgren Model LRW-2030-S1
(100dB Minimum Insertion Loss, 14kHz — 10GHz). These filters attenuate ambient signal noise from entering the
measurement lines. These filters are also bonded to the shielded enclosure.

The EUT is powered from one LISN and the support equipment is powered from the second LISN. If the EUT is a
DC-powered device, power will be derived from the source power supply it normally will be powered from and this
supply line(s) will be connected to the second LISN. All interconnecting cables more than 1 meter were shortened
to a 1 meter length by non-inductive bundling (serpentine fashion) and draped over the back edge of the test
table. All cables were at least 40cm above the horizontal reference groundplane. Power cables for support
equipment were routed down to the second LISN while ensuring that that cables were not draped over the second
LISN.

Sufficient time for the EUT, support equipment, and test equipment was allowed in order for them to warm up to
their normal operating condition. The RF output of the LISN was connected to the spectrum analyzer and
exploratory measurements were made to determine the frequencies producing the maximum emission from the
EUT. The spectrum was scanned from 150kHz to 30MHz with a spectrum analyzer. The detector function was set
to peak mode for exploratory measurements while the bandwidth of the analyzer was set to 10kHz. The EUT,
support equipment, and interconnecting cables were arranged and manipulated to maximize each emission. Once
the worst case emissions have been identified, the one EUT cable configuration/arrangement and mode of
operation that produced these emissions is used for final measurements on the same test site. The analyzer is set
to CISPR quasi-peak and average detectors with a 9kHz resolution bandwidth for final measurements.

Line conducted emissions test results are shown in Section 7.10. The EMI Receiver mode of the Agilent MXE was
used to perform AC line conducted emissions testing.
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3.3 Radiated Emissions

The radiated test facilities consisted of an indoor 3 meter semi-anechoic chamber used for final measurements
and exploratory measurements, when necessary. The measurement area is contained within the semi-anechoic
chamber which is shielded from any ambient interference. The test site inside the chamber is a 6m x 5.2m
elliptical, obstruction-free area in accordance with Figure 5.7 of Clause 5 in ANSI C63.4-2014. Absorbers are
arranged on the floor between the turn table and the antenna mast in such a way so as to maximize the reduction
of reflections for measurements above 1GHz. An 80cm tall test table made of Styrodur is placed on top of the turn
table. For measurements above 1GHz, an additional Styrodur pedestal is placed on top of the test table to bring
the total table height to 1.5m.

For all measurements, the spectrum was scanned through all EUT azimuths and from 1 to 4 meter receive
antenna height using a broadband antenna from 30MHz up to the upper frequency shown in 15.33 depending on
the highest frequency generated or used in the device or on which the device operates or tunes. For frequencies
above 1GHz, linearly polarized double ridge horn antennas were used. For frequencies below 30MHz, a
calibrated loop antenna was used. When exploratory measurements were necessary, they were performed at 1
meter test distance inside the semi-anechoic chamber using broadband antennas, broadband amplifiers, and
spectrum analyzers to determine the frequencies and modes producing the maximum emissions. Sufficient time
for the EUT, support equipment, and test equipment was allowed in order for them to warm up to their normal
operating condition. The test set-up was placed on top of the 1 x 1.5 meter table. The EUT, support equipment,
and interconnecting cables were arranged and manipulated to maximize each emission. Appropriate precaution
was taken to ensure that all emissions from the EUT were maximized and investigated. The system configuration,
mode of operation, turntable azimuth, and receive antenna height was noted for each frequency found.

Final measurements were made in the semi-anechoic chamber using calibrated, linearly polarized broadband and
horn antennas. The test setup was configured to the setup that produced the worst case emissions. The spectrum
analyzer was set to investigate all frequencies required for testing to compare the highest radiated disturbances
with respect to the specified limits. The turntable containing the EUT was rotated through 360 degrees and the
height of the receive antenna was varied 1 to 4 meters and stopped at the azimuth and height producing the
maximum emission. Each emission was maximized by changing the orientation of the EUT through three
orthogonal planes and changing the polarity of the receive antenna, whichever produced the worst-case
emissions.

All radiated measurements are performed in a chamber that meets the site requirements per ANSI C63.4-2014.

Additionally, radiated emissions below 30MHz are also validated on an Open Area Test Site to assert correlation
with the chamber measurements per the requirements of KDB 474788 DO1.

3.4 Environmental Conditions

The temperature is controlled within range of 15°C to 35°C. The relative humidity is controlled within range of 10%
to 75%. The atmospheric pressure is monitored within the range 86-106kPa (860-1060mbar).
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4.0 ANTENNA REQUIREMENTS

Excerpt from §15.203 of the FCC Rules/Regulations:
“An intentional radiator antenna shall be designed to ensure that no antenna other than that furnished by the

responsible party can be used with the device. The use of a permanently attached antenna or of an antenna that
uses a unique coupling to the intentional radiator shall be considered sufficient to comply with the provisions of

this section.”

o The antennas of the EUT are permanently attached.

e There are no provisions for connection to an external antenna.

Conclusion:

The EUT complies with the requirement of §15.203.
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5.0 MEASUREMENT UNCERTAINTY

The measurement uncertainties shown below were calculated in accordance with the requirements of
ANSI C63.10:2020. All measurement uncertainty values are shown with a coverage factor of k = 2 to indicate a
95% level of confidence. The measurement uncertainty shown below meets or exceeds the Ucispr measurement
uncertainty values specified in CISPR 16-4-2 and, thus, can be compared directly to specified limits to determine

compliance.

Contribution Expanded Uncertainty (+dB)
Conducted Bench Top
1.13
Measurements
Line Conducted Disturbance 3.09
Radiated Disturbance (<1GHz) 4.98
Radiated Disturbance (>1GHz) 5.07
Radiated Disturbance (>18GHz) 5.09
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6.0 TEST EQUIPMENT CALIBRATION DATA

Test Equipment Calibration is traceable to the National Institute of Standards and Technology (NIST).
Measurements antennas used during testing were calibrated in accordance to the requirements of ANSI C63.5-
2017.

Manufacturer Model Description Cal Date |Cal Interval | Cal Due |Serial Number
- MD 1M-40 EMC Cable and Switch System 2/25/2025 Annual 2/25/2026 MD 1M-40
- AP2 EMC Cable and Switch System 2/25/2025 Annual 2/25/2026 AP2
- WL25-1 Conducted Cable Set (25GHz) 2/25/2025 Annual 2/25/2026 WL25-1
- WL25-2 Conducted Cable Set (25GHz) 2/25/2025| Annual 2/25/2026 WL25-2
- ETS Conducted Cable Set (40GHz) 2/25/2025 Annual 2/25/2026 ETS
Agilent N9038A MXE EMI Receiver 9/16/2024 Annual 9/16/2025| MY51210133
Agilent N9030A PXA Signal Analyzer (44GHz) 10/16/2024] Annual 10/16/2025| MY49430494
EMCO 3115 Horn Antenna (1-18GHz) 9/6/2024 Biennial 9/6/2026 9704-5182
EMCO 3116 Horn Antenna (18-40GHz) 7/5/2023 Biennial 7/5/2025 9203-2178
Rohde & Schwarz ESU26 EMI Test Receiver (26.5GHz) 10/16/2024] Annual [10/16/2025 100342
Rohde & Schwarz HFH2-Z2E Loop Antenna 6/4/2024 Biennial 6/4/2026 100854
Sunol JB5 Bi-Log Antenna (30M - 5GHz) 9/11/2024 | Biennial 9/11/2026 A051107
Sunol DRH-118 Horn Antenna (1-18GHz) 2/21/2024| Biennial | 2/21/2026 A050307

Table 6-1. Test Equipment Calibration Table

Component Serial Number
MegaPhase Cable TM26-S1S1-36 18160103 003
Pasternack 6dB Attenuator PE7005-6 N/A
Table 6-2. WL25-1 Conducted Cable Set Components
Component Serial Number
MiniQrcuirs Cable CBL-2FT-SVISVi+ 77743
MQL6dB Attenuator BW-S6\W2+ 1314
Table 6-3. WL25-2 Conducted Cable Set Components
Component Serial Number
Pasternack Cable RG214/U 111815
Sucoflex Cable 106A 246420-001
MegaPhase (CAGE 1GVT4) Cable GR18-N5N5-24 14042714 001
MegaPhase (CAGE 1GVT4) Cable NC29-N1N1-324 20502201 001
Rohde & Schwarz SF Unit 102134
Minicircuits Cable CBL=0.5M-NMN M+ 15440

Table 6-4. ETS EMC Cable and Switch System Components
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Component Serial Number
MiniCircuits Cable CBL-0.5M-SMN M+ 47261
Micro-Coax Utilfex Cable UFB311A-Q-3346-50U50U MFR 64639 231978-001
Micro-Coax Utilfex Cable UFB311A-1-0629-50U50U MFR 64639 231986-002
MegaPhase (CAGE 1GVT4) Cable NC29-N1N1-324 19046401 001
Megaphase (CAGE 1GVT4) Flex Cable 10511-1 15044701-006
Micro-Coax Utiflex Cable UFB311A-Q-3346-50U50U MFR 64639 231978-002
Micro-Coax Utilfex Cable UFB311A-1-0629-50U50U MFR 64639 231986-004
Micro-Coax Utiflex Cable UFB142A-0-0629-5GU200 MFR 64639 232069-001
Rohde & Schwarz SF Unit 102138
Rohde & Schwarz OSP130 Open Switch and Control Unit 101181
Micro-Coax Utilfex Cable UFB311A-Q-3346-50U50U MFR 64639 231978-003
Micro-Coax Utilfex Cable UFB311A-1-0629-50U50U MFR 64639 | 231986-003
Rohde & Schwarz TS-PR8 Pre-Amplifier 102335

Note:

Table 6-5. AP2 EMC Cable and Switch System Components

Component Serial Number

MegaPhase Cable TVA0-K1K1-30 20233002-004
UTIPLEXCable 64639 232063-001

Rohde & Schwarz Pre-amp RS-PR184018G40G | 9037.7670.02

Table 6-6. MD 1M 18-40 EMC Cable and Switch System Components

For equipment listed above that has a calibration date or calibration due date that falls within the test date range,
care was taken to ensure that this equipment was used after the calibration date and before the calibration due

date.
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7.0 TEST RESULTS
71 Summary
Company Name: Garmin International Inc
FCC ID: IPH-04967
IC: 1792A-04967
Method/System: Digital Transmission System (DTS)
Number of Channels: 79
FCC Part . - . Test Test
Section(s) RSS Section(s) Test Description Test Limit Condition Result Reference
15.247(a)(2) RSS-247 [5.2] 6dB Bandwidth > 500kHz PASS Section 7.2
15.247(b)(3) RSS-247 [5.4(4)] | Transmitter Output Power | <1 Watt PASS Sections 7.3
T tor P CONDUCTED
ransmitter Fower .
15.247(e) RSS-247 [5.2] Spectral Density < 8dBm / 3kHz Band PASS Section 7.4
Band Edge / Sections 7.5,
15.247(d) RSS-247 [5.5] Out-of-Band Emissions = 20dBc PASS 76
General Field Strength Emissions in restricted
15.205 Limits (Restricted Bands bands must meet the Sections 7.7,
15.209 RSS-Gen[8.9] | 2nd Radiated Emission | radiated limits detailed in | ADATED | PASS 7.8,7.9
Limits) 15.209 (RSS-Gen [8.9])
AC Conducted Emissions | < FCC 15.207 limits LINE .
15.207 RSS-Gen [8.8] 150kHz — 30MHz (RSS-Gen[8.8)) CONDUCTED PASS Section 7.10
Table 7-1. Summary of Test Results
Notes:

1) All modes of operation were investigated. The test results shown in the following sections represent the worst
case emissions.
2) The analyzer plots shown in this section were all taken with a correction table loaded into the analyzer. The
correction table was used to account for the losses of the cables and attenuators used as part of the system
to connect the EUT to the analyzer at all frequencies of interest.
3) For radiated band edge, automated test software was used to measure emissions and capture the
corresponding plots necessary to show compliance. The measurement software utilized is Element “Chamber

Automation,” Version 1.5.0.

4) All antenna port conducted emissions testing was performed on a test bench with the antenna port of the EUT
connected to the spectrum analyzer through calibrated cables, attenuators, and couplers.
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7.2 6dB Bandwidth & Occupied Bandwidth Measurement — ANT+
§15.247(a.2); RSS-247 [5.2]

Test Overview and Limit

The bandwidth at 6dB down from the highest in-band spectral density is measured with a spectrum analyzer
connected to the transmitter antenna terminal of the EUT while the EUT is operating at maximum power and at
the appropriate frequencies. All modes of operation were investigated and the worst case configuration results are
reported in this section.

The minimum permissible 6dB bandwidth is 500 kHz.

Test Procedure Used

ANSI C63.10:2020 — Section 11.8.2 Option 2

Test Settings - 6dB Bandwidth

1. The signal analyzers’ automatic bandwidth measurement capability of the spectrum analyzer was used to
perform the 6dB bandwidth measurement. The “X” dB bandwidth parameter was set to X = 6. The
bandwidth measurement was not influenced by any intermediate power nulls in the fundamental
emission.

2. RBW = 100kHz

3. VBW 23 xRBW

4. Detector = Peak

5. Trace mode = max hold
6. Sweep = auto couple

7. The trace was allowed to stabilize

Test Settings - Occupied Bandwidth

1. The signal analyzer's automatic bandwidth measurement capability was used to perform the 99%
occupied bandwidth. The bandwidth measurement was not influenced by any intermediate power nulls in
the fundamental emission.

2. RBW =1 -5% of the expected OBW

3. VBW =3 x RBW
4. Detector = Peak
5. Trace mode = max hold

6. Sweep = auto couple
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7. The trace was allowed to stabilize

8. If necessary, steps 2 — 7 were repeated after changing the RBW such that it would be within

1 — 5% of the 99% occupied bandwidth observed in Step 7

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

Test Notes

EUT

Figure 7-1. Test Instrument & Measurement Setup

None
Measured
Frequency | Channel Mode Occupied Measured 6dB | Minimum 6dB Pass / Fail
[MHz] No. Bandwidth Bandwidth [kHz] | Bandwidth [kHz]
[kHz]
2402 0 ANT+ 1262.80 788.2 500 Pass
2441 39 ANT+ 1264.10 780.3 500 Pass
2480 78 ANT+ 1235.10 755.1 500 Pass
Table 7-2. Conducted Bandwidth Measurements
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. Keysight Spectrum Analyzer - Occupicd BW

[ sEnsE:NT]

| ALIGN AUTO |US:38147 PMJun 02, 2025

Center Freq: 2.402000000 GHz
s Trig: Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 20 dB

Radio Std: None

Radio Device: BTS

#VBW 300 kHz

Occupied Bandwidth Total Power 5.40 dBm

1.2177 MHz
Transmit Freq Error 27.930 kHz % of OBW Power 99.00 %
x dB Bandwidth 788.2 kHz x dB -6.00 dB

% STATUS

Tracel/Detector

ClearWrite

Plot 7-1. 6dB Bandwidth Plot (ANT+ — Ch. 0)

. Keysight Spectrum Analyzer - Occupicd BW

[ sEnsE:NT]

| ALIGN AUTO |US:4ZIEU PMJun 02, 2025

Center Freq: 2.441000000 GHz
—»— T1rig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 20 dB

Radio Std: None

Radio Device: BTS

#/BW 300 kHz

Occupied Bandwidth Total Power 9.86 dBm

1.2018 MHz
Transmit Freq Error 27.752 kHz % of OBW Power 99.00 %
x dB Bandwidth 780.3 kHz x dB -6.00 dB

% STATUS

Tracel/Detector

ClearWrite

Plot 7-2. 6dB Bandwidth Plot (ANT+ — Ch. 39)
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. Keysight Spectrum Analyzer - Occupicd BW

|US:45125 PMJun 02, 2025

CORREC

#IFGain:Low

ww— Trig: Free Run

[ sEnsE:NT] | ALIGN AUTO

Radio Std: None

Center Freq: 2.480000000 GHz
Avg|Hold:>100/100

#Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Center 2.480000 GHz
#Res BW 100 kHz

Occupied Bandwidth

#VBW 300 kHz

Total Power 5.06 dBm

1.1977 MHz

Transmit Freq Error
x dB Bandwidth

29.467 kHz
755.1 kHz

99.00 %
-6.00 dB

% of OBW Power
xdB

IMSG

% STATUS

Tracel/Detector

ClearWrite

Plot 7-3. 6dB Bandwidth Plot (ANT+ — Ch. 78)
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. Keysight Spectrum Analyzer - Occupied BW.
CORREC

SENSE:INT] | ALIGN AUTO __ [03:20:13 PMJul 14, 2025
Trace/Detector

Center Freq: 2.402000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 100/100

——
#IFGain:Low #Atten: 26 dB

Radio Device: BTS

Ref 15.00 dBm
Clear Write

Span 3.000 MHz

Center 2.402000 GHz
VBW 270 kHz Sweep 5ms

Res BW 27 kHz

Occupied Bandwidth Total Power 4.44 dBm

1.2628 MHz
Transmit Freq Error 36.898 kHz % of OBW Power 99.00 %
x dB Bandwidth 671.8 kHz x dB -6.00 dB

STATUS

Plot 7-4. Occupied Bandwidth Plot (ANT+ — Ch. 0)

MSG

Lo ][ ]

Trace/Detector

m Analyzer - Occupied BW

. Keysight Spectru
L [ seEnsE:NT] | ALIGN AUTO  [04:22:25 PMJul 14, 2025

Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 100/100

——
#Atten: 26 dB

CORREC

Radio Device: BTS

Ref 25.00 dBm
Clear Write

Span 3.000 MHz

Center 2.441000 GHz
VBW 270 kHz Sweep 5ms

Res BW 27 kHz
Total Power 8.94 dBm

Occupied Bandwidth

1.2641 MHz
36.991 kHz % of OBW Power 99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth 728.4 kHz xdB

MSG STATUS

Plot 7-5. Occupied Bandwidth Plot (ANT+ — Ch. 39)
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. Keysight Spectrum Analyzer - Occupied BW.
A [03:21:15 PM1ul 14, 2025

L RF C CORREC [ SENSE:INT] [ ALIGN AUTO
Center Freq: 2.480000000 GHz Radio Std: None
! ww Trig: Free Run Avg|[Hold: 100/100

Trace/Detector

NFE
#IFGain:Low #Atten: 26 dB Radio Device: BTS

Ref 15.00 dBm

Clear Write

Span 3.000 MHz

Center 2.480000 GHz
VBW 270 kHz Sweep 5ms

Res BW 27 kHz
Total Power 4.25 dBm

Occupied Bandwidth
1.2351 MHz

Transmit Freq Error 39.242 kHz % of OBW Power 99.00 %
x dB Bandwidth 653.9 kHz x dB -6.00 dB

STATUS

Plot 7-6. Occupied Bandwidth Plot (ANT+ — Ch. 78)

MSG
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7.3  Output Power Measurement — ANT+
§15.247(b.3); RSS-247 [5.4(4)]

Test Overview and Limits

The transmitter antenna terminal of the EUT is connected to the input of a spectrum analyzer. Measurements are

made while the EUT is operating at maximum power and at the appropriate frequencies.

The maximum permissible conducted output power is 1 Watt.

Test Procedure Used

ANSI C63.10:2020 — Section 11.9.1.1

Test Settings
1. RBW =3MHz

2. VBW =50MHz

3. Spanz=3xRBW

4. Sweep = auto couple

5. Detector = Peak

6. Trace mode = max hold

7. The trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

Test Notes

None

15 AR

u}_uuuu

Figure 7-2. Test Instrument & Measurement Setup

EUT
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ACELIl P Conducted Max e.i.r

Frequency|Channel Power ... | Margin |Ant. Gain . of-P Margin

[MHz] No Mode Power Limit [dB] [dBi] e.i.r.p Limit [dB]

: [dBm] [mW] [dBm] [dBm] | [dBm]

2402 0 ANT+ -0.45 0.902 30.00 29.55 -0.435 -0.89 36.02 -36.91

2404 2 ANT+ 3.98 2.503 30.00 33.98 -0.435 3.55 36.02 -32.47

2441 39 ANT+ 3.90 2.456 30.00 33.90 -0.435 3.47 36.02 -32.55

2478 76 ANT+ 3.62 2.304 30.00 33.62 -0.435 3.19 36.02 -32.83

2480 78 ANT+ -0.89 0.815 30.00 29.11 -0.435 -1.32 36.02 -37.34

Table 7-3. Conducted Output Power Measurements (ANT+)

. Keysight Spectrum Analyzer - Swept SA
i

Center 2.402000 GHz
#Res BW 3.0 MHz

CORREC [ SENSE:INT| | ALIGN AUTO

[05:38:40 PMJun 02, 2025

#Avg Type: RMS
Trig: Free Run

PNO: Fast ()
™+ Atten: 20 dB

IFGain:Low

ENEEEEEERE
IIIIIIIII%
HNEEEEEEE

#VBW 50 MHz

Span 10.00 MHz

Iillillﬁl

Auto Tune

Center Freq
2.402000000 GHz

|
StartFreq
2.397000000 GHz
it
StopFreq
2.407000000 GHz

CF Step
1.000000 MHz

Auto

Freq Offset
0Hz
i |
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts)
STATUS

Plot 7-7. Peak Power Plot (ANT+ — Ch. 0)
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o Keysight Spectrum Analyzer - Swept SA
RL RE__[500 DC |

CORREC SENSE:INT| ALIGN AUTO  [05:39:46 PMJ
#Avg Type: RMS

[E=EE= |

PNO: Fast i, Trig: Free Run
IFGain:Low Atten: 20 dB

Auto Tune

Center Freq
2.404000000 GHz

StartFreq
2.399000000 GHz

Stop Freq
2.409000000 GHz
i |

CF Step
1.000000 MHz
Auto Man

Freq Offset
0Hz
Y|
Scale Type

Center 2.404000 GHz Span 10.00 MHz |5 Lin

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts) |
MSG

Plot 7-8. Peak Power Plot (ANT+ — Ch. 2)

' Keysight Spectrum Analyzer - Swept SA ==
Q  DC | CORREC SENSE!INT ALIGN AUTO
#Avg Type: RMS Frequency

PNO: Fast i, Trig: Free Run
IFGain:Low Atten: 20 dB

Auto Tune

Center Freq
2.441000000 GHz

StartFreq
2.436000000 GHz

Stop Freq
2.445000000 GHz
i |

CF Step
1.000000 MHz
Auto Man

Freq Offset
0Hz
Fe e |
Scale Type

Center 2.441000 GHz Span 10.00 MHz |55 Lin

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts) |
MSG

Plot 7-9. Peak Power Plot (ANT+ — Ch. 39)
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. Keysight Spectrum Analyzer - Swept SA
RL RE__ [50@ DC |

CORREC SENSE:INT| ALIGN AUTO  [05:43:50 PMJun 02, 2025
#Avg Type: RMS

|i”ﬁ\-83-|

PNO: Fast ~»— T1rig: FreeRun
IFGain:Low Atten: 20 dB

Mkr1 2.477 82 GHz Auto Tune
(e |

Center Freq
2.478000000 GHz

StartFreq
2.473000000 GHz

Stop Freq
2.483000000 GHz
|

CF Step
1.000000 MHz
Auto Man

Freq Offset
0 Hz
|
Scale Type

Center 2.478000 GHz Span 10.00 MHz |5 Lin

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts) |
MSG

Plot 7-10. Peak Power Plot (ANT+ — Ch. 76)

' Keysight Spectrum Analyzer - Swept SA
RL RF | 500 DC | CORREC SENSE:INT| ALIGN AUTO  [05:45:15 PMJun 02, 2025
#Avg Type: RMS

=R |

PNO: Fast —#— T1rig: Free Run
IFGain:Low Atten: 20 dB

Auto Tune

Center Freq
2.480000000 GHz

StartFreq
2.475000000 GHz

Stop Freq
2.485000000 GHz
i |

CF Step
1.000000 MHz
Auto Man

Freq Offset
0Hz
Y|
Scale Type

Center 2.480000 GHz Span 10.00 MHz |55 Lin

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts) |
MSG

Plot 7-11. Peak Power Plot (ANT+ — Ch. 78)
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7.4 Power Spectral Density — ANT+
§15.247(e); RSS-247 [5.2]

Test Overview and Limit

The peak power density is measured with a spectrum analyzer connected to the antenna terminal of the EUT
while the EUT is operating at maximum power and at the appropriate frequencies.

The maximum permissible power spectral density is 8 dBm in any 3 kHz band.

Test Procedure Used

ANSI C63.10:2020 — Section 11.10.2 Method PKPSD

Test Settings

1. Analyzer was set to the center frequency of the DTS channel under investigation

2. Span = 1.5 times the DTS channel bandwidth

3. RBW =3kHz

4. VBW =1MHz

5. Detector = peak

6. Sweep time = auto couple

7. Trace mode = max hold

8. Trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

Test Notes

None

EUT

Figure 7-3. Test Instrument & Measurement Setup
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Measured Maximum
Frequency |Channel Mode Power Permissible | Margin
[MHz] No. Spectral |Power Density| [dB]
Density [dBm]| [dBm / 3kHz]
2402 0 ANT+ -17.45 8.0 -25.45
2441 39 ANT+ -11.51 8.0 -19.51
2480 78 ANT+ -16.48 8.0 -24.48

Table 7-4. Conducted Power Density Measurements

. Keysight Spectrum Analyzer - Swept SA

PNO: Wide Ly,
IFGain:Low

Center 2.4020000 GHz
#Res BW 3.0 kHz

SENSE:INT] |

ALIGN AUTO

[05:38:54 PMJun 02, 2025

#VBW 1.0 MHz

#Avg Type: RMS

7 Trig: Free Run
Atten: 20 dB

Mkr1 2.401 984 6 GHz

-17.45 dBm

Span 1.182 MHz

Sweep 13.07 ms (1001 pts)

Auto Tune

Center Freq
2.402000000 GHz

StartFreq
2.401408816 GHz

StopFreq
2.402591184 GHz
)

CF Step
118.237 kHz
Auto Man

Freq Offset
0Hz
| |
Scale Type

Log Lin

e

Plot 7-12. Power Spectral Density Plot (ANT+ — Ch. 0)
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s Keysight Spectrum Analyzer - Swept SA
RL RF [500 DC | CORREC SENSE:INT| ALIGN AUTO  [05:42:43 PMJun 02, 2025
#Avg Type: RMS

[E=EE= |

PNO: Wide (,_ 1rig: Free Run
IFGain:Low Atten: 20 dB

Auto Tune

1LUgBld|v Ref 10.00 dBm -11.51 dB e

Center Freq
2.441000000 GHz

--- ---
“--- ----

Stop Freq
2.441585228 GHz
i |

CF Step
117.046 kHz
Auto Man

Freq Offset
0Hz
Y|
Scale Type

Center 2.4410000 GHz Log Lin

#Res BW 3.0 kHz #/BW 1.0 MHz Sweep 12.93 ms (1001 pts; |

Plot 7-13. Power Spectral Density Plot (ANT+ — Ch. 39)

' Keysight Spectrum Analyzer - Swept SA ==
Q  DC | CORREC SENSE!INT ALIGN AUTO [ 05:45:35 PMJun 02, 2025
#Avg Type: RMS TRAC Frequency

PNO: Wide (,_ 1rig: Free Run
IFGain:Low Atten: 20 dB

Mkr1 2.480 056 6 GHz Auto Tune
1LUgBld|v Ref 10.00 dBm 16.48 dBm I

Center Freq
2.480000000 GHz

StartFreq
2.479433703 GHz

Stop Freq
2.480566297 GHz
i |

CF Step
113.269 kHz
Auto Man

Freq Offset
0Hz
Fe e |
Scale Type

Center 2.4800000 GHz Log Lin

#Res BW 3.0 kHz #/BW 1.0 MHz Sweep 12.53 ms (1001 pts; |

Plot 7-14. Power Spectral Density Plot (ANT+ — Ch. 78)
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7.5 Conducted Emissions at the Band Edge — ANT+
§15.247(d); RSS-247 [5.5]

Test Overview and Limit

For the following out of band conducted spurious emissions plots at the band edge, the EUT was set to transmit
at maximum power with the largest packet size available. These settings produced the worst-case emissions.

The limit for out-of-band spurious emissions at the band edge is 20dB below the fundamental emission
level, as determined from the in-band power measurement of the DTS channel performed in a 100kHz
bandwidth.

Test Procedure Used

ANSI C63.10:2020 — Section 11.11.3
Test Settings
1. Start and stop frequency were set such that the band edge would be placed in the center of the plot
2. Span was set large enough so as to capture all out of band emissions near the band edge
3. RBW = 100kHz
4. VBW = 300kHz
5. Detector = Peak
6. Number of sweep points = 2 x Span/RBW
7. Trace mode = max hold
8. Sweep time = auto couple
9. The trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

EUT

Figure 7-4. Test Instrument & Measurement Setup
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' Keysight Spectrum Analyzer - Swept SA ==
Q  DC | CORREC SENSE!INT ALIGN AUTO
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Plot 7-15. Band Edge Plot (ANT+ — Ch. 0)

' Keysight Spectrum Analyzer - Swept SA ==
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Plot 7-16. Band Edge Plot (ANT+ — Ch. 2)
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. Keysight Spectrum Analyzer - Swept SA [ E=H
RL RE__ 500 DC | CORREC SENSE:INT] [ AIGNAUTO  [08:03:11 AMJun 03,2025 =
#Avg Type: RMS 4 regUency;
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IFGain:Low Atten: 26 dB

Auto Tune
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2.483500000 GHz
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Freq Offset
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#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts) |

Plot 7-17. Band Edge Plot (ANT+ — Ch. 76)

o Keysight Spectrum Analyzer - Swept SA
RL R [500 DC | CORREC SENSE:INT, ALIGN AUTO

#Avg Type: RMS
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P
#Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (2001 pts) |

Plot 7-18. Band Edge Plot (ANT+ — Ch. 78)
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7.6 Conducted Spurious Emissions — ANT+
§15.247(d); RSS-247 [5.5]

Test Overview and Limit

For the following out of band conducted spurious emissions plots, the EUT was set to transmit at maximum power
with the largest packet size available. The worst case spurious emissions were found in this configuration.

The limit for out-of-band spurious emissions at the band edge is 20dB below the fundamental emission
level, as determined from the in-band power measurement of the DTS channel performed in a 100kHz
bandwidth per the procedure in Section 8.5 of KDB 558074 D01 v05r02 and Section 11.11.3 of ANSI
C63.10:2020.

Test Procedure Used

ANSI C63.10:2020 — Section 11.11.3

Test Settings

1. Start frequency was set to 30MHz and stop frequency was set to 25GHz (separated into two plots per

channel)
2. RBW = 1MHz
3. VBW =3MHz
4. Detector = Peak
5. Trace mode = max hold
6. Sweep time = auto couple
7. The trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

E—— s

. TR
=5
[
=
- =)
IFresss
=--
D ENEE T = EUT

Figure 7-5. Test Instrument & Measurement Setup
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Test Notes
1. RBW was set to 1MHz rather than 100kHz in order to increase the measurement speed.

2. The display line shown in the following plots denotes the limit at 20dB below the fundamental emission
level measured in a 100kHz bandwidth. However, since the traces in the following plots are measured
with a 1MHz RBW, the display line may not necessarily appear to be 20dB below the level of the
fundamental in a 1MHz bandwidth.

3. For plots showing conducted spurious emissions near the limit, the frequencies were investigated with a
reduced RBW to ensure that no emissions were present.
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' Keysight Spectrum Analyzer - Swept SA
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Plot 7-19. Conducted Spurious Plot (ANT+ — Ch. 0)

o Keysight Spectrum Analyzer - Swept SA
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Plot 7-20. Conducted Spurious Plot (ANT+ — Ch. 0)
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o Keysight Spectrum Analyzer - Swept SA
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Plot 7-21. Conducted Spurious Plot (ANT+ — Ch. 39)
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Plot 7-22. Conducted Spurious Plot (ANT+ — Ch. 39)
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o Keysight Spectrum Analyzer - Swept SA
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Plot 7-23. Conducted Spurious Plot (ANT+ — Ch. 78)

' Keysight Spectrum Analyzer - Swept SA ==
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Plot 7-24. Conducted Spurious Plot (ANT+ — Ch. 78)
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7.7 Radiated Spurious Emission Measurements

§15.205 §15.209 §15.247(d); RSS-Gen [8.9]

Test Overview and Limit

All out of band radiated spurious emissions are measured with a spectrum analyzer connected to a receive
antenna while the EUT is operating at maximum power and at the appropriate frequencies. Only the radiated
emissions of the configuration that produced the worst case emissions are reported in this section.

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47 CFR
and Table 6 of RSS-Gen (8.10) must not exceed the limits shown in Table 7-5 per Section 15.209 and RSS-

Gen (8.9).

Field Strength

Measured Distance

Frequency [uV/m] [Meters]
0.009 — 0.490 MHz 2400/F (kHz) 300
0.490 — 1.705 MHz 24000/F (kHz) 30
1.705 — 30.00 MHz 30 30
30.00 — 88.00 MHz 100 3
88.00 — 216.0 MHz 150 3
216.0 — 960.0 MHz 200 3
Above 960.0 MHz 500 3

Test Procedures Used

ANSI C63.10:2020 — Section 6.6.4.3

Test Settings

Table 7-5. Radiated Limits

Average Field Strength Measurements

N o a bk~ w N =

Sweep time = auto

Trace (RMS) averaging was performed over at least 100 traces

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW = 1MHz
VBW = 3MHz
Detector = power average (RMS)

Number of measurement points = 1001 (Number of points must be > 2 x span/RBW)
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Peak Field Strength Measurements

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. RBW is set depending on measurement frequency, as specified in Table 7-6 below
3. VBW =3MHz
4. Detector = peak
5. Sweep time = auto couple
6. Trace mode = max hold
7. Trace was allowed to stabilize
Frequency RBW
9 — 150kHz 200 — 300Hz
0.15 — 30MHz 9 — 10kHz
30 — 1000MHz 100 — 120kHz
> 1000MHz 1MHz
Table 7-6. RBW as a Function of Frequency
Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

bore sight
antenna mast

Tmto 4m

./ EUT
turntable

1.5m & styrofoam block

LI T

' 3
| " |

Figure 7-6. Radiated Test Setup >1GHz
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Test Notes

1. The optional test procedures for antenna port conducted measurements of unwanted emissions per the
guidance of ANSI C63.10:2020 Section 11.12.2 were not used to evaluate this device for compliance to
radiated limits. All radiated spurious emissions levels were measured in a radiated test setup.

2. All emissions lying in restricted bands specified in §15.205 and Section 8.10 of RSS-Gen are below the
limit shown in Table 7-5.

3. The antenna is manipulated through typical positions, polarity and length during the tests. The EUT is
manipulated through three orthogonal planes.

This unit was tested with its standard battery.

The spectrum is measured from 9kHz to the 10th harmonic of the fundamental frequency of the
transmitter using CISPR quasi peak detector below 1GHz. Above 1 GHz, average and peak
measurements were taken using linearly polarized horn antennas. The worst-case emissions are reported
however emissions whose levels were not within 20dB of the respective limits were not reported.

6. Emissions below 18 GHz were measured at a 3 meter test distance while emissions above 18GHz were
measured at a 1 meter test distance with the application of a distance correction factor.

No significant radiated band edge emissions were found in the 2310 — 2390MHz restricted band.

The "-" shown in the following RSE tables are used to denote a noise floor measurement.

Sample Calculations

Determining Spurious Emissions Levels

o Field Strength Level (gsuvim) = Analyzer Level (gsm) + 107 + AFCL [aB/m]
o AFCL [g8/m} = Antenna Factor [gs/m; + Cable Loss (ds]

o Margin gg) = Field Strength Level [gsuvim; — Limit [auvim)

Radiated Band Edge Measurement Offset

o The amplitude offset shown in the radiated restricted band edge plots in Section 7.8 was calculated
using the formula:

Offset (dB) = (Antenna Factor + Cable Loss + Attenuator) — Preamplifier Gain
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Radiated Spurious Emission Measurements

§15.205 §15.209 §15.247(d)

Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizonta SWT: 125.0ms
140 A
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o
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Frequency (GHz)
Plot 7-25. Radiated Spurious Plot above 1GHz (ANT+ — Ch. 0)
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Plot 7-26. Radiated Spurious Plot above 1GHz (ANT+ - Ch. 39)
Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizonta SWT: 125.0ms
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Plot 7-27. Radiated Spurious Plot above 1GHz (ANT+ — Ch. 78)

Frequency (GHz)
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Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizontal SWT: 14.7ms
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Plot 7-28. Radiated Spurious Plot above 18GHz (ANT+ — Ch. 39)
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Radiated Spurious Emission Measurements

§15.205 §15.209 §15.247(d); RSS-Gen [8.9]

Mode: ANT+
Distance of Measurements: 3 Meters
Operating Frequency: 2402MHz
Channel: 0
Frequency Ant. Ante_znna Turrltable Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth | Level [dB/m] Strength [dBuV/m]| [dB]
[HV] | [em] | [degree]| [dBm] [dBuV/m] [°F
4804.00 Awg Vv 259 47 -74.35 2.35 35.00 53.98 -18.98
4804.00 Peak \Y 259 47 -62.63 2.35 46.72 73.98 -27.26
12010.00 Awg \Y - - -77.46 13.92 43.46 53.98 -10.52
12010.00 Peak Y - - -66.35 13.92 54.57 73.98 -19.41
Table 7-7. Radiated Measurements @ 3 meters
Mode: ANT+
Distance of Measurements: 3 Meters
Operating Frequency: 2441MHz
Channel: 39
Frequency Ant. Antt_enna Tur!'ltable Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth | Level [dB/m] Strength [dBuV/im]| [dB]
[HV] | [em] |[degree]| [dBm] [dBpV/m] [
4882.00 Awg \Y 208 54 -72.99 2.99 37.00 53.98 -16.98
4882.00 Peak \Y 208 54 -62.06 2.99 47.93 73.98 -26.05
7323.00 Aw Y - - -75.65 8.61 39.96 53.98 -14.02
7323.00 Peak Vv - - -63.87 8.61 51.74 73.98 -22.24
12205.00 Awg Y - - -77.46 13.80 43.34 53.98 -10.64
12205.00 Peak Y - - -65.99 13.80 54.81 73.98 -19.17
Table 7-8. Radiated Measurements @ 3 meters
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Mode: ANT+
Distance of Measurements: 3 Meters
Operating Frequency: 2480MHz
Channel: 78
Frequency Ant. Ant(.enna Tur.ntable Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth | Level [dB/m] Strength [dBuV/im]| [dB]
[H/V] [ecm] [degree] | [dBm] [dBuV/m] H
4960.00 Awg \Y 190 45 -74.20 3.00 35.80 53.98 -18.18
4960.00 Peak \Y 190 45 -62.71 3.00 47.29 73.98 -26.69
7440.00 Awg \Y - - -75.76 8.40 39.64 53.98 -14.34
7440.00 Peak \Y - - -64.47 8.40 50.93 73.98 -23.05
12400.00 Awg \Y - - -78.43 13.97 42.54 53.98 -11.44
12400.00 Peak \Y - - -66.71 13.97 54.26 73.98 -19.72
Table 7-9. Radiated Measurements @ 3 meters
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7.8 Radiated Restricted Band Edge Measurements
§15.205 §15.209; RSS-Gen [8.9]

The radiated restricted band edge measurements are measured with an EMI test receiver connected to the
receive antenna while the EUT is transmitting.

The amplitude offset shown in the following plots for average measurements was calculated using the formula:

Offset (dB) = (Antenna Factor + Cable Loss + Attenuator) — Preamplifier Gain

Mode: ANT+
Measurement Distance: 3 Meters
Operating Frequency: 2478MHz
Channel: 76
Trace: M;xHo\d RBWE 1 MHz 2486.3 MHz Trace: quHoId RBW} 1 MHz 2485.6 MHz
PASS geeceriea Yo iok 4551 dpyvim PASS gaiccepeak Yol s 55713 dBuvim
120 1 1407
E E
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g £ 100
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- - 60 4
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2450.0 245IS‘E 2116'1.1 246‘16‘7 247‘2.2 24"."7.8 24é3.3 24&;8.9 249Id‘4 2500.0 2450.0 245I5.6 246I1.1 246|G.7 247;2.2 247:7.8 245'3.3 2d£;8.9 245;4.4 2500.0
Frequency (MHz) Frequency (MHz)
Plot 7-29. Radiated Restricted Upper Band Edge Plot 7-30. Radiated Restricted Upper Band Edge
Measurement (Average) Measurement (Peak)
Mode: ANT+
Measurement Distance: 3 Meters
Operating Frequency: 2480MHz
Channel: 78
Trace: MaxHold RBW: 1 MHz 2488 MHz Trace: MaxHold RBW: 1 MHz 2493.95 MHz
PASS geecer st Yo 10K 3578 dppvim PASS gaieceyesg va iz 54.43 dpuvim
120 4 1404
E E
> = 4
3:;‘ 1004 %_ 120
=1 £ 100
;‘ 80 g
3 A 80
3 60 3
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. oteriin s el
40 1 [RERTARTN
2450.0 245:5‘6 246Il.l 246;6‘7 247:2.2 24'."7.8 248;3.3 24é8.9 249I=1‘4 2500.0 2450.0 245IS.6 24(:";1.1 246|6.7 247;2.2 24'1:7.8 248'3.3 24&;8.9 249I4.4 2500.0
Frequency (MHz) Frequency (MHz)
Plot 7-31. Radiated Restricted Upper Band Edge Plot 7-32. Radiated Restricted Upper Band Edge
Measurement (Average) Measurement (Peak)
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7.9 Radiated Spurious Emissions Measurements — Below 1GHz
§15.209; RSS-Gen [8.9]

Test Overview and Limit

All out of band radiated spurious emissions are measured with a spectrum analyzer connected to a receive
antenna while the EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate
frequencies. All data rates and modes were investigated for radiated spurious emissions. Only the radiated
emissions of the configuration that produced the worst-case emissions are reported in this section.

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47 CFR
and Table 6 of RSS-Gen (8.10) must not exceed the limits shown in Table 7-10 per Section 15.209 and
RSS-Gen (8.9).

Frequency Field Strength Measured Distance
[uV/m] [Meters]
0.009 — 0.490 MHz 2400/F (kHz) 300
0.490 — 1.705 MHz 24000/F (kHz) 30
1.705 — 30.00 MHz 30 30
30.00 — 88.00 MHz 100 3
88.00 — 216.0 MHz 150 3
216.0 - 960.0 MHz 200 3
Above 960.0 MHz 500 3

Table 7-10. Radiated Limits

Test Procedures Used

ANSI C63.10:2020

Test Settings

Quasi-Peak Field Strength Measurements

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW = 120kHz (for emissions from 30MHz — 1GHz)

Detector = quasi-peak

Sweep time = auto couple

Trace mode = max hold

o g bk w N =

Trace was allowed to stabilize
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Test Setup

The EUT and measurement equipment were set up as shown in the diagrams below.

EUT Q TL’
1

tumntable
a.8m antenna mast
1
‘ 3m
Figure 7-7. Radiated Test Setup < 30Mhz
Irmnto dm
EUT
antenna mast
tumntable
0.8m
1
| 3m
[
Figure 7-8. Radiated Test Setup < 1GHz
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Test Notes

All emissions lying in restricted bands specified in §15.205 and RSS-Gen(8.10) are below the limit shown
in Table 7-10.

The broadband receive antenna is manipulated through vertical and horizontal polarizations during the
tests. The EUT is manipulated through three orthogonal planes.

This unit was tested with its standard battery.

The spectrum is investigated using a peak detector and final measurements are recorded using CISPR
quasi peak detector. The worst-case emissions are reported however emissions whose levels were not
within 20dB of the respective limits were not reported.

Emissions were measured at a 3 meter test distance.

Emissions are investigated while operating on the center channel of the mode, band, and modulation that
produced the worst case results during the transmitter spurious emissions testing.

No spurious emissions were detected within 20dB of the limit below 30MHz.

The results recorded using the broadband antenna is known to correlate with the results obtained by
using a tuned dipole with an acceptable degree of accuracy. The VSWR for the measurement antenna
was found to be less than 2:1.

The wide spectrum spurious emissions plots shown on the following pages are used only for the purpose
of emission identification. There were no emissions detected in the 30MHz — 1GHz frequency range, as

shown in the subsequent plots.
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Radiated Spurious Emissions Measurements (Below 1GHz)
§15.209; RSS-Gen [8.9]

Trace: MaxHold RBW: 100 kHz
Detector: Peak VBW: 300 kHz
80 yrizont SWT: 100.0ms
70 -
£
S.:‘L 60
f
o [
5 40 '
% 30 4 i .
N 20 A
10 T T T
30 50 100 300 500 1000
Frequency (MHz)
Plot 7-33. Radiated Spurious Plot below 1GHz
Frequency Ant. Ant?nna Tur_ntable Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth | Level [dB/m] Strength [dBuV/m]| [dB]
[HV] | [em] | [degree]| [dBm] [dBuV/m] [
416.00 |Quasi-Peak| V - - -97.17 23.83 33.66 46.02 -12.36
622.77 |Quasi-Peak| V - - -97.21 27.35 37.14 46.02 -8.88

Table 7-11. Radiated Spurious Emissions below 1GHz
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7.10 Line-Conducted Test Data
§15.207; RSS-Gen [8.8]

Test Overview and Limit

All AC line conducted spurious emissions are measured with a receiver connected to a grounded LISN while the
EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All data rates
and modes were investigated for conducted spurious emissions. Only the conducted emissions of the
configuration that produced the worst case emissions are reported in this section.

All conducted emissions must not exceed the limits shown in the table below, per Section 15.207 and

RSS-Gen (8.8).

Frequency of emission

Conducted Limit (dBuV)

(MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*

0.5-5 56 46

5-30 60 50

Table 7-12. Conducted Limits

*Decreases with the logarithm of the frequency.

Test Procedures Used

ANSI C63.10:2020, Section 6.2

Test Settings

Quasi-Peak Field Strength Measurements

I T o

Sweep time = auto couple

Trace mode = max hold

Trace was allowed to stabilize

Average Field Strength Measurements

o gk w N =

Trace mode = max hold

Trace was allowed to stabilize

Analyzer center frequency was set to the frequency of the spurious emission of interest
RBW = 9kHz (for emissions from 150kHz — 30MHz)

Detector = quasi-peak

Analyzer center frequency was set to the frequency of the spurious emission of interest
RBW = 9kHz (for emissions from 150kHz — 30MHz)
Detector = RMS

Sweep time = auto couple
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Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

tranel
adapter

Tmx15m 10 cm
nonconducting platform

1m
extender cable

a0 cm
LISN
LISH
- reference ground plane
Figure 7-9. Test Instrument & Measurement Setup
Test Notes
1. All modes of operation were investigated and the worst-case emissions are reported using mid channel.

The emissions found were not affected by the choice of channel used during testing.

2. The limit for an intentional radiator from 150kHz to 30MHz are specified in Part 15.207 and RSS-Gen (8.8).
3. Corr. (dB) = Cable loss (dB) + LISN insertion factor (dB)

4. QP/AV Level (dBuV) = QP/AV Analyzer/Receiver Level (dBuV) + Corr. (dB)

5. Margin (dB) = QP/AV Limit (dBuV) - QP/AV Level (dBuV)

6. Traces shown in plot are made using a peak detector.

7. Deviations to the Specifications: None.
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= Keysight EMI Receiver - Frequency Scan

RL RF PRESEL DC CORREC [ SENSE:INT| | ALIGN AUTO | 06,2025
FREQUENCY SCAN Scan
CISPR NFE Discrete () /5
Scan-Search-Meas Atten: 10 dB Free Run

10 dBidiv Ref 96.99 dBpvV

Stop 30 MHZ

VBW 90 kHz Dwell Time 96.07 Js (# 4 kHz)

TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLLTA AVG LL2A OFF COMPOSITEAMPCOR

[160.00 kHz [39.190 dBuV _ [34.306dBpV |-  [-26.810dB [-21.694dB |-  [9.809dB

1 (w1 |
2 [m[1 [472.85kHz [34.244dBuv__ [29.728dBwV |-  |-22.220dB [-16.736dB |-  [9.571dB

(3 |m[1 [809.96kHz [32.312dBuV [28074dBwv [  [-23688dB [17.926dB [~  [9.546dB |
(4 |W[1 [1.1518 MHz [30.883dBuV [27.195dBwv [  [-26.117dB [-18805dB [~  [9.694dB |
5 |M[1 [6.3776 MHz [20.459dBuV [26223dBuwv [  [-30541dB [-24777dB [~ [9943d8 |
6w [1 [8.6910 MHz [29.150 dByV [24.759dBuV [--  [-30850dB [25241dB [-  [9.912dB M

>

<

=

MSG staTus t DC Coupled

Plot 7-34. Line Conducted Plot with ANT+ (L1)

— Keysight EMI Receiver - Frequency Scan EE =
RL RF PRESEL | 50 @A\DC | CORREC [ SENSE:INT] [ aenvauto | 07:46:33 AM Jun 06, 2025
FREQUENCY SCAN Scan
CISPR NFE Discrete G0 518
Scan-Search Meas Atten: 10 dB Free Run

10 dBidiv Ref 96.99 dBpV

VBW 90 kHz

SIG TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AVG LL2A OFF

1 [m[1 [188.75kHz [37.150dBuV  [32053dByV |-  |-26941dB |-22039dB |-  [9.741dB
|2 |m[1 [37385kHz [35886dBuV _ |30.716dByV |-  |-22529dB |-17699dB |—  [9.602dB

3 |W|1 |661.97 kHz |32166 dBUV |27619dBuV |-  |-23834dB |18381dB [— |
4 |W|1 |901.95kHz |31.684dBuV |27.842dBuV |- | -24316dB |-18158dB [— |
5 |W|1 |22179MHz |20626dBUV  |25199dBuV |- | -26374dB |-20801dB [— |
28. - |31.737dB [26963dB [— |

25.
W1 |19.820 MHz [28.263 dBuV | 24.037 dBuV

<

COWMPOSITEAMPCOR  ~

9.985 dB .

STATUS !

MSG DC Coupled

Plot 7-35. Line Conducted Plot with ANT+ (N)

MEASUREMENT REPORT
(CERTIFICATION)

FCC ID: IPH-04967
IC: 1792A-04967

Approved by:
Technical Manager

Test Dates:
5/30-7/14/2025

EUT Type:
Portable Digital Transceiver

Test Report S/N:
1M2505300054-02.1PH

Page 48 of 49

© 2025 ELEMENT

V 11.3 5/14/2025

Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without
written permission from Element. If you have any questions about this or have an inquiry about obtaining additional rights to this report or assembly of contents thereof, please contact

ct.inffo@element.com.




@ clement

8.0 CONCLUSION

The data collected relate only the item(s) tested and show that the Garmin Portable Digital Transceiver
FCC ID: IPH-04967 is in compliance with Part 15 Subpart C (15.247) of the FCC Rules and RSS-247 of the ISED

Rules.
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FCC Part 15.247 | ISED RSS-247 Bluetooth (Low Energy)

Applicant Name:
Garmin International Inc
1200 E. 151st. Street
Olathe,Kansas 66062
United States
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5/30-7/14/2025

Test Report Issue Date:

8/1/2025
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Element Lab., Columbia, MD, USA
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IC:
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Garmin International Inc
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FCC Rule Part(s):
ISED Specification:
Test Procedure(s):

Certification

A04967

Portable Digital Transceiver

3.951 mW (3.95 dBm) Peak Conducted
2402 — 2480MHz

Digital Transmission System (DTS)
Part 15 Subpart C (15.247)

RSS-247 Issue 3

ANSI C63.10:2020

This equipment has been shown to be capable of compliance with the applicable technical standards as indicated in the measurement report
and was tested in accordance with the measurement procedures specified in ANSI C63.10:2020. Test results reported herein relate only to

the item(s) tested.

| attest to the accuracy of data. All measurements reported herein were performed by me or were made under my supervision and are
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1.0 INTRODUCTION

11  Scope

Measurement and determination of electromagnetic emissions (EMC) of radio frequency devices including
intentional and/or unintentional radiators for compliance with the technical rules and regulations of the Federal
Communications Commission and the Innovation, Science and Economic Development Canada.

1.2 Element Test Location

Measurements were conducted at the Element laboratory indicated in Section 1.3 below. All measurement
facilities are compliant with the test site requirements specified in ANSI C63.4-2014 and KDB 414788 D01
v01r01.

1.3 Test Facility / Accreditations

Measurements were performed at Element lab located in Columbia, MD 21046, U.S.A.

e Element Washington DC LLC is an ISO 17025-2017 accredited test facility under the American Association
for Laboratory Accreditation (A2LA) with Certificate number 2041.01 for Specific Absorption Rate (SAR),
Hearing Aid Compatibility (HAC) testing, where applicable, and Electromagnetic Compatibility (EMC) testing
for FCC and Innovation, Science, and Economic Development Canada rules.

e Element Washington DC LLC TCB is a Telecommunication Certification Body (TCB) accredited to ISO/IEC
17065-2012 by A2LA (Certificate number 2041.03) in all scopes of FCC Rules and ISED Standards (RSS).

e Element Washington DC LLC facility is a registered test laboratory with the site description on file with ISED
(Wireless Test Lab number 2451B) and FCC (Designation Number US1113)

e Element Washington DC LLC is a Recognized U.S. Certification Assessment Body (CAB # US0110) for ISED
Canada as designated by NIST under the U.S. and Canada Mutual Recognition Agreements (MRAs).
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20 PRODUCT INFORMATION

21 Equipment Description

The Equipment Under Test (EUT) is the Garmin Portable Digital Transceiver FCC ID: IPH-04967. The data
found in this test report was taken with the EUT operating in Bluetooth low energy mode.

Test Device Serial No.: 506419600, 506419602, 50649586, 506419553, 8Y1000081,8Y1000095
2.2 Device Capabilities
This device contains the following capabilities:

ANT+ / BLE / 2.4GHz Wi-Fi

Ch. Frequency (MHz) Ch. Frequency (MHz)

37 2402 0 2404

17 2440 17 2440

39 2480 36 2478

Table 2-1. Frequency / Channel Table 2-2. Frequency / Channel
Operations — 1Mbps Operations — 2Mbps

Notes:

1. The maximum achievable duty cycles for all modes were determined based on measurements performed
on a spectrum analyzer in zero-span mode with RBW = 3MHz, VBW = 50MHz, and detector = peak per
the guidance of Section 6.0 b) of ANSI C63.10-2020 and KDB 558074 D01 v05r02. The RBW and VBW
were both greater than 50\T, where T is the minimum transmission duration, and the number of sweep
points across T was greater than 100. The duty cycles are as follows:

Duty Cycle | Radiated DCCF
Mode
4 [dB]
BLE - 1Mbps 100.00 N/ A
BLE - 1Mbps 100.00 N/ A

Table 2-3. Measured Duty Cycles
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2.3 Antenna Description

The following antenna was used for the testing.

Frequency [GHz] Ante(lz;gai)Gam
2.4 -0.435

Table 2-4. Antenna Peak Gain

2.4 Test Configuration

The EUT was tested per the guidance of ANSI C63.10:2020. ANSI C63.10:2020 was used to reference the
appropriate EUT setup for radiated spurious emissions testing and AC line conducted testing. The AC line
conducted testing was performed with the EUT powered via a USB cord connected to a power adapter. See
Sections 3.2 for AC line conducted emissions test setups, 3.3 for radiated emissions test setups, and 7.2, 7.3, 7.4,
7.5, and 7.6 for antenna port conducted emissions test setups.

The emissions below 1GHz and above 18GHz were tested with the highest transmitting power channel and the
worst case configuration.

The EUT was manipulated through three orthogonal planes of X-orientation (flatbed), Y-orientation (landscape),
and Z-orientation (portrait) during the testing. Only the worst case emissions were reported in this test report. The
worst orientation was found to be Y-orientation (landscape).

EUT was configured to operate at a 100% duty cycle using software provided by the customer.

2.5 Software and Firmware

The test was conducted with software/firmware version 6.08 installed on the EUT.
2.6 EMI Suppression Device(s)/Modifications

No EMI suppression device(s) were added and/or no modifications were made during testing.
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3.0 DESCRIPTION OF TESTS

3.1 Evaluation Procedure

The measurement procedures described in the American National Standard of Procedures for Compliance
Testing of Unlicensed Wireless Devices (ANSI C63.10:2020) and the guidance provided in KDB 558074 D01
v05r02 were used in the measurement of the EUT.

Deviation from measurement Procedure.............cooiiiiiiiiiiiiiriiiiiir e NONE
3.2 AC Line Conducted Emissions

The line-conducted facility is located inside a 10'x16'x9"' shielded enclosure. The shielded enclosure is
manufactured by ETS Lindgren RF Enclosures. The line-conducted facility is located inside a 7m x 3.66m x 2.7m
shielded enclosure. The shielded enclosure is manufactured by AP Americas. The shielding effectiveness of the
shielded room is in accordance with MIL-Std-285 or NSA 65-5. A 1m x 1.5m wooden table 80cm high is placed
40cm away from the vertical wall and 80cm away from the sidewall of the shielded room. Two 10kHz-30MHz,
50Q2/50uH Line-Impedance Stabilization Networks (LISNs) are bonded to the shielded room floor. Power to the
LISNs is filtered by external high-current high-insertion loss power line filters. The external power line filter is an
ETS Lindgren Model LPRX-4X30 (100dB Attenuation, 14kHz-18GHz) and the two EMI/RFI filters are ETS
Lindgren Model LRW-2030-S1 (100dB Minimum Insertion Loss, 14kHz — 10GHz). These filters attenuate ambient
signal noise from entering the measurement lines. These filters are also bonded to the shielded enclosure.

The EUT is powered from one LISN and the support equipment is powered from the second LISN. If the EUT is a
DC-powered device, power will be derived from the source power supply it normally will be powered from and this
supply line(s) will be connected to the second LISN. All interconnecting cables more than 1 meter were shortened
to a 1 meter length by non-inductive bundling (serpentine fashion) and draped over the back edge of the test
table. All cables were at least 40cm above the horizontal reference groundplane. Power cables for support
equipment were routed down to the second LISN while ensuring that those cables were not draped over the
second LISN.

Sufficient time for the EUT, support equipment, and test equipment was allowed in order for them to warm up to
their normal operating condition. The RF output of the LISN was connected to the spectrum analyzer and
exploratory measurements were made to determine the frequencies producing the maximum emission from the
EUT. The spectrum was scanned from 150kHz to 30MHz with a spectrum analyzer. The detector function was set
to peak mode for exploratory measurements while the bandwidth of the analyzer was set to 10kHz. The EUT,
support equipment, and interconnecting cables were arranged and manipulated to maximize each emission. Once
the worst case emissions have been identified, the one EUT cable configuration/arrangement and mode of
operation that produced these emissions is used for final measurements on the same test site. The analyzer is set
to CISPR quasi-peak and average detectors with a 9kHz resolution bandwidth for final measurements.

Line conducted emissions test results are shown in Section 7.10. The EMI Receiver mode of the Agilent MXE was
used to perform AC line conducted emissions testing.
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3.3 Radiated Emissions

The radiated test facilities consisted of an indoor 3 meter semi-anechoic chamber used for final measurements
and exploratory measurements, when necessary. The measurement area is contained within the semi-anechoic
chamber which is shielded from any ambient interference. The test site inside the chamber is a 6m x 5.2m
elliptical, obstruction-free area in accordance with Figure 5.7 of Clause 5 in ANSI C63.4-2014. Absorbers are
arranged on the floor between the turn table and the antenna mast in such a way so as to maximize the reduction
of reflections for measurements above 1GHz. An 80cm tall test table made of Styrodur is placed on top of the turn
table. For measurements above 1GHz, an additional Styrodur pedestal is placed on top of the test table to bring
the total table height to 1.5m.

For all measurements, the spectrum was scanned through all EUT azimuths and from 1 to 4 meter receive
antenna height using a broadband antenna from 30MHz up to the upper frequency shown in 15.33 depending on
the highest frequency generated or used in the device or on which the device operates or tunes. For frequencies
above 1GHz, linearly polarized double ridge horn antennas were used. For frequencies below 30MHz, a
calibrated loop antenna was used. When exploratory measurements were necessary, they were performed at 1
meter test distance inside the semi-anechoic chamber using broadband antennas, broadband amplifiers, and
spectrum analyzers to determine the frequencies and modes producing the maximum emissions. Sufficient time
for the EUT, support equipment, and test equipment was allowed in order for them to warm up to their normal
operating condition. The test set-up was placed on top of the 1 x 1.5 meter table. The EUT, support equipment,
and interconnecting cables were arranged and manipulated to maximize each emission. Appropriate precaution
was taken to ensure that all emissions from the EUT were maximized and investigated. The system configuration,
mode of operation, turntable azimuth, and receive antenna height was noted for each frequency found.

Final measurements were made in the semi-anechoic chamber using calibrated, linearly polarized broadband and
horn antennas. The test setup was configured to the setup that produced the worst case emissions. The spectrum
analyzer was set to investigate all frequencies required for testing to compare the highest radiated disturbances
with respect to the specified limits. The turntable containing the EUT was rotated through 360 degrees and the
height of the receive antenna was varied 1 to 4 meters and stopped at the azimuth and height producing the
maximum emission. Each emission was maximized by changing the orientation of the EUT through three
orthogonal planes and changing the polarity of the receive antenna, whichever produced the worst-case
emissions.

All radiated measurements are performed in a chamber that meets the site requirements per ANSI C63.4-2014.

Additionally, radiated emissions below 30MHz are also validated on an Open Area Test Site to assert correlation
with the chamber measurements per the requirements of KDB 414788 D01 v01rO1.

3.4 Environmental Conditions

The temperature is controlled within range of 15°C to 35°C. The relative humidity is controlled within range of 10%
to 75%. The atmospheric pressure is monitored within the range 86-106kPa (860-1060mbar).
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40 ANTENNA REQUIREMENTS

Excerpt from §15.203 of the FCC Rules/Regulations:
“An intentional radiator antenna shall be designed to ensure that no antenna other than that furnished by the
responsible party can be used with the device. The use of a permanently attached antenna or of an antenna that
uses a unique coupling to the intentional radiator shall be considered sufficient to comply with the provisions of

this section.”

e The antenna(s) of the EUT are permanently attached.

e There are no provisions for connection to an external antenna.

Conclusion:

The EUT complies with the requirement of §15.203.
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50 MEASUREMENT UNCERTAINTY

The measurement uncertainties shown below were calculated in accordance with the requirements of
ANSI C63.10:2020. All measurement uncertainty values are shown with a coverage factor of k = 2 to indicate a
95% level of confidence. The measurement uncertainty shown below meets or exceeds the Ucispr measurement
uncertainty values specified in CISPR 16-4-2 and, thus, can be compared directly to specified limits to determine

compliance.

Contribution Expanded Uncertainty (+dB)
Conducted Bench Top
1.13
Measurements

Line Conducted Disturbance 3.09
Radiated Disturbance (<1GHz) 4.98
Radiated Disturbance (>1GHz) 5.07
Radiated Disturbance (>18GHz) 5.09

Table 5-1. Measurement Uncertainty Budget
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6.0

TEST EQUIPMENT CALIBRATION DATA

Test Equipment Calibration is traceable to the National Institute of Standards and Technology (NIST).
Measurements antennas used during testing were calibrated in accordance to the requirements of ANSI C63.5-

2017.
Manufacturer Model Description Cal Date |Cal Interval | Cal Due |Serial Number
- MD 1M-40 EMC Cable and Switch System 2/25/2025 Annual 2/25/2026 MD 1M-40
- AP2 EMC Cable and Switch System 2/25/2025 Annual 2/25/2026 AP2
- WL25-1 Conducted Cable Set (25GHz) 2/25/2025 Annual 2/25/2026 WL25-1
- WL25-2 Conducted Cable Set (25GHz) 2/25/2025 Annual 2/25/2026 WL25-2
- ETS EMC Cable and Switch System 2/25/2025 Annual 2/25/2026 ETS
Agilent N9038A MXE EMI Receiver 9/16/2024 Annual 9/16/2025| MY51210133
Agilent N9030A PXA Signal Analyzer (44GHz) 10/16/2024] Annual 10/16/2025|] MY49430494
Anritsu MA2411B Pulse Power Sensor 7/1/2024 Annual 7/1/2025 1911105
EMCO 3115 Horn Antenna (1-18GHz) 9/6/2024 Biennial 9/6/2026 9704-5182
EMCO 3116 Horn Antenna (18-40GHz) 7/5/2023 Biennial 7/5/2025 9203-2178
Rohde & Schwarz ESU26 EMI Test Receiver (26.5GHz) 10/16/2024] Annual 10/16/2025 100342
Rohde & Schwarz HFH2-Z2E Loop Antenna 6/4/2024 Biennial 6/4/2026 100854
Sunol JBS Bi-Log Antenna (30M - 5GHz) 9/11/2024 | Biennial | 9/11/2026 A051107
Sunol DRH-118 Horn Antenna (1-18GHz) 2/21/2024| Biennial | 2/21/2026 A050307
Table 6-1. Test Equipment Calibration Table
Component Serial Number
MegaPhase Cable TM26-S1S1-36 18160103 003
Pasternack 6dB Attenuator PE7005-6 N/A
Table 6-2. WL25-1 Conducted Cable Set Components
Component Serial Number
MiniQrcuirs Cable CBL-2FT-QVISVi+ 77743
MQL6dB Attenuator BW-SB5\W2+ 1314

Table 6-3. WL25-2 Conducted Cable Set Components

Component Serial Number
Pasternack Cable RG214/U 111815
Sucoflex Cable 106A 246420-001
MegaPhase (CAGE 1GVT4) Cable GR18-N5N5-24 14042714 001
MegaPhase (CAGE 1GVT4) Cable NC29-N1N1-324 20502201 001
Rohde & Schwarz SF Unit 102134
Minicircuits Cable CBL=0.5M-NMNM+ 15440

Table 6-4. ETS EMC Cable and Switch System Components
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Component Serial Number
MiniCircuits Cable CBL-0.5M-SMNM+ 47261
Micro-Coax Utilfex Cable UFB311A-Q-3346-50U50U MFR 64639 231978-001
Micro-Coax Utilfex Cable UFB311A-1-0629-50U50U MFR 64639 231986-002
MegaPhase (CAGE 1GVT4) Cable NC29-N1N1-324 19046401 001
Megaphase (CAGE 1GVT4) Flex Cable 10511-1 15044701-006
Micro-Coax Utiflex Cable UFB311A-Q-3346-50U50U MFR 64639 231978-002
Micro-Coax Utilfex Cable UFB311A-1-0629-50U50U MFR 64639 231986-004
Micro-Coax Utiflex Cable UFB142A-0-0629-5GU200 MFR 64639 232069-001
Rohde & Schwarz SF Unit 102138
Rohde & Schwarz OSP130 Open Switch and Control Unit 101181
Micro-Coax Utilfex Cable UFB311A-Q-3346-50U50U MFR 64639 231978-003
Micro-Coax Utilfex Cable UFB311A-1-0629-50U50U MFR 64639 | 231986-003
Rohde & Schwarz TS-PR8 Pre-Amplifier 102335

Note:

Table 6-5. AP2 EMC Cable and Switch System Components

Component Serial Number

MegaPhase Cable TMA0-K1K1-30 20233002-004
UTIPLEXCable 64639 232063-001

Rohde & Schwarz Pre-amp RS-PR1840 18G40G |  9037.7670.02

Table 6-6. MD 1M 18-40 EMC Cable and Switch System Components

For equipment listed above that has a calibration date or calibration due date that falls within the test date range,
care was taken to ensure that this equipment was used after the calibration date and before the calibration due

date.
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7.0 TEST RESULTS
7.1  Summary
Company Name: Garmin International Inc
FCC ID: IPH-04967
IC: 1792A-04967
FCC Classification: Digital Transmission System (DTS)
Number of Channels: 40
FCC Part . o . Test Test
Section(s) RSS Section(s) Test Description Test Limit Condition Result Reference
15.247(a)(2) RSS-247 [5.2] 6dB Bandwidth > 500kHz PASS Section 7.2
15.247(b)(3) RSS-247 [5.4(4)] | Transmitter Output Power | <1 Watt PASS Section 7.3
T tor P CONDUCTED
ransmitter Fower .
15.247(e) RSS-247 [5.2] Speciral Density < 8dBm / 3kHz Band PASS Section 7.4
Band Edge / Sections 7.5,
15.247(d) RSS-247 [5.5] Out-of-Band Emissions >20dBc PASS 76
General Field Strength Emissions in restricted
15.205 Limits (Restricted Bands bands must meet the Sections 7.7,
15.209 RSS-Gen [8.9] and Radiated Emission radiated limits detailed in RADIATED PASS 78,79
Limits) 15.209 (RSS-Gen [8.9])
AC Conducted Emissions | < FCC 15.207 limits LINE .
L RSS-Gen[8.8] | 150kHz — 30MHz (RSS-Gen[8.8)) CONDUCTED | PASS | Section7.10
Table 7-1. Summary of Test Results
Notes:
1. All modes of operation were investigated. The test results shown in the following sections represent the worst

2.

case emissions.

The analyzer plots shown in this section were all taken with a correction table loaded into the analyzer. The
correction table was used to account for the losses of the cables and attenuators used as part of the system
to connect the EUT to the analyzer at all frequencies of interest.

All antenna port conducted emissions testing was performed on a test bench with the antenna port of the EUT
connected to the spectrum analyzer through calibrated cables and attenuators.

For conducted spurious emissions, automated test software was used to measure emissions and capture the
corresponding plots necessary to show compliance. The measurement software utilized is Element “Bluetooth
LE Automation,” Version 3.6.

For radiated band edge, automated test software was used to measure emissions and capture the
corresponding plots necessary to show compliance. The measurement software utilized is Element “Chamber
Automation,” Version 1.5.0
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7.2 6dB Bandwidth & Occupied Bandwidth Measurement — Bluetooth (LE)
§15.247(a.2); RSS-247 [5.2]

Test Overview and Limit

The bandwidth at 6dB down from the highest in-band spectral density is measured with a spectrum analyzer
connected to the transmitter antenna terminal of the EUT while the EUT is operating at maximum power and at
the appropriate frequencies. All modes of operation were investigated and the worst case configuration results are
reported in this section.

The minimum permissible 6dB bandwidth is 500 kHz.

Test Procedure Used

ANSI C63.10:2020 — Section 11.8.2 Option 2

Test Settings - 6dB Bandwidth

1. The signal analyzers’ automatic bandwidth measurement capability of the spectrum analyzer was used to
perform the 6dB bandwidth measurement. The “X” dB bandwidth parameter was set to X = 6. The
bandwidth measurement was not influenced by any intermediate power nulls in the fundamental
emission.

2. RBW = 100kHz

3. VBW 23 x RBW

4. Detector = Peak

5. Trace mode = max hold
6. Sweep = auto couple

7. The trace was allowed to stabilize

Test Settings - Occupied Bandwidth

1. The signal analyzer's automatic bandwidth measurement capability was used to perform the 99%
occupied bandwidth. The bandwidth measurement was not influenced by any intermediate power nulls in
the fundamental emission.

2. RBW =1 - 5% of the expected OBW

3. VBW =3 x RBW
4. Detector = Peak
5. Trace mode = max hold

6. Sweep = auto couple
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7. The trace was allowed to stabilize

8. If necessary, steps 2 — 7 were repeated after changing the RBW such that it would be within

1 — 5% of the 99% occupied bandwidth observed in Step 7

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

EUT

Figure 7-1. Test Instrument & Measurement Setup

Test Notes
None
Measured

Frequency| Data |Channel | Bluetooth Occupied Measured 6dB [ Minimum 6dB Pass / Fail

[MHz] Rate No. Mode Bandwidth |Bandwidth [kHz]|Bandwidth [kHz]| =>>' ' 2
[kHz]

2402 1 Mbps 37 LE 1338.80 820.1 500 Pass
2440 1 Mbps 17 LE 1331.20 798.5 500 Pass
2480 1 Mbps 39 LE 1388.90 797.9 500 Pass
2404 2 Mbps 0 LE 2849.30 1448.8 500 Pass
2440 2 Mbps 17 LE 2788.40 1754.0 500 Pass
2478 2 Mbps 36 LE 2599.50 1790.4 500 Pass

Table 7-2. Conducted Bandwidth Measurements
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. Keysight Spectrum Analyzer - Occupicd BW

[ seEnsE:NT] | ALIGN AUTO _ [04:54:45 PMJun 02, 2025
Center Freq: 2.402000000 GHz Radio Std: None
—»— Trig: Free Run Avg|[Hold: 100/100
#IFGain:Low #Atten: 20 dB

Tracel/Detector

Radio Device: BTS

ClearWrite

Span 2.000 MHz
#VBW 300 kHz Sweep 1ms

Occupied Bandwidth Total Power 5.65 dBm

1.3054 MHz
23.898kHz % of OBW Power  99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth 820.1 kHz xdB

MSG EESTATUS

Plot 7-1. 6dB Bandwidth Plot (Bluetooth (LE), 1Mbps — Ch. 37)
=5

CORREC [ SENSE:INT] | ALIGN AUTO  [05:00:09 PMJun 02, 2025
Center Freq: 2.440000000 GHz Radio Std: None TracelDetector
Trig: Free Run Avg|[Hold: 100/100

—_—
#IFGain:Low #Atten: 26 dB

. Keysight Spectrum Analyzer - Occupicd BW

Radio Device: BTS

ClearWrite

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 9.94 dBm

1.2240 MHz
Transmit Freq Error 28.764 kHz
x dB Bandwidth 798.5 kHz xdB

% of OBW Power 99.00 %
-6.00 dB

MSG EESTATUS

Plot 7-2. 6dB Bandwidth Plot (Bluetooth (LE), 1Mbps — Ch. 17)
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. Keysight Spectrum Analyzer - Occupicd BW

[ seEnsE:NT] | ALIGN AUTO _ [05:05:29 PMJun 02, 2025
Center Freq: 2.480000000 GHz Radio Std: None
—»— Trig: Free Run Avg|[Hold: 100/100
#IFGain:Low #Atten: 20 dB

Tracel/Detector

Radio Device: BTS

ClearWrite

#VBW 300 kHz

Occupied Bandwidth Total Power 4.74 dBm

1.2088 MHz
28.419kHz % of OBW Power  99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth 797.9 kHz xdB

MSG EESTATUS

Plot 7-3. 6dB Bandwidth Plot (Bluetooth (LE), 1Mbps — Ch. 39)
=5

CORREC [ SENSE:INT] | ALIGN AUTO  [05:18:36 PMJun 02,2025
Center Freq: 2.404000000 GHz Radio Std: None TracelDetector
Trig: Free Run Avg|[Hold: 100/100

—_—
#IFGain:Low #Atten: 20 dB

. Keysight Spectrum Analyzer - Occupicd BW

Radio Device: BTS

ClearWrite

Span 5.000 MHz

Center 2.404000 GHz
#/BW 300 kHz Sweep 2.533 ms

#Res BW 100 kHz

Occupied Bandwidth Total Power 9.54 dBm

2.6920 MHz
Transmit Freq Error 45.528 kHz
x dB Bandwidth 1.449 MHz xdB

% of OBW Power 99.00 %
-6.00 dB

MSG EESTATUS

Plot 7-4. 6dB Bandwidth Plot (Bluetooth (LE), 2Mbps — Ch. 0)
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@ element

. Keysight Spectrum Analyzer - Occupicd BW

|05:19:54 PMJun 02, 2025
Radio Std: None

[ SENSE:INT] | ALIGN AUTO
Center Freq: 2.440000000 GHz
—»— Trig: Free Run Avg|[Hold: 100/100

#Atten: 20 dB

Tracel/Detector

#IFGain:Low Radio Device: BTS

ClearWrite

#/BW 300 kHz Sweep 2.533 ms

Total Power 9.52 dBm

Occupied Bandwidth

2.7649 MHz
2.508 kHz
1.754 MHz

99.00 %
-6.00 dB

% of OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

MSG EESTATUS

Plot 7-5. 6dB Bandwidth Plot (Bluetooth (LE), 2Mbps — Ch. 17)

[E=R[E=RE

' Keysight Spectrum Analyzer - Occupied BW.

|DS:21 :19 PMJun 02, 2025

[ SENSE:INT] | ALIGN AUTO
Radio Std: None

Center Freq: 2.478000000 GHz
e Trig: Free Run Avg|Hold:>100/100
#Atten: 20 dB

CORREC

Trace/Detector

Radio Device: BTS

#IFGain:Low

#Res BW 100 kHz

Occupied Bandwidth

2.7510 MHz

Transmit Freq Error
x dB Bandwidth

12.582 kHz
1.790 MHz

#/BW 300 kHz

Total Power

% of OBW Power
x dB

Span 5.000 MHz
Sweep 2.533 ms|

4.58 dBm

99.00 %
-6.00 dB

Clear Write

MSG ESTATUS

Plot 7-6. 6dB Bandwidth Plot (Bluetooth (LE), 2Mbps — Ch. 36)
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element

. Keysight Spectrum Analyzer - Occupied BW

CORREC [ SENSE:INT] | ALIGN

AUTO

|DZ:DZ:19 PMJul 14, 2025

Center Freq: 2.402000000 GHz
ww Trig: Free Run
#Atten: 26 dB

#IFGain:Low

AvglHold: 100100

Radio Std: None

Radio Device: BTS

Ref 15.00 dBm

Center 2.402000 GHz

Res BW 27 kHz VBW 270 kHz

Occupied Bandwidth Total Power

1.3388 MHz
36.343 kHz
716.7 kHz

% of OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

MSG

Span 3.000 MHz
Sweep 5ms

4.86 dBm

99.00 %
-6.00 dB

STATUS

Trace/Detector

Clear Write

Plot 7-7. Occupied Bandwidth Plot (Bluetooth (LE), 1Mbps — Ch. 37)

e Keysight Spectrum Analyzer - Occupied BW
L

RF CORREC [ seEnsE:NT] |

ALIGN AUTO

|UE:11:36 PMJul 14, 2025

Center Freq: 2.440000000 GHz
—— Trig: Free Run
#Atten: 26 dB

Ref 15.00 dBm

Center 2.440000 GHz

Res BW 27 kHz VBW 270 kHz

Total Power

Occupied Bandwidth
1.3312 MHz
22.636 kHz
748.6 kHz

% of OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

Radio Std: None

Avg|Hold: 100/100

Radio Device: BTS

Span 3.000 MHz
Sweep 5ms

8.59 dBm

99.00 %
-6.00 dB

Trace/Detector

Clear Write

MSG

STATUS

Plot 7-8. Occupied Bandwidth Plot (Bluetooth (LE), 1Mbps — Ch. 17)
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element

. Keysight Spectrum Analyzer - Occupied BW

CORREC [ SENSE:INT| |

ALIGN AUTO

[03:12:04 PMIul 14, 2025

Trace/Detector

Center Freq: 2.480000000 GHz
—w— Trig: Free Run
#Atten: 26 dB

#IFGain:Low

AvglHold: 100100

Radio Std: None

Radio Device: BTS

Ref 15.00 dBm

Center 2.480000 GHz

Res BW 27 kHz VBW 270 kHz

Occupied Bandwidth Total Power

1.3889 MHz
16.876 kHz
868.6 kHz

% of OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

MSG

Clear Write

Span 3.000 MHz
Sweep 5ms

4.18 dBm

99.00 %
-6.00 dB

STATUS

Plot 7-9. Occupied Bandwidth Plot (Bluetooth (LE), 1Mbps — Ch. 39)

— Keysight Spectrum Analyzer - Occupied BW
L

Lo ][ ]

CORREC [ seEnsE:NT] |

ALIGN

AUTO |UE:14:31 PMJul 14, 2025

Trace/Detector

Center Freq: 2.404000000 GHz
—— TIrig: Free Run
#Atten: 26 dB

Ref 15.00 dBm

Center 2.404000 GHz

Res BW 47 kHz VBW 470 kHz

Total Power

Occupied Bandwidth
2.8493 MHz

Transmit Freq Error
x dB Bandwidth

MSG

-6.316 kHz
1.725 MHz

% of OBW Power
x dB

Radio Std: None

Avg|Hold: 100/100

Radio Device: BTS

Clear Write

Span 5.000 MHz
Sweep 8.333 ms|

9.53 dBm

STATUS

Plot 7-10. Occupied Bandwidth Plot (Bluetooth (LE), 2Mbps — Ch. 0)
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element

. Keysight Spectrum Analyzer - Occupied BW

CORREC [ SENSE:INT] | ALIGN

AUTO

|DZ:13:56 PMJul 14, 2025

Center Freq: 2.440000000 GHz
ww Trig: Free Run
#Atten: 26 dB

#IFGain:Low

AvglHold: 100100

Radio Std: None

Radio Device: BTS

Ref 15.00 dBm

Center 2.440000 GHz

Res BW 47 kHz VBW 470 kHz

Occupied Bandwidth Total Power

2.7884 MHz
9.491 kHz
1.705 MHz

% of OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

MSG

Span 5.000 MHz
Sweep 8.333 ms

8.65 dBm

99.00 %
-6.00 dB

STATUS

Trace/Detector

Clear Write

Plot 7-11. Occupied Bandwidth Plot (Bluetooth (LE), 2Mbps — Ch. 17)

e Keysight Spectrum Analyzer - Occupied BW
L

RF CORREC [ seEnsE:NT] |

ALIGN AUTO

|UE:13:17 PMJul 14, 2025

Center Freq: 2.478000000 GHz
—— Trig: Free Run
#Atten: 26 dB

Ref 15.00 dBm

Center 2.478000 GHz

Res BW 47 kHz VBW 470 kHz

Total Power

Occupied Bandwidth

2.5995 MHz
27.695 kHz
1.486 MHz

% of OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

Radio Std: None

Avg|Hold: 100/100

Radio Device: BTS

Span 5.000 MHz
Sweep 8.333 ms|

4.41 dBm

99.00 %
-6.00 dB

Trace/Detector

Clear Write

MSG

STATUS

Plot 7-12. Occupied Bandwidth Plot (Bluetooth (LE), 2Mbps — Ch. 36)
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@ element

7.3  Output Power Measurement — Bluetooth (LE)
§15.247(b.3); RSS-247 [5.4(4)]

Test Overview and Limits

The transmitter antenna terminal of the EUT is connected to the input of a spectrum analyzer. Measurements are
made while the EUT is operating at maximum power and at the appropriate frequencies.

The maximum permissible conducted output power is 1 Watt.

Test Procedure Used

ANSI C63.10:2020 — Section 11.9.1.1
Test Settings

1. RBW =3MHz

2. VBW =50MHz

3. Spanz=3xRBW

4. Sweep = auto couple

5. Detector = Peak

6. Trace mode = max hold

7. The trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

:

LR
i eheBEbE

™ "iv
; |
I 1
]

]

1 A

T N W) ¢

Figure 7-2. Test Instrument & Measurement Setup

Test Notes
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@ element

HORLE Core e Conducted Max e.i.r
Frequency|Channel |Bluetooth Power ... | Margin |Ant. Gain . P Margin
[MHz] No Mode Power Limit [dB] [dBi] e.i.r.p Limit [dB]
: [dBm] [mW] [dBm] [dBm] [dBm]
2402 37 LE -0.41 0.910 30.00 29.59 -0.435 -0.84 36.02 -36.86
2440 17 LE 3.95 2.484 30.00 33.95 -0.435 3.52 36.02 -32.50
2480 39 LE -1.34 0.734 30.00 28.66 -0.435 -1.78 36.02 -37.80
2404 0 LE 3.51 2.244 30.00 33.51 -0.435 3.08 36.02 -32.94
2440 17 LE 3.84 2.422 30.00 33.84 -0.435 3.41 36.02 -32.61
2478 36 LE -1.38 0.728 30.00 28.62 -0.435 -1.82 36.02 -37.84
Table 7-3. Conducted Output Power Measurements (Bluetooth (LE))
s Keysight Spectrum Analyzer - Swept SA |i/|£/|é/|
CORREC [ SENSE:INT] | ALIGN AUTO  [04:54:33 PMJun 02,2025
#Avg Type: RMS
PNO: Fast () Trig: Free Run ’
IFGain:Low Atten: 20 dB
Mkr1 2.401 95 GHz CUGDITS
10 dBldiv Ref 10.00 dBm —I
Log
2.402000000 GHz
L Tl | -
1
2.397000000 GHz
] NR—
StopFreq
-- 2.407000000 GHz
I ey
CF Step
1.000000 MHz
i "
|
| v |
] s
Center 2.402000 GHz Span 10.00 MHz |
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts) —l
Plot 7-13. Peak Power Plot (Bluetooth (LE), 1Mbps — Ch. 37)
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element

RL RF DC | CORREC SENSE:INT| ALIGN AUTO  [05:16:23 PMJ
#Avg Type: RMS

' Keysight Spectrum Analyzer - Swept SA |i”ﬁ‘|ﬁ/|
[s02

PNO: Fast ~»— T1rig: FreeRun
IFGain:Low Atten: 20 dB

Auto Tune

Center Freq
2.404000000 GHz

StartFreq
2.399000000 GHz

Stop Freq
2.409000000 GHz
i |

CF Step
1.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Center 2.404000 GHz Span 10.00 MHz |5 Lin

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts |
MSG

Plot 7-14. Peak Power Plot (Bluetooth (LE), 1Mbps — Ch. 0)

' Keysight Spectrum Analyz
RF

er - Swept SA
| DC | CORREC SENSE:INT| ALIGN AUTO
#Avg Type: RMS

=== |

PNO: Fast (. Trig: Free Run
IFGain:Low Atten: 26 dB

Auto Tune

Center Freq
2.440000000 GHz

StartFreq
2.435000000 GHz

StopFreq
2.445000000 GHz
i |

CF Step
1.000000 MHz
Auto Man

Freq Offset
0Hz
i |
Scale Type

Center 2.440000 GHz Span 10.00 MHz |5 Lin

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts) |

Plot 7-15. Peak Power Plot (Bluetooth (LE), 1Mbps — Ch. 17)
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element

. Keysight Spectrum Analyzs
RL RF

er - Swept $A [E=EE=
| 500 DC | CORREC SENSE:INT| ALIGN AUTO  [05:22:37 PMJ
#Avg Type: RMS Frequency

PNO: Fast ~»— T1rig: FreeRun
IFGain:Low Atten: 20 dB

Auto Tune

Center Freq
2.478000000 GHz

StartFreq
2.473000000 GHz

Stop Freq
2.483000000 GHz
|

CF Step
1.000000 MHz
Auto Man

Freq Offset
0 Hz
P |
Scale Type

Center 2.478000 GHz Span 10.00 MHz |55 Lin

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts) |
MSG

Plot 7-16. Peak Power Plot (Bluetooth (LE), 1Mbps — Ch. 36)

s Keysight Spectrum Analyzer - Swept SA
RL RF | DC | CORREC SENSE:INT) | ALIGN AUTO |DS:DS:19 PMJ
#Avg Type: RMS

[E=R=RE=T |

PNO: Fast (] Trig: Free Run

IFGain:Low Atten: 20 dB

Auto Tune

Center Freq
2.480000000 GHz

StartFreq
2.475000000 GHz

Stop Freq
2485000000 GHz
]|

CF Step
1.000000 MHz
Auto Man

Freq Offset
0Hz
i
Scale Type

Center 2.480000 GHz Span 10.00 MHz |5 Lin

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts; |
STATUS

Plot 7-17. Peak Power Plot (Bluetooth (LE), 1Mbps — Ch. 39)

FCC ID: IPH-04967 MEASUREMENT REPORT Approved by:
IC: 1792A-04967 (CERTIFICATION) Technical Manager
Test Report S/N: Test Dates: EUT Type:
. i Page 24 of 58
1M2505300054-01.1PH 5/30-7/14/2025 Portable Digital Transceiver
© 2025 ELEMENT V11.3 5/14/2025

Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without
written permission from Element. If you have any questions about this or have an inquiry about obtaining additional rights to this report or assembly of contents thereof, please contact
ct.inffo@element.com.




element

' Keysight Spectrum Analyzer - Swept SA [E=EE=
RL [s0Q [ SENSE:INT] [ ALIGN AUTO __|05:18:17 PMJun 02 =
#Avg Type: RMS fEadeniy

PNO: Fast —»— T1rig: Free Run
IFGain:Low Atten: 20 dB

Mkr1 2.403 80 GHz Auto Tune
3.51 dBm |

Center Freq
2.404000000 GHz

StartFreq
2.399000000 GHz

Stop Freq
2.409000000 GHz
v |

CF Step
1.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Center 2.404000 GHz Span 10.00 MHz |5 Lin

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts; |

Plot 7-18. Peak Power Plot (Bluetooth (LE), 2Mbps — Ch. 0)

' Keysight Spectrum Analyz
RL RF

er - Swept SA (=0
[500 DC | CORREC SENSE:INT| | ALIGN AUTO | 05:19:36 PMJ 2 F
#Avg Type: RMS [BgLIBnCY

PNO: Fast i, Trig: Free Run
IFGain:Low Atten: 20 dB

Auto Tune

Center Freq
2.440000000 GHz

StartFreq
2.435000000 GHz

StopFreq
2.445000000 GHz
i |

CF Step
1.000000 MHz
Auto Man

Freq Offset
0Hz
i |
Scale Type

Center 2.440000 GHz Span 10.00 MHz Li

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts; |

Plot 7-19. Peak Power Plot (Bluetooth (LE), 2Mbps — Ch. 17)
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. Keysight Spectrum Analyzer - Swept SA

=R

Ref 10.00 dBm

Center 2.478000 GHz
#Res BW 3.0 MHz

MSG EESTATUS

[ seEnsE:NT] | ALIGN AUTO

|US:21 :01 PMJun 02, 2025

#Avg Type: RMS
PNO: Fast —»— T1rig: Free Run
IFGain:Low Atten: 20 dB

#VBW 50 MHz Sweep 1.

Mkr1 2.477 75 GHz Auto Tune

Frequency

138 B |

Center Freq
2.478000000 GHz

StartFreq
2.473000000 GHz

Stop Freq
2.483000000 GHz
| s |

CF Step
1.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Span 10,00 MHz |55 Lin

000 ms (1001 pts |

Plot 7-20. Peak Power Plot (Bluetooth (LE), 2Mbps — Ch. 36)
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@ element

7.4 Power Spectral Density — Bluetooth (LE)
§15.247(e); RSS-247 [5.2]

Test Overview and Limit

The peak power density is measured with a spectrum analyzer connected to the antenna terminal of the EUT
while the EUT is operating at maximum power and at the appropriate frequencies.

The maximum permissible power spectral density is 8 dBm in any 3 kHz band.

Test Procedure Used

ANSI C63.10:2020 — Section 11.10.2 Method PKPSD

Test Settings

1. Analyzer was set to the center frequency of the DTS channel under investigation

2. Span = 1.5 times the DTS channel bandwidth

3. RBW = 3kHz

4. VBW =1MHz

5. Detector = peak

6. Sweep time = auto couple

7. Trace mode = max hold

8. Trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

Test Notes

None

EUT

Figure 7-3. Test Instrument & Measurement Setup
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@ element

Data Measured Maximum
Frequency Rate Channel |Bluetooth Power Permissible | Margin
[MHz] [Mbps] No. Mode Spectral Power Density| [dB]
P Density [dBm] | [dBm / 3kHz]
2402 1 Mbps 37 LE -18.56 8.0 -26.56
2440 1 Mbps 17 LE -13.38 8.0 -21.38
2480 1 Mbps 39 LE -18.48 8.0 -26.48
2404 2 Mbps 0 LE -14.56 8.0 -22.56
2440 2 Mbps 17 LE -14.71 8.0 -22.71
2478 2 Mbps 36 LE -19.76 8.0 -27.76

Table 7-4. Conducted Power Density Measurements

. Keysight Spectrum Analyzer - Swept SA

|- |- ]
CORREC [ SENSE:NT] | ALIGN AUTO

#Avg Type: RMS Frequency

PNO: Wide —#— 1rig: Free Run
IFGain:Low Atten: 20 dB

Auto Tune

Center Freq
2.402000000 GHz

StartFreq
2.401384940 GHz

Stop Freq
2.402615060 GHz

CF Step
123.012 kHz
Auto Man

- ||
s
IR .

Center 2.4020000 GHz Span 1.230 MHz |5 Lin

#Res BW 3.0 kHz #VBW 1.0 MHz Sweep 13.60 ms (1001 pts)
E STATUS

Plot 7-21. Power Spectral Density Plot (Bluetooth (LE), 1Mbps — Ch. 37)
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' Keysight Spectrum Analyzer - Swept SA | e
RL RF [ 500 DC | CORREC SENSE:INT| | ALIGN AUTO  [05:02:29 PMJun 02, 2025
#Avg Type: RMS TRAC! Frequency

PNO: Wide —#— 1rig: Free Run
IFGain:Low Atten: 20 dB

Mkr1 2.440 033 5 GHz I T
10 deiciv__Ref 10.00 dBm 13 38 dBm |

Center Freq

= 2.440000000 GHz
|

“““WIHI” i - 2.43943:1:'::(::3
i WWM em———
I

Stop Freq
2.440598864 GHz
v |

CF Step
119.773 kHz
Auto Man

Freq Offset
0Hz

Center 2.4400000 GHz Span 1.198 MHz

#Res BW 3.0 kHz #/BW 1.0 MHz Sweep 13.27 ms (1001 pts; |

Plot 7-22. Power Spectral Density Plot (Bluetooth (LE), 1Mbps — Ch. 17)

' Keysight Spectrum Analyzer - Swept SA (=0
RL RF__ 500 DC | CORREC SENSE!INT, I ALIGN AUTO __[05:05:37 PMJ F
#Avg Type: RMS [EGRATICY;

BNO: Wide ~#»— 1rig: Free Run
IFGain:Low Atten: 20 dB

Auto Tune

10 dBidiv ~ Ref 10.00 dBm ]|
Log

Center Freq
2.480000000 GHz

StartFreq
2.479401550 GHz

StopFreq
2.480598450 GHz
i |

CF Step
119.690 kHz
Auto Man

Freq Offset
0Hz
i |
Scale Type

Center 2.4800000 GHz Span 1.197 MHz |55 Lin

#Res BW 3.0 kHz #VBW 1.0 MHz Sweep 13.27 ms (1001 pts) |

Plot 7-23. Power Spectral Density Plot (Bluetooth (LE), 1Mbps — Ch. 39)
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' Keysight Spectrum Analyzer - Swept SA
RL RF [ 500 DC | CORREC SENSE:INT| | ALIGN AUTO _ [05:18:47 PMJ
#Avg Type: RMS

[= | & sl |

PNO: Wide —#— 1rig: Free Run
IFGain:Low Atten: 20 dB

Mkr1 2.404 004 3 GHz I T
10 deiciv__Ref 10.00 dBm -14.56 dBm |

Center Freq
2.404000000 GHz

StartFreq
I P 2.402913412 GHz

I
\\llllllllih\||||||IlﬂlliillllllilllllﬂlllllllHllillllllllll}ﬂ\!lllli(llﬂUIIIIIMIMI)\INI\IHIIII\IIIHI|||I\II\II|7|IIINIHIIINIHII\III\IIIIXININIHIWIIllhll!ll\hlllﬂtl)lllﬂ[ﬂ. S
ol el

L (I IR I\ !|| Ml Stop Freq
2.405086588 GHz
| s et e iestien |

CF Step
217.318 kHz
Auto Man

Freq Offset
0Hz
s |
Scale Type

Center 2.404000 GHz X Log Lin

#Res BW 3.0 kHz #/BW 1.0 MHz Sweep 24.07 ms (1001 pts) |

Plot 7-24. Power Spectral Density Plot (Bluetooth (LE), 2Mbps — Ch. 0)

' Keysight Spectrum Analyzer - Swept SA (=0
RL RF__ 500 DC | CORREC SENSE!INT, I ALIGN AUTO _[05:20:18 PMJ F
#Avg Type: RMS [EGRATICY;

BNO: Wide ~#»— 1rig: Free Run
IFGain:Low Atten: 20 dB

Mkr1 2.439 971 1 GHz Auto Tune
1LDgBld|v Ref 10.00 dBm -14.71 dBm I

Center Freq
2.440000000 GHz

StartFreq
2.438684463 GHz

StopFreq
2.441316637 GHz
|

CF Step
263.107 kHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Center 2.440000 GHz Span 2.631 MHz |5

#Res BW 3.0 kHz #VBW 1.0 MHz Sweep 29.07 ms (1001 pts) _l
STATUS

Plot 7-25. Power Spectral Density Plot (Bluetooth (LE), 2Mbps — Ch. 17)
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. Keysight Spectrum Analyzer - Swept SA

Center 2.478000 GHz
#Res BW 3.0 kHz

[ seEnsE:NT] | ALIGN AUTO

|US:21 :34 PMJun 02, 2025

PNO: Wide —#— 1rig: Free Run
IFGain:Low Atten: 20 dB

#Avg Type: RMS

4

Mkr1 2.477 892 6 GHz

#VBW 1.0 MHz

STATUS

-19.76 dBm

=R

Frequency

Auto Tune

Center Freq
2.478000000 GHz

StartFreq
2.476657151 GHz

Stop Freq
2479342849 GHz
| s |

CF Step
268570 kHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Log Lin

Plot 7-26. Power Spectral Density Plot (Bluetooth (LE), 2Mbps — Ch. 36)
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7.5 Conducted Emissions at the Band Edge
§15.247(d); RSS-247 [5.5]

Test Overview and Limit

For the following out of band conducted spurious emissions plots at the band edge, the EUT was set to transmit
at maximum power with the largest packet size available. These settings produced the worst-case emissions.

The limit for out-of-band spurious emissions at the band edge is 20dB below the fundamental emission
level, as determined from the in-band power measurement of the DTS channel performed in a 100kHz
bandwidth.

Test Procedure Used

ANSI C63.10:2020 — Section 11.11.3
Test Settings
1. Start and stop frequency were set such that the band edge would be placed in the center of the plot
2. Span was set large enough so as to capture all out of band emissions near the band edge
3. RBW = 100kHz
4. VBW = 300kHz
5. Detector = Peak
6. Number of sweep points = 2 x Span/RBW
7. Trace mode = max hold
8. Sweep time = auto couple
9. The trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

EUT

Figure 7-4. Test Instrument & Measurement Setup

Test Notes
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' Keysight Spectrum Analyzer - Swept SA | e
RL RF [ 500 DC | CORREC SENSE:INT| | ALIGN AUTO F
#Avg Type: RMS Wl

PNO: Wide Ly, Trig: Free Run
IFGain:Low Atten: 26 dB

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.396000000 GHz

Stop Freq
2.404000000 GHz
e |

CF Step
800.000 kHz
Auto Man

Freq Offset
0 Hz
|
Scale Type

Center 2.400000 GHz p Log Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (2001 pts; |

Plot 7-27. Band Edge Plot (Bluetooth (LE), 1Mbps — Ch. 37)

' Keysight Spectrum Analyzer - Swept SA (==

RL RF [500 DC | CORREC SENSE:INT| ALIGN AUTO  [09:07:17 AMJun 03, 2025
#Avg Type: RMS

PNO: Wide (, 1rig: Free Run
IFGain:Low Atten: 26 dB

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.394000000 GHz

Stop Freq
2.406000000 GHz
i |

CF Step
1.200000 MHz
Auto Man

Freq Offset
0Hz
Y|
Scale Type

Start 2.304000 GHz Stop 2.406000 GHz | Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts; |

Plot 7-28. Band Edge Plot (Bluetooth (LE), 1Mbps — Ch. 0)
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' Keysight Spectrum Analyzer - Swept SA |i”ﬁ‘|ﬁ/|
[s02

RL RF DC | CORREC SENSE:INT| ALIGN AUTO  [09:08:27 AMJ
#Avg Type: RMS

PNO: Wide (4 Trig: Free Run
IFGain:Low Atten: 26 dB

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.475500000 GHz

Stop Freq
2.491500000 GHz
i |

CF Step
1.600000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Start 2.475500 GHz Stop 249 Log Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts |
MSG

Plot 7-29. Band Edge Plot (Bluetooth (LE), 1Mbps — Ch. 35)

. Keysight Spectrum Analyzer - Swept SA
RL RE__ [ 500 DC_| CORREC SENSE:INT, I ALIGN AUTO [ 09:08:59 AMJ

#Avg Type: RMS

[E=R=RE=T |

PNO: Wide Ly, Trig: Free Run
IFGain:Low Atten: 26 dB

Auto Tune

10 dBidiv~ Ref 15.00 dBm . e —
Log

Center Freq
2.483500000 GHz

StartFreq
2.477500000 GHz

Stop Freq
2.489500000 GHz
| s

CF Step
1.200000 MHz
Auto Man

Freq Offset
0Hz
E———— |
Scale Type

Start 2.477500 GHz Stop 2.489500 GHz |5 Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts) |
STATUS

Plot 7-30. Band Edge Plot (Bluetooth (LE), 1Mbps — Ch. 36)
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' Keysight Spectrum Analyzer - Swept SA [E=EE=
RL [s0Q [ SENSE:INT] [ ALIGN AUTO __08:51:05 AMJ =
#Avg Type: RMS IEQRIENCY,

PNO: Wide Ly, Trig: Free Run
IFGain:Low Atten: 26 dB
Auto Tune

10 dBidiv ~ Ref 15.00 dBm . |
Log

Center Freq
2.483500000 GHz

StartFreq
2.479500000 GHz

Stop Freq
2.487500000 GHz
v |

CF Step
800.000 kHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Center 2.483500 GHz p Log Lin

#Res BW 100 kHz #/BW 300 kHz Sweep 4.000 ms (2001 pts; |

Plot 7-31. Band Edge Plot (Bluetooth (LE), 1Mbps — Ch. 39)

' Keysight Spectrum Analyzer - Swept SA E=EE=
RL RFE_[50Q DC | CORREC SENSE:INT] [ ALIGN AUTO =
#Avg Type: RMS fEadeniy

PNO: Wide () Trig: Free Run
IFGain:Low Atten: 26 dB

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.394000000 GHz

Stop Freq
2.406000000 GHz
)

CF Step
1.200000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Start 2.394000 GHz Stop 2.406000 GHz |5 Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts; |

Plot 7-32. Band Edge Plot (Bluetooth (LE), 2Mbps — Ch. 0)
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' Keysight Spectrum Analyzer - Swept SA
RL RF | 500 DC | CORREC SENSE:INT| ALIGN AUTO  [09:09:52 AMJun 03, 2025
#Avg Type: RMS

|i”ﬁ\-83-|

PNO: Wide (4 Trig: Free Run
IFGain:Low Atten: 26 dB

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.475500000 GHz

Stop Freq
2.491500000 GHz
i |

CF Step
1.600000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Start 2.475500 GHz Stop 2.491500 GHz |l Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts |
MSG

Plot 7-33. Band Edge Plot (Bluetooth (LE), 2Mbps — Ch. 35)

. Keysight Spectrum Analyzer - Swept SA
RL RF__ [500 DC |

===
CORREC SENSE:INT| | ALIGN AUTO |09:10:16 AMJun 03, 2025 F
#Avg Type: RMS [BgLIBnCY

PNO: Wide (, 1rig: Free Run
IFGain:Low Atten: 26 dB

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.477500000 GHz

StopFreq
2.489500000 GHz
i |

CF Step
1.200000 MHz
Auto Man

4| |
Freq Offset
0Hz
i |
Scale Type

Start 2.477500 GHz Stop 2.489500 GHz |5&s) Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts; |

Plot 7-34. Band Edge Plot (Bluetooth (LE), 2Mbps — Ch. 36)
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7.6 Conducted Spurious Emissions
§15.247(d); RSS-247 [5.5]

Test Overview and Limit

For the following out of band conducted spurious emissions plots, the EUT was set to transmit at maximum power
with the largest packet size available. The worst case spurious emissions were found in this configuration.

The limit for out-of-band spurious emissions at the band edge is 20dB below the fundamental emission
level, as determined from the in-band power measurement of the DTS channel performed in a 100kHz
bandwidth per the procedure in Section 8.5 of KDB 558074 D01 v05r02 and Section 11.11.3 of ANSI
C63.10:2020.

Test Procedure Used

ANSI C63.10:2020 — Section 11.11.3

Test Settings

1. Start frequency was set to 30MHz and stop frequency was set to 25GHz (separated into two plots per

channel)
2. RBW = 1MHz
3. VBW =3MHz
4. Detector = Peak
5. Trace mode = max hold
6. Sweep time = auto couple
7. The trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

EUT

) esopERE -

Figure 7-5. Test Instrument & Measurement Setup
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Test Notes
1. RBW was set to 1MHz rather than 100kHz in order to increase the measurement speed.

2. The display line shown in the following plots denotes the limit at 20dB below the fundamental emission
level measured in a 100kHz bandwidth. However, since the traces in the following plots are measured
with a 1MHz RBW, the display line may not necessarily appear to be 20dB below the level of the
fundamental in a 1MHz bandwidth.

3. For plots showing conducted spurious emissions near the limit, the frequencies were investigated with a
reduced RBW to ensure that no emissions were present.
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s Keysight Spectrum Analyzer - Swept SA
| CORREC SENSE:INT| ALIGN AUTO
#Avg Type: RMS

PNO: Fast (, Trig: Free Run
IFGain:Low Atten: 26 dB

Mkr1 8.978 1 GHz Auto Tune
[0,gsici__Ref 15.00 dBm o781 Gz |

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

StopFreq
10.000000000 GHz
|

CF Step
997.000000 MHz
Auto Man

Freq Offset
0Hz
[
Scale Type

Start 30 MHz Stop 10.000 GHz |55 Lin

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 18.00 ms (30001 pts
wsa| 1 Points changed; all traces cleared

Plot 7-35. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 37)

s Keysight Spectrum Analyzer - SWEpt A
RL RF [ 500 DC | CORREC SENSE:INT| | ALIGN AUTO  [08:48:24 AMJun 03, 2025
#Avg Type: RMS 4

[= | & sl |

PNO: Fast () 17ig: FreeRun
IFGain:Low Atten: 10 dB

Mkr1 23.556 0 GHz Auto Tune
1LO dBidiv. Ref 0.00 dBm “46.72 dBm I

Center Freq
17.600000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
25.000000000 GHz

MMWMMMWWWMWW Co il R
s ‘ManWMM CF Step

1.500000000 GHz
Auto Man

Freq Offset
0Hz
s |
Scale Type

U

Start 10.000 GHz Stop 25.000 GHz [t Lin

#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 26.00 ms (30001 pts) |

Plot 7-36. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 37)
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s Keysight Spectrum Analyzer - SWEpt A
RL RF [ 500 DC | CORREC SENSE:INT| | ALIGN AUTO [ 08:49:00 AMJun 03,
#Avg Type: RMS

[= | & sl |

PNO: Fast () 17ig: FreeRun
IFGain:Low Atten: 26 dB

Mkr1 9.526 4 GHz Auto Tune
{0 gBiciy__Ref 15.00 dBm 26 4 iz |

Center Freq
5.015000000 GHz
]|

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
997.000000 MHz
Auto Man

Freq Offset
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s |
Scale Type

Start 30 MHz Stop 10.000 GHz |5 Lin

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 18.00 ms (30001 pts
= i) Points changed; all traces cleared

Plot 7-37. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 17)

s Keysight Spectrum Ana\yzer SwaptSA (=0 =a =
RL RF Q DC | CORREC SENSE:INT| | ALIGN AUTO | 08:49:25 AMJun 03, F
#Avg Type: RMS [BgLIBnCY

PNO: Fast i, Trig: Free Run
IFGain:Low Atten: 10 dB

Auto Tune

10 deidiv  Ref 0.00 dBm 4 e e |
Log
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StartFreq
10.000000000 GHz

StopFreq
25.000000000 GHz

CF Step
1.500000000 GHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Start 10.000 GHz Stop 25.000 GHz Li

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 26.00 ms (30001 pts |

Plot 7-38. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 17)
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s Keysight Spectrum Analyzer - SWEpt A
RL RF [ 500 DC | CORREC SENSE:INT| | ALIGN AUTO  [08:51:35 AMJ
#Avg Type: RMS
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#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 18.00 ms (30001 pts
= i) Points changed; all traces cleared

Plot 7-39. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 39)

s Keysight Spectrum Ana\yzer SwaptSA (=0 =a =
RL RF Q DC | CORREC SENSE:INT| | ALIGN AUTO | 08:51:55 AMJun 03, F
#Avg Type: RMS [BgLIBnCY

PNO: Fast i, Trig: Free Run
IFGain:Low Atten: 10 dB

Mkr1 23.982 0 GHz Auto Tune
1LD gBldlv Ref 0.00 dBm -46.22 dBm I
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StopFreq
25.000000000 GHz

CF Step
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Auto Man

Freq Offset
0Hz
|
Scale Type
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#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 26.00 ms (30001 pts |

Plot 7-40. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 39)
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7.7 Radiated Spurious Emission Measurements

§15.205 §15.209 §15.247(d); RSS-Gen [8.9]

Test Overview and Limit

All out of band radiated spurious emissions are measured with a spectrum analyzer connected to a receive
antenna while the EUT is operating at maximum power and at the appropriate frequencies. Only the radiated
emissions of the configuration that produced the worst case emissions are reported in this section.

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47 CFR
and Table 6 of RSS-Gen (8.10) must not exceed the limits shown in Table 7-5 per Section 15.209 and RSS-

Gen (8.9).

Field Strength

Measured Distance

Frequency [LV/m] [Meters]
0.009 — 0.490 MHz 2400/F (kHz) 300
0.490 — 1.705 MHz 24000/F (kHz) 30
1.705 — 30.00 MHz 30 30
30.00 — 88.00 MHz 100 3
88.00 — 216.0 MHz 150 3
216.0 — 960.0 MHz 200 3
Above 960.0 MHz 500 3

Test Procedures Used

ANSI C63.10:2020 — Section 6.6.4.3

Test Settings

Table 7-5. Radiated Limits

Average Field Strength Measurements

No g bk~ 0w D=

Sweep time = auto

Trace (RMS) averaging was performed over at least 100 traces

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW = 1MHz
VBW = 3MHz
Detector = power average (RMS)

Number of measurement points = 1001 (Number of points must be > 2 x span/RBW)
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Peak Field Strength Measurements

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. RBW is set depending on measurement frequency, as specified in Table 7-6 below
3. VBW =3MHz
4. Detector = peak
5. Sweep time = auto couple
6. Trace mode = max hold
7. Trace was allowed to stabilize
Frequency RBW
9 — 150kHz 200 — 300Hz
0.15 — 30MHz 9 — 10kHz
30 — 1000MHz 100 — 120kHz
> 1000MHz 1MHz
Table 7-6. RBW as a Function of Frequency
Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

bore sight
antenna mast

Tmto 4m

./ EUT
turntable

1.5m & styrofoam block,

U0 idbiuidAbAbAL

| 3 |
| " |

Figure 7-6. Radiated Test Setup >1GHz
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Test Notes

1. The optional test procedures for antenna port conducted measurements of unwanted emissions per the
guidance of ANSI C63.10:2020 Section 11.12.2 were not used to evaluate this device for compliance to
radiated limits. All radiated spurious emissions levels were measured in a radiated test setup.

2. All emissions lying in restricted bands specified in §15.205 and Section 8.10 of RSS-Gen are below the
limit shown in Table 7-5.

3. The antenna is manipulated through typical positions, polarity and length during the tests. The EUT is
manipulated through three orthogonal planes.

This unit was tested with its standard battery.

The spectrum is measured from 9kHz to the 10th harmonic of the fundamental frequency of the
transmitter using CISPR quasi peak detector below 1GHz. Above 1 GHz, average and peak
measurements were taken using linearly polarized horn antennas. The worst-case emissions are reported
however emissions whose levels were not within 20dB of the respective limits were not reported.

6. Emissions below 18 GHz were measured at a 3 meter test distance while emissions above 18GHz were
measured at a 1 meter test distance with the application of a distance correction factor.

No significant radiated band edge emissions were found in the 2310 — 2390MHz restricted band.

The "-" shown in the following RSE tables are used to denote a noise floor measurement.

Sample Calculations

Determining Spurious Emissions Levels

o Field Strength Level (gsuvim) = Analyzer Level (gsm) + 107 + AFCL [aB/m]
o AFCL [g8/m} = Antenna Factor [ds/m; + Cable Loss (4]

o Margin gg) = Field Strength Level [gsuvim; — Limit [auvim

Radiated Band Edge Measurement Offset

o The amplitude offset shown in the radiated restricted band edge plots in Section 7.8 was calculated
using the formula:

Offset (dB) = (Antenna Factor + Cable Loss + Attenuator) — Preamplifier Gain
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Radiated Spurious Emission Measurements

§15.205 §15.209 §15.247(d)

Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizonta SWT: 125.0ms
140 4
€
> 1201
=5
[an]
z
P 100 A
[=1)
c
L 80
in
h=l
o 60
w
40 A
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Frequency (GHz)
Plot 7-41. Radiated Spurious Plot above 1GHz (Bluetooth (LE) — Ch. 37)
Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizonta SWT: 125.0ms
140 A
E
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=
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= 100~
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L 80
&
=
w60
o »
40 5 " .
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
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Plot 7-42. Radiated Spurious Plot above 1GHz (Bluetooth (LE) — Ch. 17)
Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizonta SWT: 125.0ms
140 A
E 120
=1
m
z
< 100 4
o
c
L 80 A
»
o
T 60
o -
a0{ =
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Frequency (GHz)

Plot 7-43. Radiated Spurious Plot above 1GHz (Bluetooth (LE) — Ch. 39)
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Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizontal SWT: 14.7ms
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Plot 7-44. Radiated Spurious Plot above 18GHz (Bluetooth (LE) — Ch. 17)

Frequency (MHz)
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Radiated Spurious Emission Measurements

§15.205 §15.209 §15.247(d); RSS-Gen [8.9]

Bluetooth Mode: LE—1Mbps
Distance of Measurements: 3 Meters
Operating Frequency: 2402MHz
Channel: 37
Frequency Ant. Ant?nna Turptable Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth | Level [dB/m] Strength [dBuVim]| [dB]
[HIV] [cm] [degree] | [dBm] [dBpV/m] H
4804.00 Awg \Y 126 49 -74.53 2.35 34.82 53.98 -19.16
4804.00 Peak \% 126 49 -63.01 2.35 46.34 73.98 -27.64
12010.00 Awg Vv - - -77.41 13.92 43.51 53.98 -10.47
12010.00 Peak \Y - - -65.96 13.92 54.96 73.98 -19.02
Table 7-7. Radiated Measurements @ 3 meters
Bluetooth Mode: LE-1Mbps
Distance of Measurements: 3 Meters
Operating Frequency: 2440MHz
Channel: 17
Frequency Ant. Ant(:znna Tur_ntable Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth | Level [dB/m] Strength [dBuVim]| [dB]
[HIV] [cm] [degree] | [dBm] [dBuV/m] H
4880.00 Awg \% 174 46 -72.64 2.99 37.35 53.98 -16.63
4880.00 Peak Vv 174 46 -62.01 2.99 47.98 73.98 -26.00
7320.00 Awg \Y - - -75.42 8.57 40.15 53.98 -13.83
7320.00 Peak Vv - - -63.47 8.57 52.10 73.98 -21.88
12200.00 Awg \Y - - -77.30 13.75 43.45 53.98 -10.53
12200.00 Peak \% - - -65.54 13.75 55.21 73.98 -18.77
Table 7-8. Radiated Measurements @ 3 meters
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Bluetooth Mode: LE-1Mbps
Distance of Measurements: 3 Meters
Operating Frequency: 2480MHz
Channel: 39
Frequency Ant. Ant?nna Turptable Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth | Level [dB/m] Strength [dBuVim]| [dB]
[HIV] [cm] [degree] | [dBm] [dBpV/m] H
4960.00 Awg \Y 184 44 -74.13 3.00 35.87 53.98 -18.11
4960.00 Peak \Y 184 44 -61.90 3.00 48.10 73.98 -25.88
7440.00 Awg \% - - -75.79 8.40 39.61 53.98 -14.37
7440.00 Peak \% - - -64.14 8.40 51.26 73.98 -22.72
12400.00 Awg Vv - - -78.18 13.97 42.79 53.98 -11.19
12400.00 Peak Vv - - -67.23 13.97 53.74 73.98 -20.24
Table 7-9. Radiated Measurements @ 3 meters
FCC ID: IPH-04967 MEASUREMENT REPORT Approved by:
IC: 1792A-04967 (CERTIFICATION) Technical Manager
Test Report S/N: Test Dates: EUT Type': . . Page 48 of 58
1M2505300054-01.IPH 5/30-7/14/2025 Portable Digital Transceiver

© 2025 ELEMENT

V11.3 5/14/2025

Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without
written permission from Element. If you have any questions about this or have an inquiry about obtaining additional rights to this report or assembly of contents thereof, please contact

ct.inffo@element.com.




@ element

7.8

Radiated Restricted Band Edge Measurements

§15.205 §15.209; RSS-Gen [8.9]

The radiated restricted band edge measurements are measured with an EMI test receiver connected to the
receive antenna while the EUT is transmitting.

The amplitude offset shown in the following plots for average measurements was calculated using the formula:

Offset (dB) = (Antenna Factor + Cable Loss + Attenuator) — Preamplifier Gain

Bluetooth Mode:
Measurement Distance:
Operating Frequency:
Channel:

Trace: MaxHold RBW: 1 MHz
PAS S Detector: Peak VBW: 3 kHz
Offset: 5.6 dB

LE-1Mbps
3 Meters
2476MHz
35

2483.97 MHz

SWT: 20 ms 39.43 dBuV/m

Trace: MaxHold RBW: 1 MHz
PASS Detector: Peak VBW: 3 MHz
SWT: 2.5 ms

Offset: 5.6 dB

2483.65 MHz
62.46 dBuV/m
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Plot 7-45. Radiated Restricted Upper Band Edge

Frequency (MHz)

Measurement (Average)

Bluetooth Mode:
Measurement Distance:
Operating Frequency:
Channel:

Trace: MaxHold RBW: 1 MHz
PAS S Detector: Peak VBW: 3 kHz
Offset: 5.6 dB

LE-1Mbps
3 Meters
2480MHz
39

2483.57 MHz

SWT: 20 ms 44,58 dBuV/m

2450.0 2455.6 2461.1 2466.7 2472.2 2477.8 2483.3 2488.9 2494.4 2500.0
Frequency (MHz)

Plot 7-46. Radiated Restricted Upper Band Edge

Measurement (Peak)
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Plot 7-47. Radiated Restricted Upper Band Edge
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Plot 7-48. Radiated Restricted Upper Band Edge

Measurement (Peak)
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Bluetooth Mode: LE-2Mbps
Measurement Distance: 3 Meters
Operating Frequency: 2476MHz
Channel: 35

2483.73 MHz

PASS Byt e
‘ ' 43.44 dBpV/m

Offset: 5.6 dB___SWT: 20 ms
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Plot 7-49. Radiated Restricted Upper Band Edge
Measurement (Average)

Bluetooth Mode: LE-2Mbps
Measurement Distance: 3 Meters
Operating Frequency: 2478MHz
Channel: 36

2483.73 MHz
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Plot 7-51. Radiated Restricted Upper Band Edge
Measurement (Average)

2483.81 MHz

PASS Bt fow 1 s
' 62.96 dBuV/m

Offset: 5.6 dB SWT: 2.5 ms

140 A

120

100 A

80

Field Strength (dBpV/m)

60+

2450.0 2455.6 2461.1 2466.7 2472.2 2477.8 2483.3 2488.9 2494.4 2500.0
Frequency (MHz)

Plot 7-50. Radiated Restricted Upper Band Edge
Measurement (Peak)

2484.05 MHz

PASS sty tay b
' ‘ 61.38 dBuV/m

Offset: 5.6 dB SWT: 2.5 ms

140 1

120 A

100 4

80+

Field Strength (dBpV/m)

60+

40 T T T T T T T T
2450.0 2455.6 2461.1 2466.7 2472.2 2477.8 2483.3 2488.9 2494.4 2500.0
Frequency (MHz)

Plot 7-52. Radiated Restricted Upper Band Edge
Measurement (Peak)
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7.9

§15.209; RSS-Gen [8.9]

Test Overview and Limit

Radiated Spurious Emissions Measurements — Below 1GHz

All out of band radiated spurious emissions are measured with a spectrum analyzer connected to a receive
antenna while the EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate
frequencies. All data rates and modes were investigated for radiated spurious emissions. Only the radiated
emissions of the configuration that produced the worst-case emissions are reported in this section.

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47 CFR
and Table 6 of RSS-Gen (8.10) must not exceed the limits shown in Table 7-10 per Section 15.209 and

RSS-Gen (8.9).

Field Strength

Measured Distance

Frequency [uV/m] [Meters]
0.009 — 0.490 MHz 2400/F (kHz) 300
0.490 — 1.705 MHz 24000/F (kHz) 30

1.705 - 30.00 MHz 30 30

30.00 — 88.00 MHz 100 3
88.00 — 216.0 MHz 150 3
216.0 — 960.0 MHz 200 3
Above 960.0 MHz 500 3

Table 7-10. Radiated Limits

Test Procedures Used

ANSI C63.10:2020

Test Settings

Quasi-Peak Field Strength Measurements

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW = 120kHz (for emissions from 30MHz — 1GHz)

Detector = quasi-peak

Sweep time = auto couple

Trace mode = max hold

o g bk w N =

Trace was allowed to stabilize
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Test Setup

The EUT and measurement equipment were set up as shown in the diagrams below.

or O_ T
1

turntable
a.8m antenna mast
1
‘ 3m
Figure 7-7. Radiated Test Setup < 30Mhz
Imto 4m
EUT
antenna rmast
turntable
0.8m
1
I 3m |
Figure 7-8. Radiated Test Setup < 1GHz
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Test Notes

All emissions lying in restricted bands specified in §15.205 and RSS-Gen(8.10) are below the limit shown
in Table 7-10.

The broadband receive antenna is manipulated through vertical and horizontal polarizations during the
tests. The EUT is manipulated through three orthogonal planes.

This unit was tested with its standard battery.

The spectrum is investigated using a peak detector and final measurements are recorded using CISPR
quasi peak detector. The worst-case emissions are reported however emissions whose levels were not
within 20dB of the respective limits were not reported.

Emissions were measured at a 3 meter test distance.

Emissions are investigated while operating on the center channel of the mode, band, and modulation that
produced the worst case results during the transmitter spurious emissions testing.

No spurious emissions were detected within 20dB of the limit below 30MHz.

The results recorded using the broadband antenna is known to correlate with the results obtained by
using a tuned dipole with an acceptable degree of accuracy. The VSWR for the measurement antenna
was found to be less than 2:1.

The wide spectrum spurious emissions plots shown on the following pages are used only for the purpose
of emission identification. There were no emissions detected in the 30MHz — 1GHz frequency range, as

shown in the subsequent plots.
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Radiated Spurious Emissions Measurements (Below 1GHz)

§15.209; RSS-Gen [8.9]

Trace: MaxHold RBW: 100 kHz
Detector: Peak VBW: 300 kHz
20 Srizonta SWT: 100.0ms
70
E
S 60
f
= I
© 40
% 30
N 20 1
30 Sb 1(50 360 5(;0 1000
Frequency (MHz)
Plot 7-53. Radiated Spurious Plot below 1GHz
Frequency Ant. Antt.anna Turptable Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth | Level [dB/m] Strength [dBuV/im]| [dB]
[H/IV] [ecm] [degree] | [dBm] [dBuV/m]
683.97 |Quasi-Peak| V - - -96.64 28.49 38.85 46.02 -7.17
913.23 |Quasi-Peak| V - - -98.55 31.35 39.80 46.02 -6.22

Table 7-11. Radiated Spurious Emissions below 1GHz

FCC ID: IPH-04967
IC: 1792A-04967

MEASUREMENT REPORT
(CERTIFICATION)

Approved by:
Technical Manager

Test Report S/N:
1M2505300054-01.1PH

Test Dates:
5/30-7/14/2025

EUT Type:
Portable Digital Transceiver

Page 54 of 58

© 2025 ELEMENT

V11.3 5/14/2025

Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without
written permission from Element. If you have any questions about this or have an inquiry about obtaining additional rights to this report or assembly of contents thereof, please contact

ct.inffo@element.com.




@ element

7.10 Line-Conducted Test Data
§15.207; RSS-Gen [8.8]

Test Overview and Limit

All AC line conducted spurious emissions are measured with a receiver connected to a grounded LISN while the
EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All data rates
and modes were investigated for conducted spurious emissions. Only the conducted emissions of the
configuration that produced the worst case emissions are reported in this section.

All conducted emissions must not exceed the limits shown in the table below, per Section 15.207 and

RSS-Gen (8.8).

Frequency of emission

Conducted Limit (dBuV)

(MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*

05-5 56 46

5-30 60 50

Table 7-12. Conducted Limits

*Decreases with the logarithm of the frequency.

Test Procedures Used

ANSI C63.10:2020, Section 6.2

Test Settings

Quasi-Peak Field Strength Measurements

o g bk w N =

Sweep time = auto couple

Trace mode = max hold

Trace was allowed to stabilize

Average Field Strength Measurements

o gk wh =

Trace mode = max hold

Trace was allowed to stabilize

Analyzer center frequency was set to the frequency of the spurious emission of interest
RBW = 9kHz (for emissions from 150kHz — 30MHz)
Detector = quasi-peak

Analyzer center frequency was set to the frequency of the spurious emission of interest
RBW = 9kHz (for emissions from 150kHz — 30MHz)
Detector = RMS

Sweep time = auto couple
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Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

tranel
adapter

Tmx15m 10 cm
nonconducting platform

1
exdender cable

Crm

LISM

reference ground plane

Figure 7-9. Test Instrument & Measurement Setup

Test Notes

All modes of operation were investigated and the worst-case emissions are reported using mid channel.

The emissions found were not affected by the choice of channel used during testing.

2. The limit for an intentional radiator from 150kHz to 30MHz are specified in Part 15.207 and RSS-Gen (8.8).
3. Corr. (dB) = Cable loss (dB) + LISN insertion factor (dB)

4. QP/AV Level (dBuV) = QP/AV Analyzer/Receiver Level (dBuV) + Corr. (dB)

5. Margin (dB) = QP/AV Limit (dBuV) - QP/AV Level (dBuV)

6. Traces shown in plot are made using a peak detector.

7. Deviations to the Specifications: None.
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' Keysight EMI Receiver - Frequency Scan = ER
RL RF PRESEL ADC | CORREC [ SENSE:INT] [ ALIGN AUTO | 07:48:43 AM Jun 06, 2025
FREQUENCY SCAN Scan
CISPR NFE Discrete (5 515
Scan-Search-Meas Atten: 10 dB Free Run

1LO dBidiv Ref 96.99 dBpvV

Stop 30 MHz
VBW 90 kHz Dwell Time 96.07 s (# 4 kHz)

SIG TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AVG LL2A OFF COMPOSITEAMPCOR

1 [m[1 [154.02kHz [39.160dBuV  [34.975dBwV |-  |[.26.620dB [-20.805dB |-  [9.797dB
[2 [m[1 [B35.06 kHz [32.417dBuvV__ [28.733dBwV |-  |-23.5683dB |-17.267TdB |-  |9.538dB
(3 (w1 |

877.95kHz [32.223dBuV  [26.993dBwV [--  [-23.777dB [19.007dB [~  [9672dB |

W1 |7.2194 MHz [20.5634dBuV [26.179dBwV |-  |30.466dB [-24821dB [~  [9682dB |

5 |W[1 [8.6599 MHz [29.183dBuV [24.653dBuwv [  [-30817dB [-25447dB [~ [9933dB |
6 [W[1 [25764MHz [28.739dBuV [23.818dBuv [--  [-31.261dB [26182dB [-  [9.973dB8 M

< >

MSG sTaTUS 1t DC Coupled

Plot 7-54. Line Conducted Plot with Bluetooth LE (L1)

s Keysight EMI Receiver - Frequency Scan ===
RL RF PRESEL | 50 @/\DC | CORREC SENSE:INT] [ ALIGN AUTO | 07:47:49 AM Jun 06, 2025
FREQUENCY SCAN Scan
CISPR NFE Discrete 50 518
Scan-Search Meas Atten: 10 dB Free Run

10 dBidiv Ref 96.99 dBpV

NN

P kAo
T st iasia
I A A B N B D

VBW 90 kHz

SIG TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AVG LL2A OFF COMPOSITEAMPCOR  ~

1 |W|1 |150.00kHz |38.901dBuV |34195dBwvV |-  |-27.099dB |-21.805dB |-  [9.839dB |
2 |W|1 |941.95kHz |31.606 dBuV |26.853dBuV |-  |-24.394dB |-19.147dB | X
3 |1 |1.8459 MHz |20.438 dBUV |24.771 dBWV |

T
|4 [m[1 [5.6788 MHz [28.281dBuV  [23.489dBwV  |[-— |

|22.656 MHz [28.564 dBuV  |24.442dBuwV |-  |-31.436dB |-25.558 dB
ET

[6lllm (1 [23.432 MHz |27.693 dBuV _|23.656 dBuV -32.307 dB_|-26.345 dB

< >

MSG STATUS t DC Coupled

Plot 7-55. Line Conducted Plot with Bluetooth LE (N)
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80 CONCLUSION

The data collected relate only the item(s) tested and show that the Garmin Portable Digital Transceiver
FCC ID: IPH-04967 is in compliance with Part 15 Subpart C (15.247) of the FCC Rules and RSS-247 of the ISED

Rules.
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MEASUREMENT REPORT
FCC PART 15.247 | RSS-247 802.11b/g/n (OFDM)
Applicant Name: Date of Testing:
Garmin International Inc 5/30-7/14/2025
1200 E. 151st. Street Test Report Issue Date:
Olathe,Kansas 66062 8/1/2025
United States Test Site/Location:

Element Lab., Columbia, MD, USA
Test Report Serial No.:
1M2505300054-03.IPH

FCC ID: IPH-04967

IC: 1792A-04967
APPLICANT: Garmin International Inc
Application Type: Certification

Model/HVIN: A04967

EUT Type: Portable Digital Transceiver
Frequency Range: 2412 — 2472MHz

Modulation Type: CCK, DSSS, OFDM

FCC Classification: Digital Transmission System (DTS)
FCC Rule Part(s): Part 15 Subpart C (15.247)
ISED Specification: RSS-247 Issue 3

Test Procedure(s): ANSI C63.10-2020

This equipment has been shown to be capable of compliance with the applicable technical standards as indicated in the measurement report and was
tested in accordance with the measurement procedures specified in ANSI C63.10-2020. Test results reported herein relate only to the item(s) tested.

| attest to the accuracy of data. All measurements reported herein were performed by me or were made under my supervision and are correct to the
best of my knowledge and belief. | assume full responsibility for the completeness of these measurements and vouch for the qualifications of all
persons taking them.
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MEASUREMENT REPORT

Ant1
Channel Avg. Conducted Peak Conducted
Bandwidth | IEEE Mode Tx I;;:Eluclency
[MHz] S Max. Power|Max. Power (Max. Power|Max. Power
[mw] [dBm] [mw] [dBm]
802.11b 2412 - 2472 56.49 17.52 143.55 21.57
20 802.11g 2412 - 2472 53.46 17.28 198.61 22.98
802.11n 2412 - 2472 32.06 15.06 118.85 20.75
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1.0 INTRODUCTION

1.1 Scope

Measurement and determination of electromagnetic emissions (EMC) of radio frequency devices including
intentional and/or unintentional radiators for compliance with the technical rules and regulations of the Federal
Communications Commission and the Innovation, Science and Economic Development Canada.

1.2 Element Test Location

Measurements were conducted at the Element laboratory(ies) indicated in Section 1.3 below. All measurement
facilities are compliant with the test site requirements specified in ANSI C63.4-2014 and KDB 414788 D01
v01r01.

1.3  Test Facility / Accreditations
Measurements were performed at Element lab located in Columbia, MD 21046, U.S.A.

e Element Washington DC LLC is an ISO 17025-2017 accredited test facility under the American Association
for Laboratory Accreditation (A2LA) with Certificate number 2041.01 for Specific Absorption Rate (SAR),
Hearing Aid Compatibility (HAC) testing, where applicable, and Electromagnetic Compatibility (EMC) testing
for FCC and Innovation, Science, and Economic Development Canada rules.

e Element Washington DC LLC TCB is a Telecommunication Certification Body (TCB) accredited to ISO/IEC
17065-2012 by A2LA (Certificate number 2041.03) in all scopes of FCC Rules and ISED Standards (RSS).

e Element Washington DC LLC facility is a registered test laboratory with the site description on file with ISED
(Wireless Test Lab number 2451B) and FCC (Designation Number US1113)

e Element Washington DC LLC is a Recognized U.S. Certification Assessment Body (CAB # US0110) for ISED
Canada as designated by NIST under the U.S. and Canada Mutual Recognition Agreements (MRAs).
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2.0 PRODUCT INFORMATION

21 Equipment Description

The Equipment Under Test (EUT) is the Garmin Portable Digital Transceiver FCC ID: IPH-04967. The test data

contained in this report pertains only to the emissions due to the EUT’s WLAN (DTS) transmitter.

Test Device Serial No.: 506419600, 506419602, 50649586, 506419553, 8Y1000081,8Y 1000095

2.2 Device Capabilities

This device contains the following capabilities:

ANT+ / BLE / 2.4GHz Wi-Fi

Ch. Frequency (MHz) Ch. Frequency (MHz)

1 2412 8 2447
2 2417 9 2452
3 2422 10 2457
4 2427 11 2462
5 2432 12 2467
6 2437 13 2472
7 2442

Notes:

Table 2-1. Frequency \ Channel Operations

1. The maximum achievable duty cycles for all modes were determined based on measurements performed
on a spectrum analyzer in zero-span mode with RBW = 8MHz, VBW = 50MHz, and detector = peak per
the guidance of Section 6.0 b) of ANSI C63.10-2020 and KDB 558074 D01 v05r02. The RBW and VBW
were both greater than 50\T, where T is the minimum transmission duration, and the number of sweep
points across T was greater than 100. The duty cycles are as follows:

ANT1
802.11 Mode/Band Duty Cycle | Radiated
[%] DCCF [dB]
b 100.00 N/A
24GHz |g 100.00 N/A
n (HT20) 100.00 N/A

Table 2-2. Measured Duty Cycles
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2. The device supports the following data rates (shown in Mbps):

802.11b |802.11a/g MCS Index OFDM (802.11n)
20MHz
20MHz | 20MHz
HT 0.8us Gl | 0.4ps Gl

1 6 0 6.5 7.2
9 1 13 14.4

5.5 12 2 19.5 21.7
11 18 3 26 28.9
24 4 39 43.3

36 5 52 57.8

48 6 58.5 65

54 7 65 72.2

1 6 8 13 14.4
2 9 9 26 28.9
5.5 12 10 39 43.3
11 18 11 52 57.8
24 12 78 86.7
36 13 104 115.6

48 14 117 130
54 15 130 144.4
156 173.3

Table 2-3. Supported Data Rates
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2.3 Test Configuration

ANSI C63.10-2020 was used to reference the appropriate EUT setup for radiated spurious emissions testing and
AC line conducted testing. See Sections 7.8 for AC line conducted emissions test setups, 7.7 for radiated
emissions test setups, and 7.2, 0, 7.4, 7.5, and 7.6 for antenna port conducted emissions test setups.

The emissions below 1GHz and above 18GHz were tested with the highest transmitting power channel and the
worst case configuration.

The EUT was manipulated through three orthogonal planes of X-orientation (flatbed), Y-orientation (landscape),
and Z-orientation (portrait) during the testing. Only the worst case emissions were reported in this test report. The
worst orientation was found to be Y-orientation (landscape).

EUT was configured to operated at a 100% duty cycle using software provided by the customer.

2.4  Antenna Description

The following antenna gains were used for the testing.

Frequency [GHz] Antenna-1 Gain [dBi]

2.4 -0.435
Table 2-4. Antenna Peak Gain

2.5 Software and Firmware
The test was conducted with software\firmware version 6.08 installed on the EUT.
2.6 EMI Suppression Device(s) / Modifications

No EMI suppression device(s) were added and\or no modifications were made during testing.
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3.0 DESCRIPTION OF TESTS

3.1 Evaluation Procedure

The measurement procedures described in the American National Standard of Procedures for Compliance
Testing of Unlicensed Wireless Devices (ANSI C63.10-2020) was used in the measurement of the EUT.

Deviation from measurement Procedure............c.coiiiiiiiiiiiiiiiiiiir s snneen s NON@
3.2 AC Line Conducted Emissions

The line-conducted facility is located inside a 10'x16'x9"' shielded enclosure. The shielded enclosure is
manufactured by ETS Lindgren RF EnclosuresThe line-conducted facility is located inside a 7m x 3.66m x 2.7m
shielded enclosure. The shielded enclosure is manufactured by AP Americas. The shielding effectiveness of the
shielded room is in accordance with MIL-Std-285 or NSA 65-5. A 1m x 1.5m wooden table 80cm high is placed
40cm away from the vertical wall and 80cm away from the sidewall of the shielded room. Two 10kHz-30MHz,
50Q2/50uH Line-Impedance Stabilization Networks (LISNs) are bonded to the shielded room floor. Power to the
LISNs is filtered by external high-current high-insertion loss power line filters. The external power line filter is an
ETS Lindgren Model LPRX-4X30 (100dB Attenuation, 14kHz-18GHz) and the two EMI/RFI filters are ETS
Lindgren Model LRW-2030-S1 (100dB Minimum Insertion Loss, 14kHz — 10GHz). These filters attenuate ambient
signal noise from entering the measurement lines. These filters are also bonded to the shielded enclosure.

The EUT is powered from one LISN and the support equipment is powered from the second LISN. If the EUT is a
DC-powered device, power will be derived from the source power supply it normally will be powered from and this
supply line(s) will be connected to the second LISN. All interconnecting cables more than 1 meter were shortened
to a 1 meter length by non-inductive bundling (serpentine fashion) and draped over the back edge of the test
table. All cables were at least 40cm above the horizontal reference groundplane. Power cables for support
equipment were routed down to the second LISN while ensuring that that cables were not draped over the second
LISN.

Sufficient time for the EUT, support equipment, and test equipment was allowed in order for them to warm up to
their normal operating condition. The RF output of the LISN was connected to the spectrum analyzer and
exploratory measurements were made to determine the frequencies producing the maximum emission from the
EUT. The spectrum was scanned from 150kHz to 30MHz with a spectrum analyzer. The detector function was set
to peak mode for exploratory measurements while the bandwidth of the analyzer was set to 10kHz. The EUT,
support equipment, and interconnecting cables were arranged and manipulated to maximize each emission. Once
the worst case emissions have been identified, the one EUT cable configuration/arrangement and mode of
operation that produced these emissions is used for final measurements on the same test site. The analyzer is set
to CISPR quasi-peak and average detectors with a 9kHz resolution bandwidth for final measurements.

Line conducted emissions test results are shown in Section 7.8. The EMI Receiver mode of the Agilent MXE was
used to perform AC line conducted emissions testing.
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3.3 Radiated Emissions

The radiated test facilities consisted of an indoor 3 meter semi-anechoic chamber used for final measurements
and exploratory measurements, when necessary. The measurement area is contained within the semi-anechoic
chamber which is shielded from any ambient interference. The test site inside the chamber is a 6m x 5.2m
elliptical, obstruction-free area in accordance with Figure 5.7 of Clause 5 in ANSI C63.4-2014. Absorbers are
arranged on the floor between the turn table and the antenna mast in such a way so as to maximize the reduction
of reflections for measurements above 1GHz. An 80cm tall test table made of Styrodur is placed on top of the turn
table. For measurements above 1GHz, an additional Styrodur pedestal is placed on top of the test table to bring
the total table height to 1.5m.

For all measurements, the spectrum was scanned through all EUT azimuths and from 1 to 4 meter receive
antenna height using a broadband antenna from 30MHz up to the upper frequency shown in 15.33 depending on
the highest frequency generated or used in the device or on which the device operates or tunes. For frequencies
above 1GHz, linearly polarized double ridge horn antennas were used. For frequencies below 30MHz, a
calibrated loop antenna was used. When exploratory measurements were necessary, they were performed at 1
meter test distance inside the semi-anechoic chamber using broadband antennas, broadband amplifiers, and
spectrum analyzers to determine the frequencies and modes producing the maximum emissions. Sufficient time
for the EUT, support equipment, and test equipment was allowed in order for them to warm up to their normal
operating condition. The test set-up was placed on top of the 1 x 1.5 meter table. The EUT, support equipment,
and interconnecting cables were arranged and manipulated to maximize each emission. Appropriate precaution
was taken to ensure that all emissions from the EUT were maximized and investigated. The system configuration,
mode of operation, turntable azimuth, and receive antenna height was noted for each frequency found.

Final measurements were made in the semi-anechoic chamber using calibrated, linearly polarized broadband and
horn antennas. The test setup was configured to the setup that produced the worst case emissions. The spectrum
analyzer was set to investigate all frequencies required for testing to compare the highest radiated disturbances
with respect to the specified limits. The turntable containing the EUT was rotated through 360 degrees and the
height of the receive antenna was varied 1 to 4 meters and stopped at the azimuth and height producing the
maximum emission. Each emission was maximized by changing the orientation of the EUT through three
orthogonal planes and changing the polarity of the receive antenna, whichever produced the worst-case
emissions.

All radiated measurements are performed in a chamber that meets the site requirements per ANSI C63.4-2014.

Additionally, radiated emissions below 30MHz are also validated on an Open Area Test Site to assert correlation
with the chamber measurements per the requirements of KDB 414788 D01 v01r01.

3.4 Environmental Conditions

The temperature is controlled within range of 15°C to 35°C. The relative humidity is controlled within range of 10%
to 75%. The atmospheric pressure is monitored within the range 86-106kPa (860-1060mbar).
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4.0 ANTENNA REQUIREMENTS

Excerpt from §15.203 of the FCC Rules\Regulations:
“An intentional radiator antenna shall be designed to ensure that no antenna other than that furnished by the
responsible party can be used with the device. The use of a permanently attached antenna or of an antenna that
uses a unique coupling to the intentional radiator shall be considered sufficient to comply with the provisions of

this section.”

o The antennas of the EUT are permanently attached.

e There are no provisions for connections to an external antenna.

Conclusion:

The EUT unit complies with the requirement of §15.203.
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5.0 MEASUREMENT UNCERTAINTY

The measurement uncertainties shown below were calculated in accordance with the requirements of
ANSI C63.10-2020. All measurement uncertainty values are shown with a coverage factor of k = 2 to indicate a
95% level of confidence. The measurement uncertainty shown below meets or exceeds the Ucispr measurement
uncertainty values specified in CISPR 16-4-2 and, thus, can be compared directly to specified limits to determine

compliance.

Contribution Expanded Uncertainty (+dB)
Conducted Bench Top
1.13
Measurements

Line Conducted Disturbance 3.09
Radiated Disturbance (<1GHz) 4.98
Radiated Disturbance (>1GHz) 5.07
Radiated Disturbance (>18GHz) 5.09

Table 5-1. Measurement Uncertainty Budget

FCC ID: IPH-04967
IC: 1792A-04967

MEASUREMENT REPORT

Approved by:
Technical Manager

Test Report S/N:
1M2505300054-03.1PH

Test Dates:
5/30-7/14/2025

EUT Type:
Portable Digital Transceiver

Page 11 of 68

© 2025 ELEMENT

V11.3 5/14/2025

Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without
written permission from Element. If you have any questions about this or have an inquiry about obtaining additional rights to this report or assembly of contents thereof, please contact

ct.inffo@element.com.




@ clement

6.0

TEST EQUIPMENT CALIBRATION DATA

Test Equipment Calibration is traceable to the National Institute of Standards and Technology (NIST).
Measurements antennas used during testing were calibrated in accordance to the requirements of ANSI C63.5-

2017.
Manufacturer Model Description Cal Date |Cal Interval | Cal Due |Serial Number
- MD 1M-40 EMC Cable and Switch System 2/25/2025 Annual 2/25/2026 MD 1M-40
- AP2 EMC Cable and Switch System 2/25/2025 Annual 2/25/2026 AP2
- WL25-1 Conducted Cable Set (25GHz) 2/25/2025| Annual 2/25/2026 WL25-1
- WL25-2 Conducted Cable Set (25GHz) 2/25/2025 Annual 2/25/2026 WL25-2
- ETS EMC Cable and Switch System 2/25/2025 Annual 2/25/2026 ETS
Agilent N9038A MXE EMI Receiver 9/16/2024 Annual 9/16/2025| MY51210133
Agilent N9030A PXA Signal Analyzer (44GHz) 10/16/2024] Annual 10/16/2025| MY49430494
Anritsu MA2411B Pulse Power Sensor 7/1/2024 Annual 7/1/2025 1911105
EMCO 3115 Horn Antenna (1-18GHz) 9/6/2024 Biennial 9/6/2026 9704-5182
EMCO 3116 Horn Antenna (18-40GHz) 7/5/2023 Biennial 7/5/2025 9203-2178
Rohde & Schwarz ESU26 EMI Test Receiver (26.5GHz) 10/16/2024] Annual [10/16/2025 100342
Rohde & Schwarz HFH2-Z2E Loop Antenna 6/4/2024 Biennial 6/4/2026 100854
Sunol JB5 Bi-Log Antenna (30M - 5GHz) 9/11/2024| Biennial 9/11/2026 A051107
Sunol DRH-118 Horn Antenna (1-18GHz) 2/21/2024| Biennial | 2/21/2026 A050307

Table 6-1. Test Equipment Calibration Table

Component Serial Number
MegaPhase Cable TM26-S1S1-36 18160103 003
Pasternack 6dB Attenuator PE7005-6 N/A

Table 6-2. WL25-1 Conducted Cable Set Components

Component Serial Number
MiniCircuirs Cable CBL-2FT-SMSM+ 77743
MCL 6dB Attenuator BW-S6W2+ 1314

Table 6-3. WL25-2 Conducted Cable Set Components

Component Serial Number
Pasternack Cable RG214/U 111815
Sucoflex Cable 106A 246420-001
MegaPhase (CAGE 1GVT4) Cable GR18-N5N5-24 14042714 001
MegaPhase (CAGE 1GVT4) Cable NC29-N1N1-324 20502201 001
Rohde & Schwarz SF Unit 102134
Minicircuits Cable CBL=0.5M-NMNM+ 15440

Table 6-4. ETS EMC Cable and Switch System Components
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Component

Serial Number

MiniCircuits Cable CBL-0.5M-SMNM+

47261

Micro-Coax Utilfex Cable UFB311A-Q-3346-50U50U MFR 64639 231978-001

Micro-Coax Utilfex Cable UFB311A-1-0629-50U50U MFR 64639 231986-002

MegaPhase (CAGE 1GVT4) Cable NC29-N1N1-324 19046401 001

Megaphase (CAGE 1GVT4) Flex Cable 10511-1

15044701-006

Micro-Coax Utiflex Cable UFB311A-Q-3346-50U50U MFR 64639 231978-002

Micro-Coax Utilfex Cable UFB311A-1-0629-50U50U MFR 64639 231986-004
Micro-Coax Utiflex Cable UFB142A-0-0629-5GU200 MFR 64639 232069-001
Rohde & Schwarz SF Unit 102138

Rohde & Schwarz OSP130 Open Switch and Control Unit 101181

Micro-Coax Utilfex Cable UFB311A-Q-3346-50U50U MFR 64639 231978-003

Micro-Coax Utilfex Cable UFB311A-1-0629-50U50U MFR 64639 | 231986-003

Rohde & Schwarz TS-PR8 Pre-Amplifier

102335

Note:

Table 6-5. AP2 EMC Cable and Switch System Components

Component Serial Number

MegaPhase Cable TM40-K1K1-30 20233002-004
UTIPLEX Cable 64639 232063-001

Rohde & Schwarz Pre-amp RS-PR1840 18G-40G 9037.7670.02

Table 6-6. MD 1M 18-40 EMC Cable and Switch System Components

For equipment listed above that has a calibration date or calibration due date that falls within the test date range,
care was taken to ensure that this equipment was used after the calibration date and before the calibration due

date.
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7.0
71 Summary

Company Name:

TEST RESULTS

Garmin International Inc

FCC ID:

IPH-04967

IC: 1792A-04967

FCC Classification:

Digital Transmission System (DTS)

FCC Part . o L Test Test
Section(s) RSS Section(s) Test Description Test Limit Condition Result Reference
The minimum 6 dB
15.247(a)(2) RSS-247 [5.2(a)] | 6dB Bandwidth bandwidth shall be at PASS Section 7.2
least 500 kHz.
15.247(b)(3) RSS-247 [5.4(b)] | Transmitter Output Power | shall not exceed 1 W PASS Section 7.3
N\A RSS-247 [5.4(b)] | e.i.r.p. shall not exceed 4 W PASS Section 7.3
CONDUCTED

Transmitter Power shall not be greater than .

15.247(e) RSS-247 [5.2(b)] Spectral Density 8 dBm in any 3 kHz band PASS Section 7.4
Band Edge / Sections 7.5,

15.247(d) RSS-247 [5.5] Out-of-Band Emissions = 20dBc PASS 76
General Field Strength Emissions in restricted

15.205 Limits (Restricted Bands bands must meet the .

15.209 RSS-Gen[8.9] | ;ng Radiated Emission | radiated limits detailedin | CDIATED | PASS | Section7.7
Limits) 15.209 (RSS-Gen [8.9])
AC Conducted Emissions | < FCC 15.207 limits LINE .

L RSS-Gen[8.8] | 150kHz — 30MHz (RSS-Gen [8.8]) CONDUCTED | FASS | Section7.8

Table 7-1. Summary of Test Results
Notes:

1) All modes of operation and data rates were investigated. The test results shown in the following sections
represent the worst-case emissions.

2) The analyzer plots shown in this section were all taken with a correction table loaded into the analyzer. The

5)

correction table was used to account for the losses of the cables and attenuators used as part of the system
to connect the EUT to the analyzer at all frequencies of interest.

All antenna port conducted emissions testing was performed on a test bench with the antenna port of the EUT
connected to the spectrum analyzer through calibrated cables and attenuators.

For conducted spurious emissions, automated test software was used to measure emissions and capture the
corresponding plots necessary to show compliance. The measurement software utilized is Element “WLAN
Automation,” Version 3.5.

For radiated band edge, automated test software was used to measure emissions and capture the
corresponding plots necessary to show compliance. The measurement software utilized is Element “Chamber
Automation,” Version 1.5.0.
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7.2 6dB Bandwidth & Occupied Bandwidth Measurement

Test Overview and Limit

The bandwidth at 6dB down from the highest in-band spectral density is measured with a spectrum analyzer
connected to the transmitter antenna terminal of the EUT while the EUT is operating at its maximum duty cycle, at
maximum power, and at the appropriate frequencies. All data rates were investigated and the worst case
configuration results are reported in this section.

The minimum 6 dB bandwidth shall be at least 500 kHz.

Test Procedure Used

ANSI C63.10-2020 — Section 11.8.2 Option 2

Test Settings - 6dB Bandwidth

1. The signal analyzer's automatic bandwidth measurement capability was used to perform the 6dB
bandwidth measurement. The “X’ dB bandwidth parameter was set to X = 6. The bandwidth
measurement was not influenced by any intermediate power nulls in the fundamental emission.

2. RBW = 100kHz

3. VBW 23 xRBW

4. Detector = Peak

5. Trace mode = max hold
6. Sweep = auto couple

7. The trace was allowed to stabilize

Test Settings - Occupied Bandwidth

1. The signal analyzer's automatic bandwidth measurement capability was used to perform the 99%
occupied bandwidth. The bandwidth measurement was not influenced by any intermediate power nulls in
the fundamental emission.

2. RBW =1 - 5% of the expected OBW

3. VBW 23 x RBW

4. Detector = Peak

5. Trace mode = max hold
6. Sweep = auto couple

7. The trace was allowed to stabilize
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8. If necessary, steps 2 — 7 were repeated after changing the RBW such that it would be within

1 — 5% of the 99% occupied bandwidth observed in Step 7

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

Test Notes

None.

Figure 7-1. Test Instrument & Measurement Setup

6dB Bandwidth Measurements

EUT

Measured ..
Frequency | Channel | 802.11 Data Occupied Measurefi 6dB M|n|murr3 6dB _
Rate i Bandwidth Bandwidth Pass/ Fail
[MHz] No. Mode [Mbps] Bandwidth [MHz] [MHz]
P [MHz]
2412 1 b 1 14.202 8.623 0.500 Pass
2437 6 b 1 15.178 8.117 0.500 Pass
2462 11 b 1 15.252 8.617 0.500 Pass
2412 1 g 6 16.190 16.09 0.500 Pass
2437 6 g 6 16.923 15.84 0.500 Pass
2462 11 g 6 16.864 16.32 0.500 Pass
6.5/7.2
2412 1 n (MCS0) 16.753 16.59 0.500 Pass
6.5/7.2
2437 17.591 16. . P
3 6 n (MCS0) 59 6.60 0.500 ass
6.5/7.2
2462 11 17.57 16.62 . P
6 n (MCS0) 579 6.6 0.500 ass

Table 7-2. Conducted Bandwidth Measurements
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. Keysight Spectrum Analyzer - Occupied BW.

CORREC

—»— Trig: Free Run

#IFGain:Low

#Res BW 100 kHz

Occupied Bandwidth

[ SENSE:INT| | ALIGN AUTO

[09:35:58 AMJun 03, 2025

Center Freq: 2.412000000 GHz
Avg[Hold: 100/100

#Atten: 30 dB

VBW 1 MHz

Total Power

14.329 MHz

Transmit Freq Error
x dB Bandwidth

13.265 kHz
8.623 MHz

% of OBW Power
xdB

24.4 dBm

99.00 %
-6.00 dB

Radio Std: None

Radio Device: BTS

Sweep 4.667 ms

MSG EESTATUS

TracelDetector

Clear Write

Plot 7-1. 6dB Bandwidth Plot (802.11b — Ch. 1)

. Keysight Spectrum Analyzer - Occupied BW.

CORREC

#IFGain:Low

#Res BW 100 kHz

Occupied Bandwidth

—»— Trig: Free Run

[ SENSE:INT| | ALIGN AUTO

[09:33:43 AMJun 03, 2025

Center Freq: 2.437000000 GHz
Avg[Hold: 100/100

#Atten: 30 dB

VBW 1 MHz

Total Power

14.368 MHz

Transmit Freq Error
x dB Bandwidth

43.368 kHz
8.117 MHz

% of OBW Power
x dB

Radio Std: None

Radio Device: BTS

Sweep 4.667 ms

25.4 dBm

99.00 %
-6.00 dB

MSG EESTATUS

TracelDetector

Clear Write

Plot 7-2. 6dB Bandwidth Plot (802.11b — Ch. 6)
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' Keysight Spectrum Analyzer - Occupied BW

CORREC [ SENSE:INT]

| ALIGN AUT(

[¢] |DQ:37‘36 AMJun 03, 2025

Center Freq: 2.462000000 GHz

ww— Trig: Free Run

#IFGain:Low #Atten: 30 dB

AvglHold: 100100

Radio Std: None Trace/Detector

Radio Device: BTS

VBW 1 MHz

Occupied Bandwidth

14.404 MHz
17.333 kHz
8.617 MHz

Transmit Freq Error

x dB Bandwidth xdB

Total Power

% of OBW Power

24.4 dBm

ClearWrite

Sweep 4.667 ms

99.00 %

-6.00 dB

% STATUS

Plot 7-3. 6dB Bandwidth Plot (802.11b — Ch. 11)

. Keysight Spectrum Analyzer - Occupied BW.

CORREC [ SENSE:INT|

| ALIGN AUTO

[09:43:00 AMJun 03, 2025

Center Freq: 2.412000000 GHz

—— Trig: Free Run

#IFGain:Low #Atten: 30 dB

I
I
|
VBW 1 MHz

#Res BW 100 kHz

Occupied Bandwidth

16.414 MHz
30.778 kHz
16.09 MHz

Transmit Freq Error

x dB Bandwidth x dB

Total Power

AvglHold: 100100

% of OBW Power

20.3 dBm

Radio Std: None Trace/Detector

Radio Device: BTS

Clear Write

Span 50.00 MHz
Sweep 4.667 ms

99.00 %

-6.00 dB

MSG EESTATUS

Plot 7-4. 6dB Bandwidth Plot (802.11g — Ch. 1)
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' Keysight Spectrum Analyzer - Occupied BW

CORREC [ SENSE:INT] | ALIGN AUTO  [11:54:58 AMJun 03,2025
Center Freq: 2.437000000 GHz Radio Std: None
ww— Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Trace/Detector

NN I N A I
RSN V] R | cicorwrite
N N I I

VBW 1 MHz Sweep 4.667 ms

Occupied Bandwidth Total Power 24.6 dBm
16.726 MHz

Transmit Freq Error 127.61 kHz % of OBW Power 99.00 %

x dB Bandwidth 15.84 MHz x dB -6.00 dB

%STATUS
Plot 7-5. 6dB Bandwidth Plot (802.11g — Ch. 6)

. Keysight Spectrum Analyzer - Occupied BW

[ SENSE:INT] | ALIGN AUTO  [11:56:16 AMJun 03,2025
Center Freq: 2.462000000 GHz Radio Std: None
ww— Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Tracel/Detector

ClearWrite

VBW 1MHz Sweep 4.667 ms

Occupied Bandwidth Total Power 22.0 dBm
16.509 MHz

Transmit Freq Error 35.482 kHz % of OBW Power 99.00 %

x dB Bandwidth 16.32 MHz x dB -6.00 dB

%STATUS
Plot 7-6. 6dB Bandwidth Plot (802.11g — Ch. 11)
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' Keysight Spectrum Analyzer - Occupied BW

CORREC [ SENSE:INT]

| ALIGN AUTO  [12:01:00 PMJun 03,2025

Center Freq: 2.412000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 100/100

——
#IFGain:Low #Atten: 30 dB

Radio Device: BTS

VBW 1 MHz

Occupied Bandwidth Total Power 20.5 dBm

17.459 MHz
21.139 kHz % of OBW Power 99.00 %
16.59 MHz xdB -6.00 dB

Transmit Freq Error
x dB Bandwidth

Sweep 4.667 ms

% STATUS

Trace/Detector

ClearWrite

Plot 7-7. 6dB Bandwidth Plot (802.11n — Ch. 1)

. Keysight Spectrum Analyzer - Occupied BW

[ SENSE:INT]

| ALIGN AUTO [11:59:44 AMJun 03, 2025

Center Freq: 2.437000000 GHz
ww— Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB

Radio Std: None

Radio Device: BTS

VBW 1MHz

Occupied Bandwidth Total Power 21.2 dBm

17.458 MHz
19.048 kHz % of OBW Power 99.00 %
16.60 MHz xdB -6.00 dB

Transmit Freq Error
x dB Bandwidth

Sweep 4.667 ms

% STATUS

Tracel/Detector

ClearWrite

Plot 7-8. 6dB Bandwidth Plot (802.11n — Ch. 6)
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' Keysight Spectrum Analyzer - Occupied BW

CORREC

#IFGain:Low

[ SENSE:INT] | ALIGN AUTO  [11:58:27 AMJun 03,2025
Center Freq: 2.462000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

Radio Device: BTS

Ref 20.00 dBm

Center 2.46200 GHz
#Res BW 100 kHz

Occupied Bandwidth

17.461 MHz

15.124 kHz % of OBW Power 99.00 %

Transmit Freq Error

Span 50.00 MHz
VBW 1 MHz Sweep 4.667 ms

Total Power 19.9 dBm

x dB Bandwidth 16.62 MHz x dB -6.00 dB

IMSG

% STATUS

Trace/Detector

ClearWrite

Plot 7-9. 6dB Bandwidth Plot (802.11n — Ch. 11)
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. Keysight Spectrum Analyzer - Occupied BW.
CORREC

SENSE:INT] | ALIGN AUTO _ [03:42:59 PMJul 14, 2025
Trace/Detector

Center Freq: 2.412000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 100/100

——
#IFGain:Low #Atten: 26 dB

Radio Device: BTS

Ref 15.00 dBm
Clear Write

Span 40.00 MHz

Center 2.41200 GHz
VBW 4 MHz Sweep 1ms

Res BW 390 kHz

Occupied Bandwidth Total Power 19.5 dBm

14.202 MHz
-56.320 kHz % of OBW Power 99.00 %

Transmit Freq Error
x dB Bandwidth 9.668 MHz x dB -6.00 dB

STATUS

Plot 7-10. Occupied Bandwidth Plot (802.11b — Ch. 1)

MSG

Lo ][ ]

Trace/Detector

m Analyzer - Occupied BW

. Keysight Spectru
L [ seEnsE:NT] | ALIGN AUTO  [03:43:34 PMJul 14, 2025

Center Freq: 2.437000000 GHz Radio Std: None
—— T1rig: Free Run Avg|Hold: 100/100
#Atten: 26 dB

CORREC

Radio Device: BTS

Ref 15.00 dBm
Clear Write

Span 40.00 MHz

Center 2.43700 GHz
VBW 4 MHz Sweep 1ms

Res BW 390 kHz
Total Power 20.6 dBm

Occupied Bandwidth
15.178 MHz

-49.242 kHz % of OBW Power 99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth 10.12 MHz xdB

MSG STATUS

Plot 7-11. Occupied Bandwidth Plot (802.11b — Ch. 6)
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. Keysight Spectrum Analyzer - Occupied BW.
CORREC

SENSE:INT] [ ALIGN AUTO __[03:44:19 PM1ul 14,2025
Radio Std: None Trace/Detector

Center Freq: 2.462000000 GHz
Trig: Free Run Avg|Hold: 100/100

——
#IFGain:Low #Atten: 26 dB

Radio Device: BTS

Ref 15.00 dBm
Clear Write

Span 40.00 MHz

Center 2.46200 GHz
VBW 4 MHz Sweep 1ms

Res BW 390 kHz

Occupied Bandwidth Total Power 20.6 dBm

15.252 MHz
-73.984 kHz % of OBW Power 99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth 10.14 MHz x dB

STATUS

Plot 7-12. Occupied Bandwidth Plot (802.11b — Ch. 11)

MSG

w Keysight Spectrum Analyzer - Occupied BW. [re -] (]
L RF CORREC SENSE:INT] I ALIGN AUTO __[03:55:24 PMIul 14,2025
Center Fregq: 2.412000000 GHz Radio Std: None Trace/Detector
Trig: Free Run Avg|[Hold: 100/100

Radio Device: BTS

#Atten: 26 dB

#IFGain:Low

Ref 25.00 dBm

Clear Write

Center 2.41200 GHz Span 40.00 MHz
Res BW 390 kHz VBW 4 MHz Sweep 1ms

Occupied Bandwidth Total Power 22.8 dBm

16.190 MHz

% of OBW Power 99.00 %
x dB -6.00 dB

Transmit Freq Error 58.355 kHz
x dB Bandwidth 15.76 MHz

STATUS

MSG

Plot 7-13. Occupied Bandwidth Plot (802.11g — Ch. 1)
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MEASUREMENT REPORT

Technical Manager

IC: 1792A-04967
Test Report S/N:
1M2505300054-03.1PH

Test Dates:
5/30-7/14/2025

EUT Type:
Portable Digital Transceiver

Page 23 of 68
V11.3 5/14/2025

© 2025 ELEMENT
Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without
written permission from Element. If you have any questions about this or have an inquiry about obtaining additional rights to this report or assembly of contents thereof, please contact

ct.inffo@element.com.




element

. Keysight Spectrum Analyzer - Occupied BW.
CORREC

SENSE:INT] | ALIGN AUTO _ [03:55:02 PMJul 14, 2025
Trace/Detector

Center Freq: 2.437000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 100/100

——
#IFGain:Low #Atten: 26 dB

Radio Device: BTS

Ref 25.00 dBm
Clear Write

Span 40.00 MHz

Center 2.43700 GHz
VBW 4 MHz Sweep 1ms

Res BW 390 kHz

Occupied Bandwidth Total Power 23.4 dBm

16.923 MHz
Transmit Freq Error 113.67 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.31 MHz x dB -6.00 dB

STATUS

Plot 7-14. Occupied Bandwidth Plot (802.11g — Ch. 6)

MSG

Lo ][ ]

Trace/Detector

m Analyzer - Occupied BW

. Keysight Spectru
L [ seEnsE:NT] | ALIGN AUTO  [03:54:32 PMJul 14, 2025

Center Freq: 2.462000000 GHz Radio Std: None
—— T1rig: Free Run Avg|Hold: 100/100
#Atten: 26 dB

CORREC

Radio Device: BTS

Ref 25.00 dBm
Clear Write

Span 40.00 MHz

Center 2.46200 GHz
VBW 4 MHz Sweep 1ms

Res BW 390 kHz
Total Power 23.2 dBm

Occupied Bandwidth
16.864 MHz

67.235 kHz % of OBW Power 99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth 16.37 MHz xdB

MSG STATUS

Plot 7-15. Occupied Bandwidth Plot (802.11g — Ch. 11)
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. Keysight Spectrum Analyzer - Occupied BW.
CORREC

SENSE:INT] | ALIGN AUTO _ [03:55:46 PMJul 14, 2025
Trace/Detector

Center Freq: 2.412000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 100/100

——
#IFGain:Low #Atten: 26 dB

Radio Device: BTS

Ref 25.00 dBm
Clear Write

Span 40.00 MHz

Center 2.41200 GHz
VBW 4 MHz Sweep 1ms

Res BW 390 kHz

Occupied Bandwidth Total Power 20.8 dBm

16.753 MHz
Transmit Freq Error 30.495 kHz % of OBW Power 99.00 %
x dB Bandwidth 15.71 MHz x dB -6.00 dB

STATUS

Plot 7-16. Occupied Bandwidth Plot (802.11n — Ch. 1)

MSG

Lo ][ ]

Trace/Detector

m Analyzer - Occupied BW

. Keysight Spectru
L [ seEnsE:NT] | ALIGN AUTO  [03:56:17 PMJul 14, 2025

Center Freq: 2.437000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 100/100

——
#Atten: 26 dB

CORREC

Radio Device: BTS

Ref 25.00 dBm
Clear Write

Span 40.00 MHz

Center 2.43700 GHz
VBW 4 MHz Sweep 1ms

Res BW 390 kHz
Total Power 21.5 dBm

Occupied Bandwidth
17.591 MHz

46.689 kHz % of OBW Power 99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth 17.21 MHz xdB

MSG STATUS

Plot 7-17. Occupied Bandwidth Plot (802.11n — Ch. 6)
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. Keysight Spectrum Analyzer - Occupied BW.

[ SENSE:INT| | ALIGN AUTO

[03:56:39 PMIul 14, 2025

Center Freq: 2.462000000 GHz
—— Trig: Free Run Avg|Hold: 100/100
#Atten: 26 dB

Ref 25.00 dBm

Center 2.46200 GHz

Res BW 390 kHz VBW 4 MHz

Total Power

Occupied Bandwidth

17.579 MHz
31.308 kHz
17.29 MHz

% of OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

21.1 dBm

99.00 %
-6.00 dB

Radio Std: None

Radio Device: BTS

Span 40.00 MHz
Sweep 1ms

STATUS

MSG

Trace/Detector

Clear Write

Plot 7-18. Occupied Bandwidth Plot (802.11n — Ch. 11)
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7.3  Output Power Measurement

Test Overview and Limits

A transmitter antenna terminal of EUT is connected to the input of an RF power sensor. Measurement is made
using a broadband power meter capable of making peak and average measurements while the EUT is operating
at its maximum duty cycle, at maximum power, and at the appropriate frequencies.

The maximum permissible conducted output power is 1 Watt per 15.247 and RSS-247. The e.i.r.p. shall
not exceed 4 W per RSS-247.

Test Procedure Used

ANSI C63.10-2020 — Section 11.9.1.2 PKPM1 Peak Power Method
ANSI C63.10-2020 — Section 11.9.2.3.2 Method AVGPM-G
ANSI C63.10-2020 — Section 14.2 Measure-and-Sum Technique

Test Settings
Method PKPM1 (Peak Power Measurement)

Peak power measurements were performed only when the EUT was transmitting at its maximum power
control level using a broadband power meter with a pulse sensor. The pulse sensor employs a VBW =
50MHz so this method was only used for signals whose DTS bandwidth was less than or equal to 50MHz.

Method AVGPM-G (Average Power Measurement)

Average power measurements were performed only when the EUT was transmitting at its maximum
power control level using a broadband power meter with a pulse sensor. The power meter implemented
triggering and gating capabilities which were set up such that power measurements were recorded only
during the ON time of the transmitter. The trace was averaged over 100 traces to obtain the final
measured average power.

Test Setup

The EUT and measurement equipment were set up as shown in the diagrams below.

Power Sensor | [ EUT ]

Figure 7-2. Test Instrument & Measurement Setup for Power Meter Measurements

Test Notes
none
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2.4GHz WIFI (20MHz 802.11b SISO ANT1) | conducted | Conducted j j 1 j
Freq. channel | Detector Conducted | Power Limit |Power Margin Antc.| I;;‘am Ma;(Be.l.r.p e.|.rc.||la3 Limit e.|.r.pd|\;argln
[MHz] Power [dBm] [dBm] [dB] [dBi] [dBm] [dBm] [dB]
2412 1 17.08 30.00 -12.92 -0.435 16.65 36.02 -19.38
2437 6 17.52 30.00 -12.48 -0.435 17.09 36.02 -18.94
2462 11 Average 17.24 30.00 -12.76 -0.435 16.81 36.02 -19.22
2467 12 13.82 30.00 -16.18 -0.435 13.39 36.02 -22.64
2472 13 10.18 30.00 -19.82 -0.435 9.75 36.02 -26.28
2412 1 21.21 30.00 -8.79 -0.435 20.78 36.02 -15.25
2437 6 21.57 30.00 -8.43 -0.435 21.14 36.02 -14.89
2462 11 Peak 21.28 30.00 -8.72 -0.435 20.85 36.02 -15.18
2467 12 16.70 30.00 -13.30 -0.435 16.27 36.02 -19.76
2472 13 14.15 30.00 -15.85 -0.435 13.72 36.02 -22.31
Table 7-3. Conducted Output Power Measurements (802.11b)
2.4GHz WIFI (20MHz 802.11g SISO ANT1) | conducted | Conducted _ _ T _
Fred. | channel | Detector Conducted | Power Limit |Power Margin Antc.’ISaln Ma:Be.l.r.p e.|.rc.lpl; Limit | e.L.r.p dl\élargln
[MHz] Power [dBm] [dBm] [dB] [dBi] [dBm] [dBm] [dB]
2412 1 13.93 30.00 -16.07 -0.435 13.50 36.02 -22.53
2417 2 15.65 30.00 -14.35 -0.435 15.22 36.02 -20.81
2422 3 16.45 30.00 -13.55 -0.435 16.02 36.02 -20.01
2427 4 17.28 30.00 -12.72 -0.435 16.85 36.02 -19.18
2437 6 Average 17.26 30.00 -12.74 -0.435 16.83 36.02 -19.20
2457 10 17.28 30.00 -12.72 -0.435 16.85 36.02 -19.18
2462 11 15.04 30.00 -14.96 -0.435 14.61 36.02 -21.42
2467 12 10.96 30.00 -19.04 -0.435 10.53 36.02 -25.50
2472 13 9.01 30.00 -20.99 -0.435 8.58 36.02 -27.45
2412 1 19.59 30.00 -10.41 -0.435 19.16 36.02 -16.87
2417 2 21.32 30.00 -8.68 -0.435 20.89 36.02 -15.14
2422 3 22.09 30.00 -7.91 -0.435 21.66 36.02 -14.37
2427 4 22.98 30.00 -7.02 -0.435 22.55 36.02 -13.48
2437 6 Peak 22.95 30.00 -7.05 -0.435 22.52 36.02 -13.51
2457 10 22.96 30.00 -7.04 -0.435 22.53 36.02 -13.50
2462 11 20.71 30.00 -9.29 -0.435 20.28 36.02 -15.75
2467 12 16.69 30.00 =128 -0.435 16.26 36.02 -19.77
2472 13 14.25 30.00 -15.75 -0.435 13.82 36.02 -22.21
Table 7-4. Conducted Output Power Measurements (802.11g)
2.4GHz WIFI (20MHz 802.11n SISO ANT1) | conducted | Conducted _ _ T _
Freq. channel | Detector Conducted | Power Limit |Power Margin Ant‘;I Saln Ma;(Be.l.r.p e.|.r(;|:3 Limit e.|.r.pd|\élarg|n
[MHz] Power [dBm] [dBm] [dB] [dBi] [dBm] [dBm] [dB]
2412 1 13.99 30.00 -16.01 -0.435 13.56 36.02 -22.47
2417 2 14.48 30.00 -15.52 -0.435 14.05 36.02 -21.98
2422 3 14.81 30.00 -15.19 -0.435 14.38 36.02 -21.65
2437 6 Average 15.06 30.00 -14.94 -0.435 14.63 36.02 -21.40
2457 10 14.80 30.00 -15.20 -0.435 14.37 36.02 -21.66
2462 11 13.78 30.00 -16.22 -0.435 13.35 36.02 -22.68
2467 12 10.90 30.00 -19.10 -0.435 10.47 36.02 -25.56
2472 13 8.86 30.00 -21.14 -0.435 8.43 36.02 -27.60
2412 1 19.54 30.00 -10.46 -0.435 19.11 36.02 -16.92
2417 2 20.16 30.00 -9.84 -0.435 19.73 36.02 -16.30
2422 3 20.50 30.00 -9.50 -0.435 20.07 36.02 -15.96
2437 6 Peak 20.75 30.00 -9.25 -0.435 20.32 36.02 -15.71
2457 10 20.46 30.00 -9.54 -0.435 20.03 36.02 -16.00
2462 11 19.41 30.00 -10.59 -0.435 18.98 36.02 -17.05
2467 12 16.32 30.00 -13.68 -0.435 15.89 36.02 -20.14
2472 13 14.15 30.00 -15.85 -0.435 13.72 36.02 -22.31

Table 7-5. Conducted Output Power Measurements (802.11n)
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7.4 Power Spectral Density

Test Overview and Limit

The peak power density is measured with a spectrum analyzer connected to the antenna terminal of the EUT
while the EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All
data rates are investigated and the worst-case configuration results are reported in this section.

The maximum permissible power spectral density shall not be greater than 8 dBm in any 3 kHz band.

Test Procedure Used

ANSI C63.10-2020 — Section 11.10.2 Method PKPSD
ANSI C63.10-2020 — Section 14.3.1 Measure-and-Sum Technique

Test Settings
1. Analyzer was set to the center frequency of the DTS channel under investigation
2. Span = 1.5 times the DTS channel bandwidth
3. RBW = 10kHz
4. VBW =1MHz
5. Detector = peak
6. Sweep time = auto couple
7. Trace mode = max hold

8. Trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

EUT

Figure 7-3. Test Instrument & Measurement Setup

Test Notes
None.
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Power Spectral Density Measurements

Data Measured Maximum
Frequency | Channel | 802.11 Permissible | Margin :
Rate Power Spectral . Pass/ Fail
[MHz] No. Mode [Mbps] | Density [dBm] Power Density| [dB]
s [dBm / 3kHz]
2412 b 1 -1.16 8.00 -9.16 Pass
2437 b 1 -1.85 8.00 -9.85 Pass
2462 11 b 1 -1.56 8.00 -9.56 Pass
2412 g 6 -7.80 8.00 -15.80 Pass
2437 g 6 -4.14 8.00 -12.14 Pass
2462 11 g 6 -6.31 8.00 -14.31 Pass
6.5/7.2
2412 n (MCS0) -7.08 8.00 -15.08 Pass
6.5/7.2
2437 -6.41 . -14.41 P
3 n (MCS0) 6 8.00 ass
6.5/7.2
2462 11 -8. . -16. P
6 n (MCS0) 8.33 8.00 6.33 ass

Table 7-6. Conducted Power Spectral Density Measurements
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7.41 Power Spectral Density Measurements

' Keysight Spectrum Analyzer - Swept SA
RL RF | 500 DC | CORREC SENSE:INT| ALIGN AUTO  [09:36:07 AMJun 03, 2025
#Avg Type: RMS

=R |

PNO: Wide —»— 1rig: Free Run
IFGain:Low Atten: 30 dB
Auto Tune

10 dBidiv  Ref 20.00 dBm . e |
Log

Center Freq
2.412000000 GHz

StartFreq
2.405532842 GHz

Stop Freq
2.418467158 GHz
i |

CF Step
1.293432 MHz
Auto Man

Freq Offset

0Hz
Y|
Scale Type

Span 12.93 MHz |5 Lin
#VBW 1.0 MHz Sweep 17.54 ms (2860 pts)

Plot 7-19. Power Spectral Density Plot (802.11b — Ch. 1)

s Keysight Spectrum Analyzer - Swept SA
RL RF [500 DC | CORREC SENSE:INT| | ALIGN AUTO [09:34:22 AMJun 03, 2025
#Avg Type: RMS

[E=R=RE=T |

PNO: Wide —»— 1rig: Free Run
IFGain:Low Atten: 36 dB

Auto Tune

10gB!dlv Ref 25.00 dBm . —

Center Freq
2.437000000 GHz

StartFreq
2430912535 GHz

StopFreq
2.443087465 GHz
| s

CF Step
1.217493 MHz
Auto Man

Freq Offset

0Hz
i |
Scale Type

Span 12.17 MHz |5 Lin
#VBW 1.0 MHz Sweep 16.54 ms (2640 pts)

Plot 7-20. Power Spectral Density Plot (802.11b — Ch. 6)
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s Keysight Spectrum Analyzer - Swept SA
RL RF [500 DC | CORREC SENSE:INT| ALIGN AUTO  [09:37:45 AMJun 03, 2025
#Avg Type: RMS

[E=EE= |

BNO: Wide ~#»— 1rig: Free Run
IFGain:Low Atten: 30 dB

Auto Tune

Center Freq
2.462000000 GHz

StartFreq
2.4555637023 GHz

Stop Freq
2.468462977 GHz
i |

CF Step
1.292695 MHz
Auto Man

Freq Offset

0Hz
Y|
Scale Type

Span 12.93 MHz |5 Lin
#VBW 1.0 MHz Sweep 17.54 ms (2860 pts)

Plot 7-21. Power Spectral Density Plot (802.11b — Ch. 11)

' Keysight Spectrum Analyzer - Swept SA
RL RF [500 DC | CORREC SENSE:INT| | ALIGN AUTO
#Avg Type: RMS

[E=R=R = |

PNO: Wide —»— 1rig: Free Run
IFGain:Low Atten: 30 dB

Auto Tune

Center Freq
2.412000000 GHz

StartFreq
2399935293 GHz

StopFreq
2.424064707 GHz
)

CF Step
2.412941 MHz
Auto Man

Freq Offset

0Hz
i |
Scale Type

Span 24.13 MHz |5 Lin
#VBW 1.0 MHz Sweep 32.73 ms (5280 pts)

Plot 7-22. Power Spectral Density Plot (802.11g — Ch. 1)
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s Keysight Spectrum Analyzer - Swept SA
RL RF [500 DC | CORREC SENSE:INT| ALIGN AUTO  [11:55:09 AMJun 03, 2025
#Avg Type: RMS

[E=EE= |

BNO: Wide ~#»— 1rig: Free Run
IFGain:Low Atten: 30 dB

Auto Tune

10 dBidiv  Ref 20.00 dBm . ——
Log

Center Freq
2.437000000 GHz

StartFreq
2.425119734 GHz

Stop Freq
2.448880266 GHz
i |

CF Step
2.376053 MHz
Auto Man

Freq Offset

0Hz
Y|
Scale Type

Span 23.76 MHz 5] Lin
#VBW 1.0 MHz Sweep 32.38 ms (5280 pts)

Plot 7-23. Power Spectral Density Plot (802.11g — Ch. 6)

' Keysight Spectrum Analyzer - Swept SA ==
Q  DC | CORREC SENSE!INT ALIGN AUTO [ 11:56:25 AMJun 03, 2025
#Avg Type: RMS TRAC Frequency

BNO: Wide ~#»— 1rig: Free Run
IFGain:Low Atten: 30 dB

Mkr1 2.457 035 GHz Auto Tune
10 g8iciy_Ref 20.00 dBm i |

Center Freq
2.462000000 GHz

StartFreq
2.449757179 GHz

Stop Freq
2.474242821 GHz
i |

CF Step
2.448564 MHz
Auto Man

Freq Offset
0Hz

||
Scale Type

Lin

Span 24.49 MHz /|55
#/BW 1.0 MHz Sweep 33.08 ms (5280 pts)

Plot 7-24. Power Spectral Density Plot (802.11g — Ch. 11)
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s Keysight Spectrum Analyzer - Swept SA
RL RF [500 DC | CORREC SENSE:INT| ALIGN AUTO  [12:02:22 PMJun 03, 2025
#Avg Type: RMS

[E=EE= |

BNO: Wide ~#»— 1rig: Free Run
IFGain:Low Atten: 30 dB

Auto Tune

Center Freq
2.412000000 GHz

StartFreq
2.3995565633 GHz

Stop Freq
2.424444467 GHz
|

CF Step
2.488893 MHz
Auto Man

Freq Offset

0Hz
| i s |
Scale Type

Span 24,89 MHz||ES Lin
#/BW 1.0 MHz Sweep 33.73 ms (5500 pts)

%STATUS
Plot 7-25. Power Spectral Density Plot (802.11n — Ch. 1)

==

Frequency

' Keysight Spectrum Analyzer - Swept SA
s DC | CORREC SENSE:INT| ALIGN AUTO [12:02:45 PMJun 03, 2025
#Avg Type: RMS

BNO: Wide ~#»— 1rig: Free Run
IFGain:Low Atten: 30 dB

Mkr1 2.439 284 GHz Auto Tune
-6.41 dBm - |

Center Freq
2.437000000 GHz
|

StartFreq
2.424551528 GHz

Stop Freq
2.449448472 GHz
|

CF Step
2.489694 MHz
Auto Man

Freq Offset
0Hz

| i v e |
Scale Type

Lin

Span 24.90 MHz /|55
#/BW 1.0 MHz Sweep 33.73 ms (5500 pts)

Plot 7-26. Power Spectral Density Plot (802.11n — Ch. 6)
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o Keysight Spectrum Analyzer - Swept SA

CORREC [ SENSE:INT] | ALIGN AUTO

|11:SE‘37 AMJun 03, 2025

#Avg Type: RMS
Trig: Free Run
Atten: 30 dB

PNO: Wide —»—
IFGain:Low

10 dBldiv
Log

Ref 20.00 dBm

#VBW 1.0 MHz

Span 24.93 MHz|I
Sweep 33.73 ms (5500 pts)

Iﬂl@lﬁl

Auto Tune

Center Freq
2.462000000 GHz

StartFreq
2.449533555 GHz

Stop Freq
2.474466445 GHz
i |

CF Step
2.493289 MHz
Auto Man

Freq Offset
0Hz

s
Scale Type

% STATUS

—l

Plot 7-27. Power Spectral Density Plot (802.11n — Ch. 11)
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7.5 Conducted Band Edge Emissions

Test Overview and Limit

All out of band emissions are measured with a spectrum analyzer connected to the antenna terminal of the EUT
while the EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All
data rates were investigated to determine the worst-case configuration. For the following out of band conducted

spurious emissions plots at the band edge, the EUT was set at a data rate of 1Mbps for “b” mode, 6 Mbps for “g
mode, and 6.5/7.2Mbps for “n” mode as these settings produced the worst-case emissions.

The limit for out-of-band spurious emissions at the band edge is 30dB below the fundamental emission
level, as determined from the in-band power measurement of the DTS channel performed in a 100kHz
bandwidth per the PSD procedure (Section 7.4).

Test Procedure Used

ANSI C63.10-2020 — Section 11.11.3
Test Settings
1. Start and stop frequency were set such that the band edge would be placed in the center of the plot
2. Span was set large enough so as to capture all out of band emissions near the band edge
3. RBW = 100kHz
4. VBW =1MHz
5. Detector = Peak
6. Number of sweep points = 2 x Span/RBW
7. Trace mode = max hold
8. Sweep time = auto couple
9. The trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

EUT

Figure 7-4. Test Instrument & Measurement Setup

Test Notes
None.
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7.5.1 Conducted Band Edge Emissions

' Keysight Spectrum Analyzer - Swept SA
RF | 500 DC | CORREC SENSE:INT| ALIGN AUTO
#Avg Type: RMS

=R |

PNO: Fast —#— T1rig: Free Run
IFGain:Low Atten: 30 dB

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.365000000 GHz

Stop Freq
2.435000000 GHz
i |

CF Step
7.000000 MHz
Auto Man

|
Freq Offset

0Hz
Y|
Scale Type

Span 70.00 MHz /|55
#VBW 1.0 MHz Sweep 2.000 ms (2001 pts)

Plot 7-28. Band Edge Plot (802.11b — Ch. 1)

AL RF [ 500 DC | CORREC SENSE:INT| ALIGN AUTO
#Avg Type: RMS

' Keysight Spectrum Analyzer - Swept SA [ =& \I&/l

PNO: Fast ~»— 1rig: FreeRun
IFGain:Low Atten: 30 dB

Auto Tune

10 gBldlv Ref 20.00 dBm 53 30 ———

Center Freq
2483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz
|

CF Step
7.000000 MHz
Auto Man

Freq Offset
0Hz

|
Scale Type

Span 70.00 MHz /|55 Lin

#VBW 1.0 MHz Sweep 2.000 ms (2001 pts) “l
IMSG %STATUS
Plot 7-29. Band Edge Plot (802.11b — Ch. 11)
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. Keysight Spectrum Analyzer - Swept SA [ E=H
RL RE__ 500 DC | CORREC SENSE:INT] [ ALIGNAUTO _ [12:08:08 PMun 03,2025
#Avg Type: RMS

Frequency

PNO: Fast —»— T1rig: Free Run
IFGain:Low Atten: 30 dB

AMkr1 -17.500 MHz CIED T
4371 dE e |

Center Freq
2.483500000 GHz

StartFreq
2.448500000 GHz

StopFreq
2.518500000 GHz
| s

CF Step
7.000000 MHz
Auto Man

Freq Offset

0 Hz
e |
Scale Type

Span 70.00 MHz |5 Lin
#VBW 1.0 MHz Sweep 2.000 ms (2001 pts)

Plot 7-30. Band Edge Plot (802.11b — Ch. 12)

AL RF [ 500 DC | CORREC SENSE:INT| ALIGN AUTO
#Avg Type: RMS

' Keysight Spectrum Analyzer - Swept SA [ =& \I&/l

PNO: Fast ~»— 1rig: FreeRun
IFGain:Low Atten: 30 dB

Auto Tune

Center Freq
2483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz
i |

CF Step
7.000000 MHz
Auto Man

Freq Offset
0Hz

s
Scale Type

Lin

Span 70.00 MHz /|55
#/BW 1.0 MHz Sweep 2.000 ms (2001 pts)

Plot 7-31. Band Edge Plot (802.11b — Ch. 13)
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o Keysight Spectrum Analyzer - Swept SA

RL RF | 50Q DC | CORREC SENSE:INT) ALIGN AUTO

|DQ:41 :58 AMJun 03, 2025

#Avg Type: RMS
Trig: Free Run
Atten: 30 dB

PNO: Fast ~—»—
IFGain:Low

1LU gBldlv Ref 20.00 dBm

#VBW 1.0 MHz

Span 70.00 MHz

Sweep 2.000 ms (2001 pts)

[E=EE= |

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.365000000 GHz

Stop Freq
2.435000000 GHz
i |

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
Y|
Scale Type

Lin

Log

Plot 7-32. Band Edge Plot (802.11g— Ch. 1)

. Keysight Spectrum Analyzer - Swept SA

DC | CORREC SENSE:INT]| ALIGN AUTO

[09:42:19 AMJun 03, 2025

#Avg Type: RMS
Trig: Free Run
Atten: 30 dB

PNO: Fast ~—»—
IFGain:Low

AMkr1 19.635 MHz

1LU gBldlv Ref 20.00 dBm

#VEBW 1.0 MHz

34.70 dB|

Span 70.00 MHz

Sweep 2.000 ms (2001 pts)

==

Frequency

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.365000000 GHz

Stop Freq
2.435000000 GHz
i |

CF Step
7.000000 MHz
Auto Man

Freq Offset
0Hz

||
Scale Type

Lin

Log

Plot 7-33. Band Edge Plot (802.11g— Ch. 2)
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o Keysight Spectrum Analyzer - Swept SA

RL RF | 50Q DC | CORREC SENSE:INT) ALIGN AUTO

|DQ:41 :34 AMJun 03, 2025

#Avg Type: RMS
Trig: Free Run
Atten: 30 dB

PNO: Fast ~—»—
IFGain:Low

1LU gBldlv Ref 20.00 dBm

#VBW 1.0 MHz

Span 70.00 MHz

Sweep 2.000 ms (2001 pts)

[E=EE= |

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.365000000 GHz

Stop Freq
2.435000000 GHz
i |

CF Step
7.000000 MHz
Auto Man

|
Freq Offset

0Hz
Y|
Scale Type

Lin

Log

Plot 7-34. Band Edge Plot (802.11g— Ch. 3)

. Keysight Spectrum Analyzer - Swept SA

DC | CORREC SENSE:INT]| ALIGN AUTO

[09:41:13 AMJun 03, 2025

#Avg Type: RMS
Trig: Free Run
Atten: 30 dB

PNO: Fast ~—»—
IFGain:Low

1LU gBldlv Ref 20.00 dBm

#VEBW 1.0 MHz

Span 70.00 MHz

Sweep 2.000 ms (2001 pts)

==

Frequency

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.365000000 GHz

Stop Freq
2.435000000 GHz
i |

CF Step
7.000000 MHz
Auto Man

Freq Offset
0Hz

||
Scale Type

Lin

Log

Plot 7-35. Band Edge Plot (802.11g— Ch. 4)
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o Keysight Spectrum Analyzer - Swept SA

RL RF | 50Q DC | CORREC SENSE:INT) ALIGN AUTO

|DQ:4D‘DS AMJun 03, 2025

#Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun
IFGain:Low Atten: 30 dB

10 dBidiv ~ Ref 20.00 dBm
Log

#VBW 1.0 MHz

Span 70.00 MHz

Sweep 2.000 ms (2001 pts)

[E=EE= |

Auto Tune

Center Freq
2483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz
i |

CF Step
7.000000 MHz
Auto Man

| )|
Freq Offset

0Hz
Y|
Scale Type

Log Lin

Plot 7-36. Band Edge Plot (802.11g — Ch. 10)

. Keysight Spectrum Analyzer - Swept SA

DC | CORREC SENSE:INT]| ALIGN AUTO

|09:40:30 AMJun 03, 2025

#Avg Type: RMS
PNO: Fast ~»— 1rig: FreeRun
IFGain:Low Atten: 30 dB

10 dBidiv ~ Ref 20.00 dBm
Log

#VEBW 1.0 MHz

St

Span 70.00 MHz

Sweep 2.000 ms (2001 pts)

==

Frequency

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz
i |

CF Step
7.000000 MHz

Auto Man

Freq Offset
0Hz

||
Scale Type

Lin

Log

Plot 7-37. Band Edge Plot (802.11g — Ch. 11)
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s Keysight Spectrum Analyzer - Swept SA
RL RF [500 DC | CORREC SENSE:INT| ALIGN AUTO  [12:07:14 PMJun 03, 2025
#Avg Type: RMS

[E=EE= |

PNO: Fast ~»— 1rig: FreeRun
IFGain:Low Atten: 30 dB

Auto Tune

10 gBldlv Ref 20.00 dBm 36 97 ———

Center Freq
2483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz
i |

CF Step
7.000000 MHz
Auto Man

g ||
Freq Offset

0Hz
Y|
Scale Type

Span 70.00 MHz 5] Lin
#VBW 1.0 MHz Sweep 2.000 ms (2001 pts)

Plot 7-38. Band Edge Plot (802.11g — Ch. 12)

' Keysight Spectrum Analyzer - Swept SA ==
Q  DC | CORREC SENSE!INT ALIGN AUTO  [12:06:44 PMJun 03, 2025
#Avg Type: RMS TRAC Frequency

PNO: Fast ~»— 1rig: FreeRun
IFGain:Low Atten: 30 dB

Auto Tune

10 dBidiv ~ Ref 20.00 dBm . ——
Log

Center Freq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz
i |

CF Step
7.000000 MHz
Auto Man

Freq Offset
0Hz

||
Scale Type

Lin

Span 70.00 MHz /|55
#/BW 1.0 MHz Sweep 2.000 ms (2001 pts)

Plot 7-39. Band Edge Plot (802.11g — Ch. 13)

FCC ID: IPH-04967 Approved by:
MEASUREMENT REPORT
IC: 1792A-04967 Technical Manager
Test Report S/N: Test Dates: EUT Type:
. . Page 42 of 68
1M2505300054-03.1PH 5/30-7/14/2025 Portable Digital Transceiver
© 2025 ELEMENT V11.3 5/14/2025

Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without
written permission from Element. If you have any questions about this or have an inquiry about obtaining additional rights to this report or assembly of contents thereof, please contact
ct.inffo@element.com.




element

s Keysight Spectrum Analyzer - Swept SA
RL RF [500 DC | CORREC SENSE:INT| ALIGN AUTO  [12:03:28 PMJun 03, 2025
#Avg Type: RMS

[E=EE= |

PNO: Fast ~»— 1rig: FreeRun
IFGain:Low Atten: 30 dB

Auto Tune

10 gBldlv Ref 20.00 dBm 40.15d ———

Center Freq
2.400000000 GHz

StartFreq
2.365000000 GHz

Stop Freq
2.435000000 GHz
i |

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
Y|
Scale Type

-40.0

Span 70.00 MHz 5] Lin
#VBW 1.0 MHz Sweep 2.000 ms (2001 pts)

Plot 7-40. Band Edge Plot (802.11n — Ch. 1)

' Keysight Spectrum Analyzer - Swept SA ==
Q  DC | CORREC SENSE!INT ALIGN AUTO  [12:03:51 PMJun 03, 2025
#Avg Type: RMS TRAC Frequency

PNO: Fast ~»— 1rig: FreeRun
IFGain:Low Atten: 30 dB

AMkr1 20.685 MHz Auto Tune
10 g8iciy_Ref 20.00 dBm 285 Iftz |

Center Freq
2.400000000 GHz

StartFreq
2.365000000 GHz

Stop Freq
2.435000000 GHz
i |

CF Step
7.000000 MHz
Auto Man

Freq Offset
0Hz

||
Scale Type

Lin

Span 70.00 MHz /|55
#/BW 1.0 MHz Sweep 2.000 ms (2001 pts)

Plot 7-41. Band Edge Plot (802.11n — Ch. 2)
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s Keysight Spectrum Analyzer - Swept SA
AL RF [ 500 DC | CORREC SENSE:INT| ALIGN AUTO  [12:04:14 PMJ
#Avg Type: RMS

[E=EE= |

PNO: Fast ~»— 1rig: FreeRun
IFGain:Low Atten: 30 dB

Auto Tune

10 gBldlv Ref 20.00 dBm 4416 d ———

Center Freq
2.400000000 GHz

StartFreq
2.365000000 GHz

Stop Freq
2.435000000 GHz
i |

CF Step
7.000000 MHz
Auto Man

Freq Offset
0Hz

s
Scale Type

Lin

Span 70.00 MHz /|55
#/BW 1.0 MHz Sweep 2.000 ms (2001 pts)

Plot 7-42. Band Edge Plot (802.11n — Ch. 3)

' Keysight Spectrum Analyzer - Swept SA ==
Q  DC | CORREC SENSE!INT ALIGN AUTO
#Avg Type: RMS Frequency

PNO: Fast ~»— 1rig: FreeRun
IFGain:Low Atten: 30 dB

Auto Tune

10 dBidiv ~ Ref 20.00 dBm . ——
Log

Center Freq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz
i |

CF Step
7.000000 MHz
Auto Man

Freq Offset
0Hz

||
Scale Type

Lin

Span 70.00 MHz /|55
#/BW 1.0 MHz Sweep 2.000 ms (2001 pts)

%STATUS
Plot 7-43. Band Edge Plot (802.11n — Ch. 10)
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s Keysight Spectrum Analyzer - Swept SA
RL RF [500 DC | CORREC SENSE:INT| ALIGN AUTO  [12:05:08 PMJun 03, 2025
#Avg Type: RMS

[E=EE= |

PNO: Fast ~»— 1rig: FreeRun
IFGain:Low Atten: 30 dB

Auto Tune

10 gBldlv Ref 20.00 dBm 42 1] ———

Center Freq
2483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz
i |

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
Y|
Scale Type

Span 70.00 MHz 5] Lin
#VBW 1.0 MHz Sweep 2.000 ms (2001 pts)

Plot 7-44. Band Edge Plot (802.11n — Ch. 11)

' Keysight Spectrum Analyzer - Swept SA ==
Q  DC | CORREC SENSE!INT ALIGN AUTO [ 12:05:46 PMJun 03, 2025
#Avg Type: RMS TRAC Frequency

PNO: Fast ~»— 1rig: FreeRun
IFGain:Low Atten: 30 dB

Auto Tune

10 dBidiv ~ Ref 20.00 dBm . ——
Log

Center Freq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz
i |

CF Step
7.000000 MHz
Auto Man

Freq Offset
0Hz

||
Scale Type

Lin

Span 70.00 MHz /|55
#/BW 1.0 MHz Sweep 2.000 ms (2001 pts)

Plot 7-45. Band Edge Plot (802.11n — Ch. 12)
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7.6 Conducted Spurious Emissions

Test Overview and Limit

All out of band emissions are measured with a spectrum analyzer connected to the antenna terminal of the EUT
while the EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All
data rates were investigated to determine the worst-case configuration. For the following out of band conducted
spurious emissions plots, the EUT was investigated in all available data rates for “b”, “g”, “n”, “ax”, “be” modes.
The worst-case spurious emissions for the 2.4GHz band were found while transmitting in “b” mode at 1 Mbps and
are shown in the plots below.

The limit for out-of-band spurious emissions at the band edge is 30dB below the fundamental emission
level, as determined from the in-band power measurement of the DTS channel performed in a 100kHz
bandwidth per the procedure in Section 11.11.3 of ANSI C63.10-2020.

Test Procedure Used

ANSI C63.10-2020 — Section 11.11.3
ANSI C63.10-2020 — Section 14.3.3

Test Settings

1. Start frequency was set to 30MHz and stop frequency was set to 25GHz (separated into two plots per

channel)
2. RBW = 1MHz
3. VBW =3MHz
4. Detector = Peak
5. Trace mode = max hold
6. Sweep time = auto couple
7. The trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

EUT

Figure 7-5. Test Instrument & Measurement Setup
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Test Notes
1. RBW was set to 1MHz rather than 100kHz in order to increase the measurement speed.

2. The display line shown in the following plots denotes the limit at 30dB below the fundamental emission
level measured in a 100kHz bandwidth. However, since the traces in the following plots are measured
with a 1MHz RBW, the display line may not necessarily appear to be 30dB below the level of the
fundamental in a 1MHz bandwidth.

3. For plots showing conducted spurious emissions near the limit, the frequencies were investigated with a
reduced RBW to ensure that no emissions were present.
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7.6.1 Conducted Spurious Emissions
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Plot 7-47. Conducted Spurious Plot (802.11b — Ch. 1)
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Plot 7-49. Conducted Spurious Plot (802.11b — Ch. 6)

' Keysight Spectrum Analyzer - Swept SA ==
Q  DC | CORREC SENSE!INT ALIGN AUTO
#Avg Type: RMS Frequency

PNO: Fast i, Trig: Free Run
IFGain:Low Atten: 10 dB

Auto Tune

10 dBidiv  Ref 0.00 dBm . ——
Log

Center Freq
17500000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
25.000000000 GHz

M CF Step

1.500000000 GHz
Auto Man

Freq Offset
0Hz

| i v e |
Scale Type

Lin

Stop 25.000 GHz |52
#/BW 3.0 MHz Sweep 26.00 ms (30001 pts

%STATUS
Plot 7-50. Conducted Spurious Plot (802.11b — Ch. 6)
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Plot 7-51. Conducted Spurious Plot (802.11b — Ch. 11)
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7.7 Radiated Emission Measurements

Test Overview and Limit

All out of band radiated spurious emissions are measured with a spectrum analyzer connected to a receive
antenna while the EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate
frequencies. All data rates and modes were investigated for radiated spurious emissions. Only the radiated
emissions of the configuration that produced the worst-case emissions are reported in this section.

All out of band emissions appearing in a restricted band as specified in FCC §15.205 of the Title 47 CFR
and Table 6 of RSS-Gen (8.10) must not exceed the limits shown FCC §15.209 and RSS-Gen (8.9).

Field Strength

Measured Distance

AL [uV/m] [Meters]
0.009 — 0.490 MHz 2400/F (kHz) 300
0.490 — 1.705 MHz 24000/F (kHz) 30
1.705 — 30.00 MHz 30 30
30.00 — 88.00 MHz 100 3
88.00 — 216.0 MHz 150 3
216.0 — 960.0 MHz 200 3
Above 960.0 MHz 500 3

Test Procedures Used

ANSI C63.10-2020 — Section 6.6.4.3

Test Settings — Above 1GHz

Table 7-7. Radiated Limits

Average Field Strength Measurements

N o a s~ e b=

Sweep time = auto

Trace (RMS) averaging was performed over at least 100 traces

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW = 1MHz
VBW = 3MHz
Detector = power average (RMS)

Number of measurement points = 1001 (Number of points must be > 2 x span/RBW)
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Peak Field Strength Measurements

N o a s~ wDdh =

Test Settings — Below 1GHz

Sweep time = auto couple
Trace mode = max hold

Trace was allowed to stabilize

Quasi-Peak Field Strength Measurements

o g s~ w N =

Test Setup

Sweep time = auto couple
Trace mode = max hold

Trace was allowed to stabilize

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW = 1MHz
VBW = 3MHz

Detector = peak

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW = 120kHz (for emissions from 30MHz — 1GHz)
Detector = quasi-peak

The EUT and measurement equipment were set up as shown in the diagram below.

S EUT

furntable

3m

artenna mast

Figure 7-6. Radiated Test Setup < 30MHz
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Imto 4m
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Figure 7-7. Radiated Test Setup < 1GHz
bore sight
antenna mast
Tmto 4m
./ EUT
turntable 1

1.5m & styrofoam block

L T

| 3m |

Figure 7-8. Radiated Test Setup > 1GHz

Test Notes

1. The optional test procedures for antenna port conducted measurements of unwanted emissions per the

guidance of ANSI C63.10-2020 Section 11.3 were not used to evaluate this device for compliance to

radiated limits. All radiated spurious emissions levels were measured in a radiated test setup.
2. All emissions lying in restricted bands specified in §15.205 and Section 8.10 of RSS-Gen are below the

limits shown in §15.209.
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3.

10.
11.

12.

The antenna is manipulated through typical positions, polarity and length during the tests. The EUT is
manipulated through three orthogonal planes.

This unit was tested with its standard battery.

The spectrum is measured from 9kHz to the 10th harmonic of the fundamental frequency of the
transmitter using CISPR quasi peak detector below 1GHz. Above 1 GHz, average and peak
measurements were taken using linearly polarized horn antennas. The worst-case emissions are reported
however emissions whose levels were not within 20dB of the respective limits were not reported.
Emissions below 18 GHz were measured at a 3 meter test distance while emissions above 18GHz were
measured at a 1 meter test distance with the application of a distance correction factor.

The wide spectrum spurious emissions plots shown on the following pages are used only for the purpose
of emission identification. Any emissions found to be within 20dB of the limit are fully investigated and the
results are shown in this section.

The "-" shown in the following RSE tables are used to denote a noise floor measurement.

Emissions are investigated while operating on the center channel of the mode, band, and modulation that
produced the worst-case results during the transmitter spurious emissions testing.

No spurious emissions were detected within 20dB of the limit below 30MHz.

The results recorded using the broadband antenna are known to correlate with the results obtained by
using a tuned dipole with an acceptable degree of accuracy. The VSWR for the measurement antenna
was found to be less than 2:1.

The wide spectrum spurious emissions plots shown on the following pages are used only for the purpose
of emission identification. There were no emissions detected in the 30MHz — 1GHz frequency range, as

shown in the subsequent plots.

Sample Calculations

Determining Spurious Emissions Levels

o Field Strength Level (gsuvim) = Analyzer Level (gsm) + 107 + AFCL (4B m]
o AFCL @8 m} = Antenna Factor (g8 mj + Cable Loss (4]

o Margin g = Field Strength Level (gsuvim — Limit [gsuvim]

Radiated Band Edge Measurement Offset

o The amplitude offset shown in the radiated restricted band edge plots in Section 7.7 was calculated
using the formula:

Offset (dB) = (Antenna Factor + Cable Loss + Attenuator) — Preamplifier Gain
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7.7.1 Radiated Spurious Emission Measurements

Trace: MaxHold RBW: 100 kHz
Detector: Peak VBW: 300 kHz
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Plot 7-53. Radiated Spurious Plot below 1GHz
Worst Case Mode: 802.11b
Worst Case Transfer Rate: 1 Mbps
Distance of Measurements: 3 Meters
Operating Frequency: 2437MHz
Channel: 6
Frequency Ant. Ant?nna Tur.ntable Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth | Level [dB/m] Strength [dBuV/im]| [dB]
[H/V] [cm] [degree] | [dBm] [dBuV/m] H
761.72 |Quasi-Peak| H - - -97.57 29.47 38.90 46.02 -7.13
881.81 |Quasi-Peak| H - - -98.05 31.04 39.99 46.02 -6.03

Table 7-8. Radiated Measurements below 1GHz
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Plot 7-54. Radiated Spurious Plot above 1GHz (802.11b — Ch. 1)
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Plot 7-55. Radiated Spurious Plot above 1GHz (802.11b — Ch. 6)
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Plot 7-56. Radiated Spurious Plot above 1GHz (802.11b — Ch. 11)

FCC ID: IPH-04967
IC: 1792A-04967

MEASUREMENT REPORT

Approved by:
Technical Manager

Test Report S/N:
1M2505300054-03.1PH

Test Dates:
5/30-7/14/2025

EUT Type:
Portable Digital Transceiver

Page 57 of 68

© 2025 ELEMENT

V11.3 5/14/2025

Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without
written permission from Element. If you have any questions about this or have an inquiry about obtaining additional rights to this report or assembly of contents thereof, please contact

ct.inffo@element.com.




@ clement

Trace: MaxHold
Detector: Peak

Horizontal

RBW: 1 MHz
VBW: 3 MHz
SWT: 14.7ms

[} ~
o o
L L

Field Strength (dBuV/m)
wm
o

40 A

30

b dudh bk ok

Lot Lol bl
IR AT R R

o e N

b, il ki il e il b
T '

ki dtpliis itk
L il e

18000 18944

19889

Plot 7-57. Radiated Spurious Plot above 18GHz
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Worst Case Mode: 802.11b

Worst Case Transfer Rate: 1 Mbps

Distance of Measurements: 3 Meters

Operating Frequency: 2412MHz

Channel: 1

Frequency Ant. Ant(_enna Tur!-ltable Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth | Level [dB/m] Strength [dBuV/m] [dB]
[HIV] [em] [degree] | [dBm] [dBpV/m]
3216.00 Avg % 13 141 -58.03 0.79 49.76 53.98 -4.22
3216.00 Peak % 13 141 -54.89 0.79 52.90 73.98 | -21.08
4824.00 Awg v 217 20 -68.51 2.33 40.82 53.98 | -13.16
4824.00 Peak v 217 20 -60.36 2.33 48.97 73.98 | -25.01
7236.00 Aw % - - -75.21 8.23 40.02 53.98 | -13.96
7236.00 Peak v - - 63.78 8.23 51.45 73.98 | -22.53
12060.00 | Awg v - - -76.91 13.52 | 43.61 53.98 | -10.37
12060.00 | Peak v - - 6557 | 13.52 54,95 73.98 | -19.03
Table 7-9. Radiated Measurements

Worst Case Mode: 802.11b

Worst Case Transfer Rate: 1 Mbps

Distance of Measurements: 3 Meters

Operating Frequency: 2437MHz

Channel: 6

Frequency Ant. Ant?nna Tur.ntable Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth | Level [dB/m] Strength [dBuV/m] [dB]
[H/V] [em] [degree] | [dBm] [dBpV/m]
3249.33 Awg v 120 153 -60.26 0.48 47.22 53.98 -6.76
3249.33 Peak v 120 153 -56.08 0.48 51.40 73.98 | -22.58
4874.00 Awg v 193 17 67.46 2.97 42,51 53.98 | -11.47
4874.00 Peak v 193 17 -60.24 2.97 49.73 73.98 | -24.25
7311.00 Avg v - - 74.46 8.45 40.99 53.98 | -12.98
7311.00 Peak v - - 63.55 8.45 51.90 73.98 | -22.07
12185.00 | Awg v - - 77.09 | 13.71 43.62 53.98 | -10.36
12185.00 | Peak % - - 65.07 | 13.71 55.64 73.98 | -18.34
Table 7-10. Radiated Measurements
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Worst Case Mode: 802.11b
Worst Case Transfer Rate: 1 Mbps
Distance of Measurements: 3 Meters
Operating Frequency: 2462MHz
Channel: 11
Eraaneiey Ant. Antt.anna Turptable Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth | Level [dB/m] Strength [dBuV/m] [dB]
[HIV] [em] [degree] | [dBm] [dBuV/m]
3282.67 Awg v 118 153 -63.14 0.79 44.65 53.98 9.33
3282.67 Peak % 118 153 -57.65 0.79 50.14 73.98 | -23.84
4924.00 Ay v 172 6 -68.05 2.72 41.67 53.98 | -12.31
4924.00 Peak % 172 6 -60.57 2.72 49.15 73.98 | -24.83
7386.00 Ay % - - -74.88 8.38 40.50 53.98 | -13.48
7386.00 Peak % - - -63.26 8.38 52.12 73.98 | -21.86
12310.00 Ay % - - 77.98 | 14.16 43.18 53.98 | -10.80
12310.00 | Peak % - - 66.60 | 14.16 54,56 73.98 | -19.42
Table 7-11. Radiated Measurements
FCC ID: IPH-04967 MEASUREMENT REPORT Approved by:
IC: 1792A-04967 Technical Manager
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7.7.2 Radiated Restricted Band Edge Measurements

The radiated restricted band edge measurements are measured with an EMI test receiver connected to the
receive antenna while the EUT is transmitting.

Worst Case Mode:

802.11n

Worst Case Transfer Rate: MCSO0

Distance of Measu

Operating Frequency:

Channel:

Trace: Average RBW: 100 kHz Channel Power
Detector: RMS VBW: 300 kH
PASS petecter Z  52.37 dBuV/m

rements:

3 Meters

2412MHz

1

et: 5.4dB _SWT: 2.5 ms

PASS

Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz

2389.04 MHz
67.99 dBuV/m

Off:
1201
£
;
= 100
=
£
S 80+
g
I
2 60
&
40,1\""'«'*\-\—\,(4\""‘"\%

et Bl o

M eeaill

1404

120 A

1001

0
=]
'

Field Strength (dBpV/m)

[=1]
o
L

2388.52388.72388.9

Plot 7-58. Radiated Restricted Lower Band Edge
Measurement (Average)

Worst Case Mode:

2389.22389.42389.62389.8
Frequency (MHz)

802.11g

2390.12390.32390.5

Worst Case Transfer Rate: 6Mbps

Distance of Measu

Operating Frequency:

Channel:

Trace: Average RBW: 1 MHz
PASS petector: RMS  Vaw: 3 M2
Offset: 13.2 dB__SWT: 1.01 ms

rements:

3 Meters

2417MHz

2

PAS

Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Offset: 13.2dBSWT: 1.01 ms

2310.02323.3 2336.7 2350.0 2363.3 2376.7 2390.0 2403.3 2416.7 2430.0

Plot 7-59. Radiated Restricted Lower Band Edge
Measurement (Peak)

2389.44 MHz
63.63 dBuV/m

1204

100 A

80 1

60 1

Field Strength (dBpv/m)

40 4

2389.68 MHz
51.75 dBuV/m
1404
E
>
%120-
£ 1001
g
g 80
- 60 4

2310.02323.3 2336.7 2350.0 2363.3 2376.7 2390.0 2403.3 2416.7 2430.0

Plot 7-60. Radiated Restricted Lower Band Edge
Measurement (Average)

Frequency (MHz)

2310.02323.3 2336.7 2350.02363.3 2376.7 2390.0 2403.3 2416.7 2430.0

Plot 7-61. Radiated Restricted Lower Band Edge
Measurement (Peak)
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Trace: MaxHold RBW: 1 MHz 2388.72 MHz
Detector: Peak VBW: 3 MHz 1
Offset: 13.2 dB_SWT: 1.01ms __ 63.95 dBuV/m

Worst Case Mode: 802.11g
Worst Case Transfer Rate: 6Mbps
Distance of Measurements: 3 Meters
Operating Frequency: 2422MHz
Channel: 3
Trace: Average RBW: 1 MHz 2389.92 MHz
PASS peetoriit’ v sz £8%5 B 10im PASS
E 1201 140 1
E E
2 100 1 % 120 1
5 801 £ 1001
@ g
3 807 @ g0
= k]
40 A = 604
2310.0 232‘3.3 233;6.7 2350.0 236IB.3 237;6.7 239IO.0 24OI3.3 24]:6.7 2430.0
Frequency (MHz)

2310.02323.3 2336.7 2350.0 2363.3 2376.7 2390.0 2403.3 2416.7 2430.0

Plot 7-62. Radiated Restricted Lower Band Edge

Measurement (Average)

Worst Case Mode:

Worst Case Transfer Rate:
Distance of Measurements:
Operating Frequency:
Channel:

Trace: A\{era e RBWE 1 MHz 2388.84 MHz
PASS gea, W%, Wi 0. 5943 dbuvim PASS

802.11g

6Mbps

3 Meters

2427MHz

4

Frequency (MHz)

Plot 7-63. Radiated Restricted Lower Band Edge

Measurement (Peak)

Trace: MaxHold RBW: 1 MHz 2389.8 MHz
Detector: Peak VBW: 3 MHz -
Offset: 13.2 dB_SWT: 1.01ms __ 060.76 dBuV/m

1201 ___1407
E £
s 3
2 100 F120
= =
=] < 1004
g 801 g
2 @
- = 80
@ 601 o
i i

60 -

40

A

oy ™ Ty

2310.02323.3 2336.7 2350.0 2363.3 2376.7 2390.0 2403.3 2416.7 2430.0

Frequency (MHz)

Plot 7-64. Radiated Restricted Lower Band Edge

Measurement (Average)

2310.02323.3 2336.7 2350.0 2363.3 2376.7 2390.0 2403.3 2416.7 2430.0

Frequency (MHz)

Plot 7-65. Radiated Restricted Lower Band Edge

Measurement (Peak)
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Worst Case Mode:

802.11g

Worst Case Transfer Rate: 6Mbps

Distance of Measurements:

Operating Frequen
Channel:

Trace: Average RBW: 100 kHz Channel Power
Detector: RMS  VBW: 300 kHz
PASS et: 13.4 dB_SWT: 1.01 ms 52.25 dBpV/m

3 Meters

cy: 2457TMHz

10

Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Offset: 13.4dB_SWT: 1.01 ms

PASS

2483.95 MHz
65.88 dBuV/m

Off
1201
E
>
@ 100 4
=2
=
s
2 80+
£
w
o
3 601
i
b ]
40 A

140 4

120 A

100+

Field Strength (dBpV/m)
o
o

e ] 60

2483.02483.22483.4

Plot 7-66. Radiated Restricted Upper Band Edge

2483.72483.92484.12484.3
Frequency (MHz)

2484.62484.82485.0

Measurement (Average)

Worst Case Mode:

802.11

n

Worst Case Transfer Rate: MCSO0

Distance of Measu
Operating Frequen
Channel:

Trace: Average RBW: 100 kHz Channel Power
Detector: RMS  VBW: 300 kHz
PASS et: 5.6 dB__ SWT. 2.5 ms 52.10 dBpV/m

rements: 3 Mete

rs

cy: 2462M

Hz

11

Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz

PASS

2450.0 2455.6 2461.1 2466.7 2472.2 2477.8 2483.3 2488.9 2494.4 2500.0

Plot 7-67. Radiated Restricted Upper Band Edge
Measurement (Peak)

2484.86 MHz
67.67 dBuVv/m

Off:
120+
E
3
2 1001
=
£
2 80
L
o
T 601
&
W
40 4

e e AN g AN AA Ay et

140 A

1204

100 4

=]
=]
'

Field Strength (dBpV/m)

[t et | 60 1

2483.02483.22483.4

Plot 7-68. Radiated Restricted Upper Band Edge

2483.72483.92484.12484.3
Frequency (MHz)

2484.62484.82485.0

Measurement (Average)

2450.0 2455.6 2461.1 2466.7 2472.2 2477.8 2483.3 2488.9 2494.4 2500.0

Plot 7-69. Radiated Restricted Upper Band Edge
Measurement (Peak)
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Worst Case Mode:

802.11n

Worst Case Transfer Rate: MCSO0

Distance of Measurements:

Operating Frequen
Channel:

PASS Trace: Average RBW: 100 kHz Channel Power

3 Meters

cy: 2467MHz

12

Detector: RMS  VBW: 300 kHz

Off:

et: 3.1dB__ SWT. 2.5 ms 52.12 dBpV/m

Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz

PASS

2487.74 MHz
63.91 dBuV/m

120 1

100 4

80 1

60 -

Field Strength (dBpv/m)

40 4

R T, ¥ T U PP A

e SRRV

1404

120 A

100 4

=]
o
'

Field Strength (dBpV/m)

=]
=]
s

2483.02483.22483.4

Plot 7-70. Radiated Restricted Upper Band Edge

2483.72483.92484.12484.3  2484.62484.82485.0

Frequency (MHz)

Measurement (Average)

Worst Case Mode:
Worst Case Transf

Distance of Measurements:

Operating Frequen
Channel:

802.11g
er Rate: 6Mbps

3 Meters
cy: 2472MHz

13

2450.0 2455.6 2461.1 2466.7 2472.2 2477.8 2483.3 2488.9 2494.4 2500.0

Plot 7-71. Radiated Restricted Upper Band Edge
Measurement (Peak)

Trace: Average RBW: 100 kHz Channel Power Trace: MaxHold RBW: 1 MHz 2485.3 MHz
Detector: RMS  VBW: 300 kHz Detector: Peak VBW: 3 MHz )
PASS Offset: 3.1 dB__SWT: 2.5 ms 51.90 dBuV/m PAS Offset: 13.4dB SWT:1.01ms 66 dBuV/m
__ 1204 140
£ £
% 100 4 EL 1204
2 =2
= =
S go- ) 100 A
g L
I &
| 80
3 3
iC i
_W’MWW'WMW 60 1
40

2483.02483.22483.4

Plot 7-72. Radiated Restricted Upper Band Edge

2483.72483.92484.12484.3
Frequency (MHz)

2484.62484.82485.0

Measurement (Average)

2450.0 2455.6 2461.1 2466.7 2472.2 2477.8 2483.3 2488.9 2494.4 2500.0

Plot 7-73. Radiated Restricted Upper Band Edge
Measurement (Peak)
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7.8 Line-Conducted Test Data

Test Overview and Limit

All AC line conducted spurious emissions are measured with a receiver connected to a grounded LISN while the
EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All data rates
and modes were investigated for conducted spurious emissions. Only the conducted emissions of the
configuration that produced the worst case emissions are reported in this section.

All conducted emissions must not exceed the limits shown in the table below per §15.207 and RSS-Gen

(8.8).

Frequency of emission

Conducted Limit (dBuV)

(MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*

05-5 56 46

5-30 60 50

Table 7-12. Conducted Limits

*Decreases with the logarithm of the frequency.

Test Procedures Used

ANSI C63.10-2020, Section 6.2

Test Settings

Quasi-Peak Field Strength Measurements

o g bk 0w N =

Sweep time = auto couple

Trace mode = max hold

Trace was allowed to stabilize

Average Field Strength Measurements

I T o

Trace mode = max hold

Trace was allowed to stabilize

Analyzer center frequency was set to the frequency of the spurious emission of interest
RBW = 9kHz (for emissions from 150kHz — 30MHz)

Detector = quasi-peak

Analyzer center frequency was set to the frequency of the spurious emission of interest
RBW = 9kHz (for emissions from 150kHz — 30MHz)
Detector = RMS

Sweep time = auto couple
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Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

tranal
adapter

Tm=15m 10cem
nonconducting platform

1m
extender cable

Crm

LISH

reference ground plane

Figure 7-9. Test Instrument & Measurement Setup

Test Notes

N o o bk~ Db

All modes of operation were investigated and the worst-case emissions are reported using mid channel.
The emissions found were not affected by the choice of channel used during testing.

The limit for an intentional radiator from 150kHz to 30MHz are specified in Part 15.207 and RSS-Gen(8.8).
Corr. (dB) = Cable loss (dB) + LISN insertion factor (dB)

QP/AV Level (dBuV) = QP/AV Analyzer/Receiver Level (dBuV) + Corr. (dB)

Margin (dB) = QP/AV Limit (dBuV) - QP/AV Level (dBuV)

Traces shown in plot are made using a peak detector.

Deviations to the Specifications: None.
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' Keysight EMI Receiver - Frequency Scan = ER
RL RF PRESEL DC_ | CORREC [ SENSE:INT] [ minauTo | 07:50:27 AM Jun 06, 2025
FREQUENCY SCAN Scan
CISPR NFE Discrete () 515
Scan-Search-Meas Atten: 10 dB Free Run

Stop 30 MHZ
VBW 90 kHz Dwell Time 96.07 s (# 4 kHz)

SIG TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLLTA AVG LL2A OFF COMPOSITEAMPCOR

1 [m[1 [150.00 kHz [39.371dBuV_ [34.161dBwV |-  |.26.629dB [-21.839dB |-  [9.809dB
2 [m[1 [329.99kHz [37.011dBuV [31.643dBuV |-  [-22.441dB [-17909dB |-  [9.607dB

(3 |W[1 [399.71kHz [36467dBuV [30.753dBwv [  [-22.392dB [17.106dB [-—  [9.548dB |

4 |W[1 [753.96kHz [32.602dBuV [27.676dBuv [  [-23.498dB [-18324dB [~  [95671dB |
W1 |6.3096 MHz [20.810dBuV [26631dBwV |-  [-30.190dB [-24469dB [—  [10.093dB |

6 [W[1 [9.8094MHz [28.658 dBuV [24.432dBuV [--  [-31.342dB [25568dB [-  [9.911dB M

>

<
MSG sTaTUS 1t DC Coupled

Plot 7-74. Line Conducted Plot with 802.11b (L1)

— Keysight EMI Receiver - Frequency Scan EE =
RL RF PRESEL | 50 @A\DC | CORREC [ SENSE:INT] [ aenvauto | 07:51:33 AM Jun 06, 2025
FREQUENCY SCAN Scan
CISPR NFE Discrete G0 518
Scan-Search Meas Atten: 10 dB Free Run

10 dBidiv Ref 96.99 dBpV

VBW 90 kHz

SIG TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AVG LL2A OFF COWMPOSITEAMPCOR  ~

1 [m[1 [158.00 kHz [38.390dBuV [34307dByV |-  |27178dB |-21262dB |-  |9.808dB
|2 |m[1 [55397 kHz [33164dBuvV  |28344dByV |-  |-22836dB |-17656dB |—  |9.537dB

3 |W|1 |62377kHz |32666dBUV  |27.951dBWV |-  |-23444dB |18049dB [— |
4 |W|1 |B00.53kHz |32.083dBuV |27504dBuV |-  |-23017dB |18496dB [— |
|1 | 30.533dBUV _ [26401dBWV |-—  |25467dB |19599dB [— |
- |274200B [22285dB [— |

MSG STATUS 1t DC Coupled

Plot 7-75. Line Conducted Plot with 802.11b (N)

10.449 dB .

5 _|W[1 [1.2419 MHz |
W1 [3.4578 MHz [28.580 dBuV 23715 dBWV |

<
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CONCLUSION

The data collected relate only the item(s) tested and show that the Garmin Portable Digital Transceiver
FCC ID: IPH-04967 is in compliance with Part 15 Subpart C (15.247) of the FCC Rules and with RSS-247 of the

ISED Canada rules.
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1. DUT Specifics

1.1. Device under Test

The device under test is a portable digital transceiver, incorporating the technologies listed in Table 1-1 below.
The manufacturer has confirmed that the device is within operational tolerances expected for production
units and has the same physical, mechanical, and thermal characteristics expected for production units. The
serial number of the device used for each test is indicated alongside the results.

1.2. Maximum SAR per Mode

Table 1-1 Supported Technologies

Band/Mode Frequency (MHz)

2.4 GHz WIFI 2412 - 2472 MHz

2.4 GHz Bluetooth LE 2402 - 2480 MHz
2.4 GHz ANT/ANT+ 2402 - 2480 MHz

1.3. Maximum Time-Averaged Power From Manufacturer

The manufacturer has confirmed that this device follows the below target output power specifications and
tolerances. SAR values were scaled to the maximum allowed power (including tolerance) to determine
compliance per KDB Publication 447498 D04v01.

Table 1-2 2.4 GHz WIFI Target RF Output Power

2.4 GHz WIFI Target Power [dBm]
Channel Mode 802.11b (CDD + STBC) | 802.11¢g (CDD + STBC) stzT;énS(gl\Ef)l?
Power Level Bandwidth
[MHZz] Channel [I:\;quZ] Antenna 2.4 GHz Antenna 2.4 GHz Antenna 2.4 GHz
1 2412 16.5 13.0 13.0
2 2417 16.5 15.0 13.5
3 2422 16.5 16.0 14.0
4 2427 16.5 16.5 14.0
5 2432 16.5 16.5 14.0
| oy o L2t o -
20(802.11g/n)
8 2447 16.5 16.5 14.0
9 2452 16.5 16.5 14.0
10 2457 16.5 16.5 14.0
11 2462 16.5 14.5 13.0
12 2467 12.5 11.0 11.0
13 2472 11.0 9.5 9.5
Tolerance: +/-2dB
FCC ID: IPH-04967 IC: 1792A-04967 SAR-001: SAR Test Report RevA
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Table 1-3 2.4 GHz Bluetooth LE Target RF Output Power

2.4 GHz Bluetooth LE Target Power [dBm]

Power Level Mode Data Rate Channel Fr?ﬂl:_'ezqcy Antenna 2.4 GHz
37 2402 -1.0
0 2404 2.5
1Mbps 17 2440 2.5
Max BLE 36 2478 -1.0
39 2480 -1.0
0 2404 2.5
2Mbps 17 2440 2.5
36 2478 -1.0
Tolerance: +/-2dB
Table 1-4 2.4 GHz ANT/ANT+ Target RF Output Power
2.4 GHz ANT/ANT+ Target Power [dBm]
F
Power Level Mode I Antenna 2.4 GHz
[MHZ]

2402 -1.0

2404 2.5

Max ANT/ANT+ 2440 2.5

2478 2.5

2480 -1.0

Tolerance: +/-2dB
1.4. Surfaces Required for Testing
Antenna Back Front Top Bottom Right Left
Antenna 2.4 GHz Yes Yes Yes Yes Yes Yes

1.5. Test Guidance Applied

IEEE 1528-2013 (FCC)
IEC/IEEE 62209-1528:2020 (ISED)
RSS-102 Issue 6 (ISED)
RSS-102.SAR.MEAS (ISED)

Health Canada Safety Code 6 (ISED)
FCC KDB Publication 248227 D01v02r02 (SAR Considerations for 802.11 Devices) (FCC/ISED)

FCC KDB Publication 447498 D04v01 (General SAR Guidance) (FCC/ISED)

FCC KDB Publication 865664 D01v01r04, D02v01r02 (SAR Measurements up to 6 GHz) (FCC)

FCC ID: IPH-04967

Test Report S/N: 2025.020.01 Rev1
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2. Bluetooth LE and ANT/ANT+ SAR Test Exemption Assessment

2.1. FCC SAR Test Exemption

Per FCC KDB 447498 D01 v06 Section 4.3.1, For 100 MHz to 6 GHz “1-g and 10-g SAR evaluation for general
population exposure conditions, by measurement or numerical simulation, is not required when... test
separation distances £ 50 mm, the 1-g and 10-g SAR test exclusion “numeric thresholds”:

MaxPower “Vferz < 3.0 (for 1-g SAR)

Dlstance
MaxPower
< -
Y “Vfeuz < 7.5 (for 10-g SAR)
Where:  feu, = RF Channel frequency in GHz
MaxPower = Power of channel, including tune-up tolerance, rounded to the nearest mW before calculation
Distance = Min. Test Separation Distance in mm, rounded to the nearest mm before calculation

Per FCC KDB 447498 D01 v06 Section 4.3.1, “Power and distance are rounded to the nearest mW and mm
before calculation.” The result is rounded to one decimal place for comparison.

For Bluetooth LE, 2.5 dBm + 2 dB =4.5 dBm =3 mW
For ANT/ANT+, 2.5dBm + 2 dB =4.5dBm =3 mW

For distances < 5mm, per FCC policy the value of 5 shall be used for the distance component of the equation.

Ma.xPower_m - %\/m
0

Distance
.94

094 < 3.0 (for 1-g SAR)
094 < 75 (for 10-g SAR)

1-g and 10-g Bluetooth LE and ANT/ANT+ SAR is Exempt per FCC KDB 447498 D01 vO06.

2.2. |ISED SAR Test Exemption

Per RSS-102 Section 6.3, SAR evaluation for general population exposure conditions, by measurement or
numerical simulation, is not required when... test separation distances < 20 cm, the 1-g SAR test exclusion
“numeric thresholds”:

< 5mm
Frequency (MHz)
(mWw)
2450 3
FCC ID: IPH-04967 IC: 1792A-04967 SAR-001: SAR Test Report RevA
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Note: For 10-g SAR, the exemption limits above are multiplied by a factor of 2.5

For Bluetooth LE, 2.5 dBm + 2 dB =4.5dBm =3 mW

For ANT/ANT+, 2.5dBm + 2 dB =4.5 dBm =3 mW

3.0
3.0

<

<

3.0 (for 1-g SAR)
7.5 (for 10-g SAR)

1-g and 10-g Bluetooth LE and ANT/ANT+ SAR is Exempt per RSS-102.

3. DUT Conducted Powers

3.1. WIFI Conducted Powers

Table 3-1

2.4 GHz WIFI Conducted Power [dBm]

Mode 802.11b 802.11g 802.11n
Power Level Channel Bandwidth [MHz] =
Ch. [Mleilqz.] Antenna 2.4 GHz Antenna 2.4 GHz Antenna 2.4 GHz
1 2412 17.32 12.82 12.78
Max 22(802.11b)/ 20 (802.11g/n) | 6 2437 17.60 17.44 13.84
11 | 2462 17.44 15.43 12.39
Cables + RF Connectors
Power Meter DUT

Figure 3-1 Power Measurement Setup

FCC ID: IPH-04967

IC: 1792A-04967
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4. DUT

41. W

SAR Test Results

IFI SAR Data

Table 4-1

Exposure Condition

power | Maximum | Measured | pata Rate | Maximum | Measured | Separation Measured | Reported | Measured | Reported
Band/Mode Antenna DUT SN Duty Cycle|Duty Cycle| 0" Y | Channel Modulation/Configuration Allowed | Conducted | Distance | Position 1gSAR | 1gSAR | 10gSAR | 10gSAR

Pt (e8] T | | MM (M8PS) | ovver [dgm | Power [dam]|  (mm] wiel | Wie | Wie | Wik

Test Plot

Body/Extremity

2.4 GHz WIFI Antenna2.4GHz | 02863 | -0.03 | 100.0% | 100.0% 2437 IEEE 802.11b - 22 MHz 185 17.60 Back 0.171 0.210 0.095 0.117

Body/Extremity

2.4 GHz WIFI Antenna 2.4 GHz 02863 0.03 100.0% 100.0% 2437 IEEE 802.11b - 22 MHz 18.5 17.60 Front 0.250 0.308 0.128 0.157

Body/Extremity

2.4 GHz WIFI Antenna 2.4GHz | 02863 | 0.06 100.0% | 100.0% 2437 IEEE 802.11b - 22 MHz 18.5 17.60 Top 0.067 0.082 0.034 0.042

Body/Extremity

2.4 GHz WIFI Antenna 2.4 GHz 02863 -0.05 100.0% 100.0% 2437 |EEE 802.11b - 22 MHz

Body/Extremity

2.4 GHz WIFI Antenna 2.4 GHz 02863 | 0.13 100.0% | 100.0% 2437 IEEE 802.11b - 22 MHz 18.5 17.60 Right 0.047 0.058 0.024 0.030

Body/Extremity

2.4 GHz WIFI Antenna 2.4GHz | 02863 | -0.02 | 100.0% | 100.0% 2412 IEEE 802.11b - 22 MHz 185 17.32 Left 0.381 0.500 0.143 0.188

Body/Extremity

alr|o|o|o|o|o

2.4 GHz WIFI Antenna 2.4 GHz 02863 -0.02 100.0% 100.0% 2437 IEEE 802.11b - 22 MHz 18.5 17.60 Left 0.402 0.495 0.150 0.185

Body/Extremity

[ [ P [ P 1R (U PO

[
0
0
185 17.60 0 Bottom 0.089 0.109 0.043 0.053
0
0
0
0

2.4 GHz WIFI Antenna2.4GHz | 02863 | -0.04 | 100.0% | 100.0% 2462

=3

IEEE 802.11b - 22 MHz 18.5 17.44 Left 0.463 0.591 0.170 0.217

4.2. General SAR Testing Notes:

1. The test data reported are the worst-case SAR values according to test procedures specified
in IEEE 1528-2013 and FCC KDB Publication 447498 D04v01 for FCC.

2. The test data reported are the worst-case SAR values according to test procedures specified
in IEC/IEEE 62209-1528 and RSS-102.SAR for ISED.

3. Per IEC/IEEE 62209-1528, SAR testing was performed using probes calibrated for the
modulation specific signal.

4. SAR evaluations were made in accordance with the latest version of RSS-102 Issue 6 and
RSS-102.SAR.MEAS, then IEC/IEEE 62209-1528. FCC KDB Publications listed in RSS-102 can
be used as supplementary procedures due to limitation of technology specific testing
protocols in the international standards.

5. Liquid tissue depth was at least 15.0 cm for all frequencies.

6. SAR results were scaled to the maximum allowed power to demonstrate compliance per
FCC KDB Publication 447498 D04vO01.

7. Batteries are fully charged at the beginning of the SAR measurements.

8. Per IEC/IEEE 62209-1528, the worst case configuration was additionally evaluated for all
channels.

9. Since back/front/top/left surfaces of the device are intended for use on user’s hand, extremity SAR
is evaluated for these surfaces.

10. Since back/front/top/left surfaces of the device are in close proximity to the user’s body,
body SAR is also measured with these surfaces positioned against a flat phantom,
representative of the operating conditions expected by users.

11. This device has no simultaneous transmission capabilities.

4.3. WLAN Notes:

1. Justification for test configurations for WLAN per KDB Publication 248227 D01v02r02 for 2.4
GHz WIFI operations, the initial test configuration was selected according to the 802.11
transmission modes with the highest maximum allowed powers. SAR for other 802.11 modes
was not required due to the maximum allowed powers and the highest reported SAR.

2. Per KDB Publication 248227 D01v02r02, channels 12 and 13 are not required for SAR testing
when their maximum output power is not higher than channel 1, 6 and 11.

FCC ID: IPH-04967 IC: 1792A-04967 SAR-001: SAR Test Report RevA
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3. When the maximum reported 1g averaged SAR is < 0.8 W/kg (2.0 W/kg for 10g evaluations), SAR
testing on additional channels was not required. Otherwise, SAR for the next highest output
power channel was required until the reported SAR result was < 1.20 W/kg for 1g evaluations (3
W/kg for 10g evaluations) or all test channels were measured.

4. The device was configured to transmit continuously at the required data rate, channel
bandwidth and signal modulation, using the highest transmission duty factor supported by
the test mode tools. The reported SAR was scaled to the 100% transmission duty factor to
determine compliance. Procedures used to measure the duty factor are identical to that in
the associated Part 15 test reports.

5. DUT SAR Measurement Variability Requirement

Per FCC KDB Publication 865664 D01v01r04, SAR measurement variability was not required since the
measured SAR results for a frequency band were less than 0.8 W/kg for 1g SAR and 2.0 W/kg for 10g SAR.

6. General Introduction

Title 47 of the Code of Federal Regulations (CFR) pertains to United States Federal regulation for
Telecommunications. The Federal Communications Commission (FCC) is the agency responsible for
implementing and enforcing these regulations. The rules define a radiofrequency device as any device
which in its operation is capable of emitting radiofrequency energy by radiation, conduction, or other
means.

47CFR §2.1093(b) states, “A portable device is defined as a transmitting device designed to be used in
other than fixed locations and to generally be used in such a way that the RF source's radiating structure(s)
is/are within 20 centimeters of the body of the user.”

Also, 47CFR §2.1093(d)(6) states, that General population/uncontrolled exposure limits defined in §1.1310

“apply to portable devices intended for use by consumers or persons who are exposed as a consequence of
their employment and may not be fully aware of the potential for exposure or cannot exercise control over
their exposure.”

47CFR §2.1093(d)(2) states that evaluation of compliance within FCC’s SAR limits can be demonstrated by
laboratory measurements. This test report serves this purpose.

FCC ID: IPH-04967 IC: 1792A-04967 SAR-001: SAR Test Report RevA
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7. Background on Radiofrequency (RF) Exposure Limits

7.1. Controlled Environment

Controlled environments are defined as locations where the RF field intensities have been adequately
characterized by means of measurement or calculation and exposure is incurred by persons who are: aware
of the potential for RF field exposure, cognizant of the intensity of the RF fields in their environment, aware
of the potential health risks associated with RF field exposure and able to control their risk using mitigation
strategies. In general, occupational/controlled exposure limits are applicable to situations in which persons
are exposed as a consequence of their employment, who have been made fully aware of the potential for
exposure and can exercise control over their exposure. This exposure category is also applicable when the
exposure is of a transient nature due to incidental passage through a location where the exposure levels
may be higher than the general population/uncontrolled limits, but the exposed person is fully aware of the
potential for exposure and can exercise control over his or her exposure by leaving the area or by some
other appropriate means.

7.2. Uncontrolled Environment

Uncontrolled environments are defined as locations where either insufficient assessment of RF fields have
been conducted or where persons who are allowed access to these areas have not received proper RF field
awareness/safety training and have no means to assess or, if required, to mitigate their exposure to RF
fields. The general population/uncontrolled exposure limits are applicable to situations in which the
general public may be exposed, or in which persons who may not be made fully aware of the potential for
exposure, or cannot exercise control over their exposure. Members of the general public would fall under
this category when exposure is not employment-related; for example, in the case of a wireless transmitter
that exposes persons in its vicinity.

7.3. RF Exposure Limits for 100kHz — 6 GHz

Per FCC 47 CFR §1.1310 and Health Canada Safety Code 6, the SAR limits are applied for frequencies
100kHz ~ 6 GHz as shown below.

Table 7-1 Human Exposure to RF Radiation Limits in 47 CFR §1.1310 and Health Canada Safety Code 6- SAR
Basic Restrictions

Environment Condition SAR Averaging
volume
Uncontrolled / General Head, Neck Trunk 1.6 W/kg 1g cube
Population Extremity 4.0 W/kg 10g cube
Head/Trunk 8 W/kg 1g cube
Controlled
Extremity / Limbs 20 W/kg 10g cube
FCC ID: IPH-04967 IC: 1792A-04967 SAR-001: SAR Test Report RevA
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8. RF Safety Laboratory SAR Measurement System

8.1. SAR Measurement Hardware and Software

Peak spatially averaged SAR (psSAR) measurements are performed using a DASY8 robot system with
cDASY8 module SAR software. The DASY8 is made by SPEAG in Switzerland and consists of a 6-axis robot,
robot controller, computer, dosimetric probe, probe alignment light beam unit, and various SAR phantoms.

8.2. E-Field Probe
Manufacturer Schmid & Partner Engineering AG
Model EX3DV4
Description Smallest isotropic electric (E-) field probe for high precision

specific absorption rate (SAR) measurements

Frequency Range

10 MHz - 10.0 GHz

Dynamic Range

10 pW/g —>100 mW/g

Overall Length (mm) 337

Body Diameter (mm) 12

Tip Length (mm) 337
Tip Diameter (mm) 2.5
Probe Tip to Sensor X 1
Calibration Point (mm)

Probe Tip to Sensor Y 1

Calibration Point (mm)

High precision dosimetric measurements in any exposure
scenario (e.g. very strong gradient fields); the only probe that

Apolicati
pplications enables compliance testing for frequencies up to 6 GHz with
precision of better than 30%
Compatibility DASY8 robot + cDASY8 module SAR software

8.3. Peak Spatially Averaged SAR (psSAR) Measurements

SAR Evaluations are performed using the following procedure compliant to FCC KDB Publication 865664
DO1v01r04, IEEE 1528:2013 and IEC/IEEE 62209-1528:

1. The SAR distribution at the exposed side of the head or body was measured at a distance no greater
than 5.0 mm from the inner surface of the shell. The area covered the entire dimension of the device-
head and body interface, and the horizontal grid resolution was determined per FCC KDB Publication
865664 D01v01r04, IEEE 1528:2013 and IEC/IEEE 62209-1528.

SAR-001: SAR Test Report RevA
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2. The point SAR measurement was taken at the maximum SAR region determined from Step 1 to enable

8.4.

the monitoring of SAR fluctuations/drifts during the 1g/10g cube evaluation. SAR at this fixed point was

measured and used as a reference value.

Based on the area scan data, the peak of the region with maximum SAR was determined by spline

interpolation. Around this point, a volume was assessed according to the measurement resolution and

volume size requirements of FCC KDB Publication 865664 D01v01r04, IEEE 1528:2013 and IEC/IEEE

62209-1528. On the basis of this data set, the spatial peak SAR value was evaluated with the following

procedure (see references or the DASY manual online for more details):

a. SAR values at the inner surface of the phantom are extrapolated from the measured values along
the line away from the surface with spacing no greater than the area scan and zoomscan
resolutions specified in FCC KDB Publication 865664 D01v01v04 section 2.7.1, IEEE 1528:2013 table
6, and IEC/IEEE 62209-1528 table 3 & table 4. The extrapolation was based on a least-squares
algorithm. A polynomial of the fourth order was calculated through the points in the z-axis (normal
to the phantom shell).

b. After the maximum interpolated values were calculated between the points in the cube, the SAR
was averaged over the spatial volume (1g or 10g) using a 3D-Spline interpolation algorithm. The
3D-spline is composed of three one-dimensional splines with the “Not a knot” condition (in x, y,
and z directions). The volume was then integrated with the trapezoidal algorithm. One thousand
points (10 x 10 x 10) were obtained through interpolation, in order to calculate the averaged SAR.

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

d. The zoom scan is confirmed to meet both of the following parameters if the result is > 0.1 W/kg. If
the result does not meet the below parameters, it is re-measured with a finer resolution scan until
the below parameters are met.

(1) The smallest horizontal distance from the local SAR peaks to all points 3 dB below the SAR peak
shall be larger than the horizontal grid steps in both x- and y-directions.

(2) The ratio of the SAR at the second measured point (M2) to the SAR at the closest measured
point (M) at the x-y location of the measured maximum SAR value shall be at least 30%

The SAR reference value, at the same location as step 2, was re-measured after the zoom scan was

complete to calculate the SAR drift. If the drift deviated by more than 5%, the SAR test and drift

measurements were repeated.

Test Positions

8.4.1. Device Holder

The device holder is made out of low-loss POM material having the following dielectric parameters:
relative permittivity ¢ =3 and loss tangent 6 =0.02.

8.4.2. Body SAR Test

Since back/front/top/left surfaces of the device are in close proximity to the user’s body, body SAR is
measured with these surfaces positioned against a flat phantom, representative of the operating
conditions expected by users.

FCC ID: IPH-04967 IC: 1792A-04967 SAR-001: SAR Test Report RevA
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8.4.3. Extremity Exposure Configurations

Devices that are designed or intended for use on extremities or mainly operated in extremity only
exposure conditions; i.e., hands, wrists, feet and ankles, may require extremity SAR evaluation. When
the device also operates in close proximity to the user’s body, SAR compliance for the body is also
required. The 1g body and 10g extremity SAR Exclusion Thresholds found in KDB Publication 447498
D04v01 should be applied to determine SAR test requirements.

8.5. RF Safety Laboratory SAR System Measurement Uncertainty

SAR Uncertainty for DUTs
According to 62209-1528

(Frequencies: 300 MHz - 3 GHz)

Input Quantity (Xi) 62209-1528 Prob. Dist. Std Unc  |Std. Unc Vi
Symbol (Source of Uncertainty) Ref Unc. (xi) PDFi Div(qi) ci(1g) ci(10g) |(1g) (10g)
Measurement System Errors
CF Probe Calibration 8.4.1.1 11.0% N (k=2) 2 1 1 5.50% 5.5% e
CFdrift Probe Calibration Drift 8.4.1.2 1.7% R V3 1 1 1.0% 1.0% L
LIN Probe Linearity and Detection Limit 8.4.1.3 4.7% R V3 1 1 2.7% 2.7% oo
BBS Broadband Signal 8.4.1.4 2.8% R V3 1 1 1.6% 1.6% oo
1SO Probe Isotropy 8.4.1.5 7.6% R V3 1 1 4.4% 4.4% [
DAE Other probe and data acquisition errors 8.4.1.6 0.8% N 1 1 1 0.8% 0.8% oo
AMB RF Ambient and Noise 8.4.1.7 1.8% N 1 1 1 1.8% 1.8% oo
Axyz Probe Positioning Errors 8.4.1.8 0.006 mm N 1 0.14 0.14 0.1% 0.1%
DAT Data Processing Errors 8.4.1.9 1.2% N 1 1 1 1.2% 1.2% [
Phantom and Device Errors
LIQ(o) Measurement of Phantom Conductivity 8.4.2.1 2.5% N 1 0.78 0.71 2.0% 1.8% oo
L1Q(Tc) Temperature Effects (Medium) 8.4.2.2 3.3% R V3 0.78 0.71 1.5% 1.4% oo
EPS Shell Permittivity 8.4.2.3 14.0% R V3 0 0 0.0% 0.0% [
Distance between the radiating element of the DUT and the
DIS phantom medium 8.4.2.4 2.0% N 1 2 2 4.0% 4.0% ~
Repeatability of Positioning the DUT or source against the <
Dxyz phantom 8.4.2.5 1.0% N 1 1 1 1.0% 1.0%
H Device Holder Effects 8.4.2.6 3.6% N 1 1 1 3.6% 3.6% 8
MOD Effect of Operating mode on probe sensitivity 8.4.2.7 2.4% R V3 1 1 1.4% 1.4% oo
RFdrift Variation in SAR due to Drift in ouptput of DUT 8.4.2.9 2.5% N 1 1 1 2.5% 2.5% oo
VAL Validation Antenna Uncertainty (Validation measurement only) |8.4.2.10 0.0% N 1 1 1 0.0% 0.0% =
Pin Uncertianty in Accepted Power (Validation Measurement only) [8.4.2.11 0.0% N 1 1 1 0.0% 0.0% =
Correction to the SAR Results
C(e',0) Phantom Deviation from Target (€',0) 8.4.3.1 1.9% N 1 1 0.84 1.9% 1.6% oo
C(R) SAR Scaling 8.4.3.2 0.0% R V3 1 1 0.0% 0.0% o
u(AS AR) Combined Uncertainty| 10.7% 10.6% oo
U Expanded Uncertainty and Effective Degrees of Freedom (k=2)| 21.3% 21.1%
FCC ID: IPH-04967 IC: 1792A-04967 SAR-001: SAR Test Report RevA
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9. Technology Specific Test Setup Requirements

9.1. Measured and Reported SAR

Per FCC KDB Publication 447498 D04v01, when SAR is not measured at the maximum power level allowed
for production units, the results must be scaled to the maximum tune-up tolerance limit according to the
power applied to the individual channels tested to determine compliance. For simultaneous transmission,
the measured aggregate SAR must be scaled according to the sum of the differences between the
maximum tune-up tolerance and actual power used to test each transmitter. When SAR is measured at or
scaled to the maximum tune-up tolerance limit, the results are referred to as reported SAR. The highest
reported SAR results are identified on the grant of equipment authorization according to procedures in KDB
690783 D0O1v01r03.

9.2. Procedures Used to Establish RF Signal for SAR

Devices under test are evaluated prior to testing, with a fully charged battery and were configured to
operate at maximum output power. In order to verify that the device is tested throughout the SAR test at
maximum output power, the SAR measurement system measures a “point SAR” at an arbitrary reference
point at the start and end of the 1 gram and 10 gram SAR evaluation, to assess for any power drifts during
the evaluation.

9.3. SAR Testing with 802.11 Transmitters

The normal network operating configurations of 802.11 transmitters are not suitable for SAR
measurements. Unpredictable fluctuations in network traffic and antenna diversity conditions can introduce
undesirable variations in SAR results. The SAR for these devices should be measured using chipset based
test mode software to ensure the results are consistent and reliable. See KDB Publication 248227
D01v02r02 for more details.

9.3.1. General Device Setup

Chipset based test mode software is hardware dependent and generally varies among manufacturers.
The device operating parameters established in test mode for SAR measurements must be identical to
those programmed in production units, including output power levels, amplifier gain settings and other
RF performance tuning parameters.

A periodic duty factor is required for current generation SAR systems to measure SAR. When 802.11
frame gaps are accounted for in the transmission, a maximum transmission duty factor of 92 - 96% is
typically achievable in most test mode configurations. A minimum transmission duty factor of 85% is
required to avoid certain hardware and device implementation issues related to wide range SAR
scaling. The reported SAR is scaled to 100% duty factor to determine compliance at the maximum
tune-up tolerance limit.

FCC ID: IPH-04967 IC: 1792A-04967 SAR-001: SAR Test Report RevA
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9.3.2. Initial Test Position Procedure

The test position with the highest extrapolated (peak) SAR is used as the initial test position. When
reported SAR for the initial test position is < 0.4 W/kg, no additional testing for the remaining test
positions is required. Otherwise, SAR is evaluated at the subsequent highest peak SAR positions until
the reported SAR result is < 0.8 W/kg or all test positions are measured. When 10g SAR measurement
is considered, a factor of 2.5 is applied to the thresholds above.

9.3.3. 2.4 GHz SAR Test Requirements

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

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

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

2.4 GHz 802.11 g/n OFDM are additionally evaluated for SAR if the highest reported SAR for 802.11b,
adjusted by the ratio of the OFDM to DSSS specified maximum output power, is > 1.2 W/kg. When SAR
is required for OFDM modes in 2.4 GHz band, the Initial Test Configuration Procedures should be
followed. When 10g SAR measurement is considered, a factor of 2.5 is applied to the thresholds above.

When the reported SAR is < 0.8 W/kg, no additional measurements on other test channels are
required. Otherwise, SAR is evaluated using the subsequent highest average RF output channel until
the reported SAR result is < 1.2 W/kg or all channels are measured. When there are multiple untested
channels having the same subsequent highest average RF output power, the channel with higher
frequency from the lowest 802.11 mode is considered for SAR measurements (See Section 8.6.6).
When 10g SAR measurement is considered, a factor of 2.5 is applied to the thresholds above.
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10. Equipment List

Manufacturer Model Description Serial Number Cali[l:::ion Cali[l:;:la:ion CBT
ol - - -
Amplifier Research 551G4 RF Broadband Amplifier (800 MHz - 4.2 GHz) 331258 N
Anritsu MA24118A Microwave USB Power Sensor (10MHz - 18 GHz) 2123431 1/13/2025 1/13/2026
Anritsu MA24118A Microwave USB Power Sensor (10MHz - 18 GHz) 2123500 1/13/2025 1/13/2026
Anritsu S820E Vector Network Analyzer 2348026 11/30/2023 | 11/30/2025
Control Company 4040 Ambient Thermometer 230581662 8/28/2023 8/28/2025
Control Company 4352 Long Stem Liquid Thermometer 230662223 9/28/2023 9/28/2025
Micro-Coax UFB205A-0-0240-30x30 SMA M-F RF test Cable (DC - 18 GHz) - v
Mini-Circuits BW-N20W20+ 20dB RF Fixed Attenuator (DC - 18 GHz) - v
Mini-Circuits BW-S3W2+ 3dB RF Fixed Attenuator (DC - 18 GHz) - v
Mini-Circuits BW-S3W2+ 3dB RF Fixed Attenuator (DC - 18 GHz) - v
Mini-Circuits CBL-6FT-SMNM+ Precision Test Cable SMA/N (DC - 18 GHz) 3318 v
Mini-Circuits NF-SF50+ RF Adapter N Male to SMA Female (DC - 18 GHz) - N
Mini-Circuits VLF-3000+ Coaxial Low Pass Filter (DC - 3 GHz) - v
Mitutoyo CD-4”AX Digital Caliper B23243217 9/28/2023 9/28/2025
Narda 4226-20 (26733) 20 dB SMA Directional Coupler (0.5 - 18 GHz) 0201 v
Rohde & Schwarz SMCV100B R&S SMCV100B Vector Signal Generator (VSG) 103882 12/21/2023 | 12/19/2025
SPEAG D2450V2 2450 MHz System Validation Dipole 1112 11/15/2024 | 11/15/2025
SPEAG DAE4ip Data Acquisition Electrionics with Integ. Power 1862 1/16/2025 1/16/2026
SPEAG DAK-3.5 DAK-3.5 Dielectric Probe 1349 9/2/2024 9/2/2025
SPEAG EX3DV4 SAR Measurement Probe 7859 5/5/2025 5/5/2026
SPEAG SEUMS 171 E MAIA Modulation and Interference Analyzer 1814
SPEAG SEUMS 176 C ANT Wideband Communication Antenna 1601

v'Note: Components calibrated before testing. Prior to testing, the measurement paths containing a cable, attenuator,
coupler or filter were connected to a calibrated source (i.e. a signal generator, power sensor, or VNA) to determine the
losses of the measurement path. The power meter offset was then adjusted to compensate for the measurement
system losses. This level offset is stored within the power meter before measurements are made. This calibration
verification procedure applies to the system verification and output power measurements. The calibrated reading is
then taken directly from the power meter after compensation of the losses for all final power measurements.

FCC ID: IPH-04967

IC: 1792A-04967

Test Report S/N: 2025.020.01 Rev1
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11. Conclusion

The SAR evaluation indicates that the DUT is capable of compliance with the RF radiation exposure limits of
the FCC and ISED, with respect to all parameters subject to this test. These measurements were taken to
simulate the RF effects of RF exposure under worst-case conditions. Precise laboratory measures were taken
to assure repeatability of the tests. The results and statements relate only to the item(s) tested.

SAR-001: SAR Test Report RevA

FCC ID: IPH-04967 IC: 1792A-04967
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Glossary

TSL tissue simulating liquid

NORMX,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMXx,y,z

DCP diode compression point

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

A,B,C,D modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization O rotation around an axis that is in the plane normal to probe axis (at measurement center), i.e., #=0is

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

Calibration is Performed According to the Following Standards:

a) IECAEEE 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"

Methods Applied and Interpretation of Parameters:

» NORMx,y,z: Assessed for E-field polarization 2 =0 (f < 900MHz in TEM-cell; f > 1800 MHz: R22 waveguide). NORMX,y,z
are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E2-field uncertainty inside TSL (see
below ConvF).

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

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

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

« Ax,y,2; Bx,y,z; Cx,y,z; Dx,y,z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the maximum
calibration range expressed in RMS voltage across the diode.

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

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

» Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip (on probe axis).

No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMXx (no uncertainty required).
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EX3DV4 - SN:7859 May 05, 2025

Parameters of Probe: EX3DV4 - SN:7859

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k =2)
Norm (pV/(V/im)?) A 0.63 0.58 0.66 +10.1%
DCP (mV) B 109.9 108.2 107.0 +4.7%

Calibration Results for Modulation Response

uiD Communication System Name A B C D VR Max Max

dB | dB\/uV dB | mV | dev. | UncE

k=2

0 cw X | 0.00 0.00 1.00 | 0.00 | 129.8 | £1.4% | £4.7%
Y| 0.00 0.00 1.00 143.1
Z| 0.00 0.00 1.00 126.9

10352 | Pulse Waveform (200Hz, 10%) X[ 147 60.32 6.27 | 10.00 [ 60.0 | +2.8% | +9.6%
Y| 1.56 60.74 6.42 60.0
Z| 161 60.96 6.67 60.0

10353 | Pulse Waveform (200Hz, 20%) X] 0.83 60.00 502 6.99 | 80.0 | +2.5% | +9.6%
Y| 0.82 60.00 4.92 80.0
Z| 0.78 60.00 5.01 80.0

10354 | Pulse Waveform (200Hz, 40%) X] 030 151.22 222 | 398 | 950 | +2.8% | +9.6%
Y | 22.00 72.00 7.00 95.0
Z| 0.09 | 13229 0.55 95.0

10355 | Pulse Waveform (200Hz, 60%) X 7.26 159.81 9.94 222 | 120.0 | £1.7% | +9.6%
Y 9.65 157.92 14.74 120.0
Z|l 7.21 159.97 26.93 120.0

10387 | QPSK Waveform, 1 MHz X| 0.55 65.99 1421 [ 1.00 | 150.0 | +2.8% | +9.6%
Y| 0.54 64.24 12.93 150.0
Z| 051 63.72 12.94 150.0

10388 | QPSK Wavetorm, 10 MHz X{ 1.40 68.07 1462 | 0.00 | 150.0 | £0.9% | +9.6%
Y[ 1.35 66.56 14.17 150.0
Z| 132 66.42 14.07 150.0

10396 { 64-QAM Waveform, 100 kHz X1 1.69 64.72 1590 | 3.01 | 150.0 | £1.1% | +9.6%
Y 1.68 64.55 15.83 150.0
Z| 159 63.65 15.59 150.0

10399 | 64-QAM Waveform, 40 MHz X| 273 66.73 1527 | 0.00 | 150.0 | +1.3% | +9.6%
Y| 2.83 66.63 15.24 150.0
Z| 278 66.46 15.19 150.0

10414 | WLAN CCDF, 64-QAM, 40 MHz X| 3.72 66.89 1552 | 0.00 | 150.0 | +2.3% | +9.6%
Y| 377 66.25 15.33 150.0
Z| 385 66.79 15.59 150.0

Note: For details on UID parameters see Appendix

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

A The uncertainties of Norm X,Y,Z do not affect the E2-field uncertainty inside TSL (see Pages 5 and 6).
B Linearization parameter uncertainty for maximum specified field strength.
E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the field value.
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EX3DV4 - SN:7859 May 05, 2025
Parameters of Probe: EX3DV4 - SN:7859
Sensor Model Parameters
c1 C2 a T1 T2 T3 T4 T5 T6
fF fF v-1 msV-2 msV-? ms v-2 v-1
X 7.4 51.63 31.74 3.58 0.00 4,90 0.56 0.00 1.00
y 8.8 62.49 32.52 3.18 0.00 4,90 0.44 0.00 1.00
z 8.2 59.14 32.96 1.18 0.00 4.90 0.20 0.00 1.00
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle 70.2°
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm

Note: Measurement distance from surface can be increased to 3—4 mm for an Area Scan job.
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EX3DV4 - SN:7859 May 05, 2025

Parameters of Probe: EX3DV4 - SN:7859

Calibration Parameter Determined in HSL

f (MHz)C Relative Conductivity” | ConvF X | ConvFY | ConvFZ | Alpha® | Depth® UncH

PermittivityF (S/m) (mm) (k=2)
1750 40.1 1.37 7.52 7.93 7.47 0.36 1.27 +11.0%
1900 40.0 1.40 7.26 7.65 7.22 0.36 1.27 +11.0%
2300 39.5 1.67 7.02 7.40 6.97 0.36 1.27 +11.0%
2450 39.2 1.80 6.72 7.08 6.68 0.36 1.27 +11.0%
2600 39.0 1.96 6.78 7.14 6.73 0.36 1.27 +11.0%
5250 35.9 4.71 5.19 5.47 5.15 0.32 1.27 +13.1%
5600 355 5.07 4.88 5.15 4.85 0.29 1.27 +13.1%
5750 35.4 5.22 4.86 5.12 4.83 0.27 1.27 +13.1%
5850 35.2 5.32 4.76 5.02 4.73 0.26 1.27 +13.1%

¢ Frequency validity above 300 MHz of +100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to £50 MHz. The uncertainty is the
RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity below 300 MHz is £10, 25,
40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Validity of ConvF assessed at 6 MHz is 4-9 MHz, and ConvF
assessed at 13 MHz is 9-19 MHz. Above 5 GHz frequency validity can be extended to +110 MHz.

The probes are calibrated using tissue simulating liquids (TSL) that deviate for £ and o by less than +5% from the target values (typically better than +3%)
and are valid for TSL with deviations of up to £10% if SAR correction is applied.
G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is always less
than +1% for frequencies below 3 GHz and below +2% for frequencies between 3-6 GHz at any distance larger than half the probe tip diameter from the
boundary.

H The stated uncertainty is the total calibration uncertainty (k = 2) of Norm-ConvF. This is equivalent to the uncertainty component with the symbol CF in
Table 9 of IEC/IEEE 62209-1528:2020.
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EX3DV4 - SN:7859

Parameters of Probe: EX3DV4 - SN:7859

Calibration Parameter Determined in HSL

May 05, 2025

f (MHz)C Relative Conductivity™ | ConvF X | ConvFY | ConvFZ | Alpha® | Depth® UncH
Permittivity® (S/m) (mm) (k=2
6500 345 6.07 479 5.05 476 0.20 1.27 +18.6%
8000 32.7 7.84 517 5.45 5.13 0.20 1.27 +18.6%
9850 30.6 10.20 5.68 5.98 5.64 0.20 1.27 +18.6%

c Frequency validity is —600/+700 MHz at 6.5 GHz, +700 MHz at or above 7 GHz, and +150 MHz at 9.85 GHz. The uncertainty is the RSS of the ConvF

uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
F The probes are calibrated using tissue simulating liquids (TSL) that deviate for £ and o by less than £10% from the target values (typically better than +6%)

and are valid for TSL with deviations of up to +10%.
G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is always less

than +1% for frequencies below 3 GHz; below £2% for frequencies between 3—6 GHz; and below +4% for frequencies between 6-10 GHz at any distance
larger than half the probe tip diameter from the boundary.
H The stated uncertainty is the total calibration uncertainty (k = 2) of Norm-ConvF. This is equivalent to the uncertainty component with the symbol CF in

Table 9 of IEC/IEEE 62209-1528:2020.
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EX3DV4 - SN:7859

May 05, 2025

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide:R22)
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Uncertainty of Frequency Response of E-field: +6.3% (k=2)
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EX3DV4 - SN:7859 May 05, 2025

Receiving Pattern (¢), 9 =0°
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Uncertainty of Axial Isotropy Assessment: £0.5% (k=2)
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Dynamic Range f(SARusL)
(TEM cell, feya; = 1900 MH2Z)

May 05, 2025
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Uncertainty of Linearity Assessment: +0.6% (k=2)
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EX3DV4 - SN:7859 May 05, 2025

Conversion Factor Assessment

f=1900 MHz, WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: +2.6% (k=2)
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Appendix: Modulation Calibration Parameters
UID | Rev | Communicatlon System Name Group PAR (dB) | UncE k=2

0 (%3 CW 0.00 +4.7
10010 | CAB | SAR Validation (Square, 100 ms, 10 ms) Test 10.00 +9.6
10011 | CAC | UMTS-FDD (WCDMA) WCDMA 2.91 +9.6
10012 | CAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps) WLAN 1.87 9.6
10013 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps) WLAN 9.46 19.6
10021 | DAC | GSM-FDD (TDMA, GMSK) GSM 9.39 +9.6
10023 | DAC | GPRS-FDD (TDMA, GMSK, TN 0) GSM 9.57 +9.6
10024 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-1) GSM 6.56 +9.6
10025 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0) GSM 12.62 19.6
10026 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0-1) GSM 9.55 9.6
10027 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-1-2) GSM 4.80 9.6
10028 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-1-2-3) GSM 3.55 9.6
10029 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0-1-2) GSM 7.78 19.6
10030 | CAA | IEEE 802.15.1 Bluetooth (GFSK, DH1) Bluetooth 5.30 +9.6
10031 | CAA | IEEE 802.15.1 Bluetooth (GFSK, DH3) Bluetooth 1.87 +9.6
10032 | CAA | IEEE 802.15.1 Bluetooth (GFSK, DH5) Bluetooth 1.16 +9.6
10033 | CAA | IEEE 802.15.1 Bluetooth (PV4-DQPSK, DH1) Bluetooth 7.74 9.6
10034 | CAA | IEEE 802.15.1 Bluetooth (P/4-DQPSK, DH3) Bluetooth 4.53 +9.6
10035 | CAA | IEEE 802.15.1 Bluetooth (Pl/4-DQPSK, DHS) Bluetooth 3.83 9.6
10036 | CAA | IEEE 802.15.1 Bluetooth (8-DPSK, DH1) Bluetooth 8.01 +9.6
10037 | CAA | IEEE 802.15.1 Bluetooth (8-DPSK, DH3) Bluetooth 4.77 9.6
10038 | CAA | IEEE 802.15.1 Bluetooth (8-DPSK, DH5) Bluetooth 4.10 +9.6
10039 | CAB | CDMA2000 (1xRTT, RC1) CDMA2000 4.57 9.6
10042 | CAB | 1S-54/1S-136 FDD (TDMA/FDM, PI/4-DQPSK, Halfrate) AMPS 7.78 9.6
10044 | CAA | IS-91/EIA/TIA-553 FDD (FDMA, FM) AMPS 0.00 +9.6
10048 | CAA | DECT (TDD, TDMA/FDM, GFSK, Full Slot, 24) DECT 13.80 9.6
10049 | CAA | DECT (TDD, TDMA/FDM, GFSK, Double Slot, 12) DECT 10.79 +9.6
10056 | CAA | UMTS-TDD (TD-SCDMA, 1.28 Mcps) TD-SCDMA 11.01 +9.6
10058 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0-1-2-3) GSM 6.52 +9.6
10059 | CAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 2Mbps) WLAN 2.12 9.6
10060 | CAB | |EEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 Mbps) WLAN 2.83 +9.6
10061 | CAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 Mbps) WLAN 3.60 +9.6
10062 | CAE | IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 Mbps) WLAN 8.68 +9.6
10063 | CAE | IEEE 802.11a/h WiFi 5 GHz (OFDM, 9 Mbps) WLAN 8.63 +9.6
10064 | CAE | IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 Mbps) WLAN 9.09 19.6
10065 | CAE | |EEE 802.11a/h WiFi 5GHz (OFDM, 18 Mbps) WLAN 9.00 19.6
10066 | CAE | IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 Mbps) WLAN 9.38 9.6
10067 | CAE | IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 Mbps) WLAN 10.12 19.6
10068 | CAE | IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 Mbps) WLAN 10.24 9.6
10069 | CAE | IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 Mbps) WLAN 10.56 +9.6
10071 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 9 Mbps) WLAN 9.83 +9.6
10072 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 12 Mbps) WLAN 9.62 19.6
10073 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 18 Mbps) WLAN 9.94 9.6
10074 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 24 Mbps) WLAN 10.30 $9.6
10075 | CAB | IEEE 802.119 WiFi 2.4 GHz (DSSS/OFDM, 36 Mbps) WLAN 10.77 +9.6
10076 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 48 Mbps) WLAN 10.94 9.6
10077 | CAB | |EEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 54 Mbps) WLAN 11.00 19.6
10081 | CAB | CDMA2000 (1xRTT, RC3) CDMA2000 3.97 9.6
10082 | CAB | 1S-54/1S-136 FDD (TDMA/FDM, PI/4-DQPSK, Fullrate) AMPS 4.77 +9.6
10090 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-4) GSM 6.56 +9.6
10097 | CAC | UMTS-FDD (HSDPA) WCDMA 3.98 9.6
10098 | CAC | UMTS-FDD (HSUPA, Subtest 2) WCDMA 3.98 +9.6
10099 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0-4) GSM 9.55 9.6
10100 | CAF | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, QPSK) LTE-FDD 5.67 9.6
10101 | CAF | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, 16-QAM) LTE-FDD 6.42 9.6
10102 | CAF | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, 64-QAM) LTE-FDD 6.60 +9.6
10103 | CAH | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, QPSK) LTE-TDD 9.29 +9.6
10104 | CAH | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 16-QAM) LTE-TDD 9.97 +9.6
10105 | CAH | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 64-QAM) LTE-TDD 10.01 +9.6
10108 | CAH | LTE-FDD (SC-FDMA, 100% RB, 10 MHz, QPSK) LTE-FDD 5.80 +9.6
10109 | CAH | LTE-FDD (SC-FDMA, 100% RB, 10 MHz, 16-QAM) LTE-FDD 6.43 9.6
10110 | CAH | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, QPSK) LTE-FOD 5.75 +9.6
10111 | CAH | LTE-FDD (SC-FDMA, 100% RB, 5§ MHz, 16-QAM) LTE-FOD 6.44 +9.6
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EX3DV4 - SN:7859 May 05, 2025
UID | Rev | Communication System Name Group PAR (dB) | Unc® k=2
10112 | CAH | LTE-FDD (SC-FDMA, 100% RB, 10 MHz, 64-QAM) LTE-FDD 6.59 +9.6
10113 | CAH | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, 64-QAM) LTE-FDD 6.62 +9.6
10114 | CAE | IEEE 802.11n (HT Greentield, 13.5 Mbps, BPSK) WLAN 8.10 +9.6
10115 | CAE | IEEE 802.11n (HT Greenfield, 81 Mbps, 16-QAM) WLAN 8.46 +9.6
10116 | CAE | IEEE 802.11n (HT Greentfield, 135 Mbps, 64-QAM) WLAN 8.15 +9.6
10117 | CAE | IEEE 802.11n (HT Mixed, 13.5 Mbps, BPSK) WLAN 8.07 +9.6
10118 | CAE | IEEE 802.11n (HT Mixed, 81 Mbps, 16-QAM) WLAN 8.59 +9.6
10119 | CAE | IEEE 802.11n (HT Mixed, 135 Mbps, 64-QAM) WLAN 8.13 +9.6
10140 | CAF | LTE-FDD (SC-FDMA, 100% RB, 15MHz, 16-QAM) LTE-FDD 6.49 +9.6
10141 | CAF | LTE-FDD (SC-FDMA, 100% RB, 15 MHz, 64-QAM) LTE-FDD 6.53 +9.6
10142 | CAF | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, QPSK) LTE-FDD 5.73 +9.6
10143 | CAF | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, 16-QAM) LTE-FDD 6.35 +9.6
10144 | CAF | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, 64-QAM) LTE-FDD 6.65 +9.6
10145 | CAG | LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK) LTE-FDD 5.76 +9.6
10146 | CAG | LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz, 16-QAM) LTE-FDD 6.41 +9.6
10147 | CAG | LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz, 64-QAM) LTE-FDD 6.72 +9.6
10149 | CAF | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, 16-QAM}) LTE-FDD 6.42 +9.6
10150 | CAF | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, 64-QAM) LTE-FDD 6.60 +9.6
10151 | CAH | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, QPSK) LTE-TOD 9.28 +9.6
10152 | CAH | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 16-QAM) LTE-TDD 9.92 +9.6
10153 | CAH | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 64-QAM) LTE-TOD 10.05 +9.6
10154 | CAH | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, QPSK) LTE-FDD 5.75 +9.6
10155 | CAH | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, 16-QAM) LTE-FDD 6.43 +9.6
10156 | CAH | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, QPSK) LTE-FDD 5.79 +9.6
10157 | CAH | LTE-FDD (SC-FDMA, 50% RB, 5MHz, 16-QAM) LTE-FDD 6.49 +9.6
10158 | CAH | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, 64-QAM) LTE-FDD 6.62 +9.6
10159 | CAH | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, 64-QAM) LTE-FDD 6.56 +9.6
10160 | CAF | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, QPSK) LTE-FDD 5.82 +9.6
10161 | CAF | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, 16-QAM) LTE-FDD 6.43 +9.6
10162 | CAF | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, 64-QAM) LTE-FDD 6.58 +9.6
10166 | CAG | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, QPSK) LTE-FDD 5.46 +9.6
10167 | CAG | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, 16-QAM) LTE-FDD 6.21 +9.6
10168 | CAG | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, 64-QAM) LTE-FDD 6.79 +9.6
10169 | CAF | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, QPSK) LTE-FDD 5.73 +9.6
10170 | CAF | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, 16-QAM) LTE-FDD 6.52 +9.6
10171 | AAF | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, 64-QAM) LTE-FDD 6.49 +9.6
10172 | CAH | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, QPSK) LTE-TDD 9.21 +9.6
10173 | CAH | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 16-QAM) LTE-TDD 9.48 +9.6
10174 | CAH | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 64-QAM) LTE-TDD 10.25 +9.6
10175 | CAH | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, QPSK) LTE-FOD 5.72 +9.6
10176 | CAH | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, 16-QAM) LTE-FDD 6.52 +9.6
10177 | CAJ | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, QPSK) LTE-FDD 5.73 +9.6
10178 | CAH | LTE-FDD (SC-FDMA, 1 RB, 5MHz, 16-QAM) LTE-FDD 6.52 +9.6
10179 | CAH | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, 64-QAM) LTE-FDD 6.50 +9.6
10180 | CAH | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 64-QAM) LTE-FDD 6.50 +9.6
10181 | CAF | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, QPSK) LTE-FDD 5.72 +9.6
10182 | CAF | LTE-FDD (SC-FDMA, 1 RB, 15MHz, 16-QAM) LTE-FDD 6.52 +9.6
10183 | AAE | LTE-FDD (SC-FDMA, 1 RB, 15MHz, 64-QAM) LTE-FDD 6.50 +9.6
10184 | CAF | LTE-FDD (SC-FDMA, 1 RB, 3MHz, QPSK) LTE-FDD 5.73 +9.6
10185 | CAF | LTE-FDD (SC-FDMA, 1 RB, 3MHz, 16-QAM) LTE-FDD 6.51 +9.6
10186 | AAF | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 64-QAM) LTE-FDD 6.50 +9.6
10187 | CAG | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK) LTE-FDD 5.73 +9.6
10188 | CAG | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, 16-QAM) LTE-FDD 6.52 +9.6
10189 | AAG | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, 64-QAM) LTE-FDD 6.50 +9.6
10193 | CAE | IEEE 802.11n (HT Greentield, 6.5 Mbps, BPSK) WLAN 8.09 9.6
10194 | CAE | IEEE 802.11n (HT Greenfield, 39 Mbps, 16-QAM) WLAN 8.12 +9.6
10195 | CAE | IEEE 802.11n (HT Greenfield, 65 Mbps, 64-QAM) WLAN 8.21 +9.6
10196 | CAE | |EEE 802.11n (HT Mixed, 6.5 Mbps, BPSK) WLAN 8.10 +9.6
10197 | CAE | IEEE 802.11n (HT Mixed, 39 Mbps, 16-QAM) WLAN 8.13 +9.6
10198 | CAE | IEEE 802.11n (HT Mixed, 65 Mbps, 64-QAM) WLAN 8.27 +9.6
10219 | CAE | IEEE 802.11n (HT Mixed, 7.2 Mbps, BPSK) WLAN 8.03 +9.6
10220 | CAE | IEEE 802.11n (HT Mixed, 43.3 Mbps, 16-QAM) WLAN 8.13 +9.6
10221 | CAE | IEEE 802.11n (HT Mixed, 72.2 Mbps, 64-QAM) WLAN 8.27 +9.6
10222 | CAE | |EEE 802.11n (HT Mixed, 15 Mbps, BPSK) WLAN 8.06 +9.6
10223 | CAE | IEEE 802.11n (HT Mixed, 90 Mbps, 16-QAM) WLAN 8.48 +9.6
10224 | CAE | IEEE 802.11n (HT Mixed, 150 Mbps, 64-QAM) WLAN 8.08 +9.6
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10225 | CAC | UMTS-FDD (HSPA+) WCDMA 5.97 +9.6
10226 | CAC | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 16-QAM) LTE-TDD 9.49 +9.6
10227 | CAC | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 64-QAM) LTE-TDD 10.26 9.6
10228 | CAC | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK) LTE-TDD 9.22 +9.6
10229 | CAE | LTE-TDD (SC-FDMA, 1 RB, 3 MMz, 16-QAM) LTE-TDD 9.48 1+9.6
10230 | CAE | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64-QAM) LTE-TOD 10.25 +9.6
10231 | CAE | LTE-TDD (SC-FDMA, 1 RB, 3MHz, QPSK) LTE-TDD 9.19 +9.6
10232 | CAH | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 16-QAM) LTE-TDD 9.48 +9.6
10233 | CAH | LTE-TDD (SC-FDMA, 1 RB, 5MHz, 64-QAM) LTE-TDD 10.25 +9.6
10234 | CAH | LTE-TDD (SC-FDMA, 1 RB, 5MHz, QPSK) LTE-TDD 9.21 9.6
10235 | CAH | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 16-QAM) LTE-TDD 9.48 +9.6
10236 | CAH | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 64-QAM) LTE-TDD 10.25 +9.6
10237 | CAH | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, QPSK) LTE-TDD 9.21 9.6
10238 | CAG | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 16-QAM) LTE-TDD 9.48 +9.6
10239 | CAG | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 64-QAM) LTE-TDD 10.25 19.6
10240 | CAG | LTE-TDD (SC-FDMA, 1 RB, 15MHz, QPSK) LTE-TDD 9.21 +9.6
10241 | CAC | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 16-QAM) LTE-TDD 9.82 9.6
10242 | CAC | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 64-QAM) LTE-TDD 9.86 +9.6
10243 | CAC | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, QPSK) LTE-TDD 9.46 +9.6
10244 | CAE | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 16-QAM) LTE-TDD 10.06 +9.6
10245 | CAE | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 64-QAM) LTE-TDD 10.06 +9.6
10246 | CAE | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, QPSK) LTE-TDD 9.30 +9.6
10247 | CAH | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 16-QAM) LTE-TDD 9.91 9.6
10248 | CAH | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 64-QAM) LTE-TDD 10.09 9.6
10249 | CAH | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, QPSK) LTE-TDD 9.29 +9.6
10250 | CAH | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 16-QAM) LTE-TDD 9.81 +9.6
10251 | CAH | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 64-QAM) LTE-TDD 10.17 +9.6
10252 | CAH | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, QPSK) LTE-TOD 9.24 +9.6
10253 | CAG | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 16-QAM) LTE-TOD 9.90 +9.6
10254 | CAG | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 64-QAM) LTE-TDD 10.14 +9.6
10255 | CAG | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, QPSK) LTE-TDD 9.20 +9.6
10256 | CAC | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 16-QAM) LTE-TDD 9.96 +9.6
10257 | CAC | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 64-QAM) LTE-TDD 10.08 +9.6
10258 | CAC | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK) LTE-TDD 9.34 +9.6
10259 | CAE | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 16-QAM) LTE-TDD 9.98 +9.6
10260 | CAE | LTE-TDD (SC-FDMA, 100% RB, 3MHz, 64-QAM) LTE-TDD 9.97 +9.6
10261 | CAE | LTE-TDD (SC-FDMA, 100% RB, 3MHz, QPSK) LTE-TDD 9.24 9.6
10262 | CAH | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 16-QAM) LTE-TDD 9.83 +9.6
10263 | CAH | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 64-QAM) LTE-TDD 10.16 +9.6
10264 | CAH | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, QPSK) LTE-TDD 9.23 19.6
10265 | CAH | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 16-QAM) LTE-TDD 9.92 +9.6
10266 | CAH | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 64-QAM) LTE-TDD 10.07 +9.6
10267 | CAH | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, QPSK) LTE-TDD 9.30 9.6
10268 | CAG | LTE-TOD (SC-FDMA, 100% RB, 15 MHz, 16-QAM) LTE-TDD 10.06 9.6
10269 | CAG | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 64-QAM) LTE-TDD 10.13 +9.6
10270 | CAG | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, QPSK) LTE-TDD 9.58 +9.6
10274 | CAC | UMTS-FDD (HSUPA, Subtest 5, 3GPP Rel8.10) WCDMA 4.87 9.6
10275 | CAC | UMTS-FDD (HSUPA, Subtest 5, 3GPP Rel8.4) WCDMA 3.96 +9.6
10277 | CAA | PHS (QPSK) PHS 11.81 +9.6
10278 | CAA | PHS (QPSK, BW 884 MHz, Rolloff 0.5) PHS 11.81 9.6
10279 | CAA | PHS (QPSK, BW 884 MHz, Rolloff 0.38) PHS 12.18 +9.6
10290 | AAB | CDMA2000, RC1, SO55, Full Rate CDMA2000 3.91 +9.6
10291 | AAB | CDMA2000, RC3, SO55, Full Rate CDMA2000 3.46 +9.6
10292 | AAB | CDMA2000, RC3, SO32, Full Rate CDMA2000 3.39 +9.6
10293 | AAB | CDMA2000, RC3, SO83, Full Rate CDMA2000 3.50 9.6
10295 | AAB | CDMA2000, RC1, SO3, 1/8th Rate 25 fr. CDMA2000 12.49 +9.6
10297 | AAE | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, QPSK) LTE-FDD 5.81 +9.6
10298 | AAE | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, QPSK) LTE-FDD 5.72 9.6
10299 | AAE | LTE-FDD (SC-FDMA, 50% RB, 3MHz, 16-QAM) LTE-FOD 6.39 +9.6
10300 | AAE | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, 64-QAM) LTE-FDD 6.60 9.6
10301 | AAA | IEEE 802.16e WiMAX (29:18, 5ms, 10MHz, QPSK, PUSC) WiMAX 12.03 +9.6
10302 | AAA | IEEE 802.16e WiMAX (29:18, 5ms, 10 MHz, QPSK, PUSC, 3 CTRL symbols) WIMAX 12.57 +9.6
10303 | AAA | IEEE 802.16e WiMAX (31:15, 5ms, 10 MHz, 84QAM, PUSC) WiMAX 12.52 +9.6
10304 | AAA | IEEE 802.16e WiMAX (29:18, Sms, 10 MHz, 64QAM, PUSC) WIMAX 11.86 +9.6
10305 | AAA | IEEE 802.16e WiMAX (31:15, 10 ms, 10 MHz, 64QAM, PUSC, 15 symbols) WIMAX 15.24 9.6
10306 | AAA | IEEE 802.16e WiMAX (29:18, 10 ms, 10 MHz, 64QAM, PUSC, 18 symbols) WiMAX 14.67 +9.6
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10307 | AAA | IEEE 802.16e WiMAX (29:18, 10 ms, 10 MHz, QPSK, PUSC, 18 symbols) WIMAX 14.49 +9.6
10308 | AAA | IEEE 802.16e WiMAX (29:18, 10 ms, 10 MHz, 16QAM, PUSC) WIMAX 14.46 +9.6
10309 | AAA | IEEE 802.16e WIMAX (29:18, 10 ms, 10 MHz, 16QAM, AMC 2x3, 18 symbols) WiIMAX 14.58 19.6
10310 | AAA | IEEE 802.16e WiMAX (29:18, 10 ms, 10 MHz, QPSK, AMC 2x3, 18 symbols) WIMAX 14.57 +9.6
10311 | AAE | LTE-FDD (SC-FDMA, 100% RB, 15 MHz, QPSK) LTE-FDD 6.06 19.6
10313 | AAA | iDEN 1:3 iDEN 10.51 +9.6
10314 | AAA | iDEN 1:6 iDEN 13.48 +9.6
10315 | AAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps, 96pc duty cycle) WLAN 1.71 +9.6
10316 | AAB | IEEE 802.11g WiFi 2.4 GHz (ERP-OFDM, 6 Mbps, 96pc duly cycle) WLAN 8.36 9.6
10317 | AAE | IEEE 802.11a WiFi 5 GHz (OFDM, 6 Mbps, 96pc duty cycle) WLAN 8.36 19.6
10352 | AAA | Pulse Waveform (200Hz, 10%) Generic 10.00 +9.6
10353 | AAA | Pulse Waveform (200Hz, 20%) Generic 6.99 +9.6
10354 | AAA | Pulse Waveform (200Hz, 40%) Generic 3.98 +9.6
10355 | AAA | Pulse Waveform (200Hz, 60%) Generic 2.22 +9.6
10356 | AAA | Pulse Waveform (200Hz, 80%) Generic 0.97 +9.6
10387 | AAA | QPSK Waveform, 1 MHz Generic 5.10 9.6
10388 | AAA | QPSK Waveform, 10 MHz Generic 5.22 +9.6
10396 | AAA | 64-QAM Waveform, 100 kHz Generic 6.27 9.6
10399 | AAA | 64-QAM Waveform, 40 MHz Generic 6.27 9.6
10400 | AAF | IEEE 802.11ac WiFi (20 MHz, 64-QAM, 99pc duty cycle) WLAN 8.37 +9.6
10401 | AAF | IEEE 802.11ac WiFi (40 MHz, 64-QAM, 99pc duty cycle) WLAN 8.60 +9.6
10402 | AAF | IEEE 802.11ac WiFi (80 MHz, 64-QAM, 99pc duty cycle) WLAN 8.53 +9.6
10403 | AAB | CDMA2000 (1xEV-DO, Rev. 0) CDMA2000 3.76 +9.6
10404 | AAB | CDMA2000 (1xEV-DO, Rev. A) CDMA2000 3.77 +9.6
10406 | AAB | CDMA2000, RC3, SO32, SCHO, Full Rate CDMA2000 5.22 9.6
10410 | AAH | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, QPSK, UL Subframe=2,3,4,7,8,9, Subframe Conf=4) | LTE-TDD 7.82 +9.6
10414 | AAA | WLAN CCDF, 64-QAM, 40 MHz Generic 8.54 +9.6
10415 | AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps, 99pc duty cycle) WLAN 1.54 +9.6
10416 | AAA | IEEE 802.11g WiFi 2.4 GHz (ERP-OFDM, 6 Mbps, 99pc duty cycle) WLAN 8.23 +9.6
10417 | AAD | |EEE 802.11a/h WiFi 5 GHz (OFDM, 6 Mbps, 99pc duty cycle) WLAN 8.23 9.6
10418 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps, 99pc duty cycle, Long preambule) WLAN 8.14 +9.6
10419 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps, 99pc duty cycle, Short preambule) WLAN 8.19 9.6
10422 | AAD | IEEE 802.11n (HT Greenfield, 7.2 Mbps, BPSK) WLAN 8.32 19.6
10423 | AAD | IEEE 802.11n (HT Greenfield, 43.3 Mbps, 16-QAM) WLAN 8.47 +9.6
10424 | AAD | IEEE 802.11n (HT Greenfield, 72.2 Mbps, 64-QAM) WLAN 8.40 9.6
10425 | AAD | IEEE 802.11n (HT Greenfield, 15 Mbps, BPSK) WLAN 8.41 9.6
10426 | AAD | IEEE 802.11n (HT Greenfield, 90 Mbps, 16-QAM) WLAN 8.45 9.6
10427 | AAD | IEEE 802.11n (HT Greenfield, 150 Mbps, 64-QAM) WLAN 8.41 9.6
10430 | AAE | LTE-FDD (OFDMA, 5 MHz, E-TM 3.1) LTE-FOD 8.28 9.6
10431 | AAE | LTE-FDD (OFDMA, 10 MHz, E-TM 3.1) LTE-FOD 8.38 9.6
10432 | AAD | LTE-FDD (OFDMA, 15MHz, E-TM 3.1) LTE-FDD 8.34 9.6
10433 | AAD | LTE-FDD (OFDMA, 20 MHz, E-TM 3.1) LTE-FDD 8.34 +9.6
10434 | AAB | W-CDMA (BS Test Model 1, 64 DPCH) WCDMA 8.60 +9.6
10435 | AAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.82 +9.6
10447 | AAE | LTE-FDD (OFDMA, 5MHz, E-TM 3.1, Clipping 44%) LTE-FDD 7.56 9.6
10448 | AAE | LTE-FDD (OFDMA, 10 MHz, E-TM 3.1, Clippin 44%) LTE-FDD 7.53 9.6
10449 | AAD | LTE-FDD (OFDMA, 15MHz, E-TM 3.1, Cliping 44%) LTE-FDD 751 19.6
10450 | AAD | LTE-FDD (OFDMA, 20 MHz, E-TM 3.1, Clipping 44%) LTE-FDD 7.48 9.6
10451 | AAB | W-CDMA (BS Test Model 1, 64 DPCH, Clipping 44%) WCDMA 7.59 +9.6
10453 | AAE | Validation (Square, 10 ms, 1 ms) Test 10.00 +9.6
10456 | AAD | IEEE 802.11ac WiFi (160 MHz, 64-QAM, 99pc duty cycle) WLAN 8.63 +9.6
10457 | AAB | UMTS-FDD (DC-HSDPA) WCDMA 6.62 9.6
10458 | AAA | CDMA2000 (1xEV-DO, Rev. B, 2 carriers) CDMA2000 6.55 +9.6
10459 | AAA | CDMA2000 (1xEV-DO, Rev. B, 3 carriers) CDMA2000 8.25 +9.6
10460 | AAB | UMTS-FDD (WCDMA, AMR) WCDMA 2.39 9.6
10461 | AAC | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.82 +9.6
10462 | AAC | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 16-QAM, UL Subframe=2,3,4,7,8.9) LTE-TDD 8.30 9.6
10463 | AAC | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.56 +9.6
10464 | AAD | LTE-TDD (SC-FDMA, 1 RB, 3MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.82 +9.6
10465 | AAD | LTE-TDD (SC-FDMA, 1 RB, 3MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.32 +9.6
10466 | AAD | LTE-TDD (SC-FDMA, 1 RB, 3MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.57 9.6
10467 | AAG | LTE-TDD (SC-FDMA, 1 RB, 5MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.82 +9.6
10468 | AAG | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.32 +9.6
10469 | AAG | LTE-TDD (SC-FDMA, 1 RB, 5MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.56 9.6
10470 | AAG | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.82 +9.6
10471 | AAG | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.32 +9.6
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10472 | AAG | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.57 +9.6
10473 | AAF | LTE-TDD (SC-FDMA, 1 RB, 15MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.82 +9.6
10474 | AAF | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TOD 8.32 1+9.6
10475 | AAF | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.57 +9.6
10477 | AAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 16-QAM, UL Subframe=2,3.4,7,8,9) LTE-TDD 8.32 9.6
10478 | AAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.57 19.6
10479 | AAC | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.74 1+9.6
10480 | AAC | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.18 9.6
10481 | AAC | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.45 9.6
10482 | AAD | LTE-TDD (SC-FDMA, 50% RB, 3MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.7 +9.6
10483 | AAD | LTE-TDD (SC-FDMA, 50% RB, 3MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.39 +9.6
10484 | AAD | LTE-TOD (SC-FDMA, 50% RB, 3MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.47 1+9.6
10485 | AAG | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.59 +9.6
10486 | AAG | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.38 9.6
10487 | AAG | LTE-TDD (SC-FDMA, 50% RB, 5MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.60 +9.6
10488 | AAG | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.70 +9.6
10489 | AAG | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.31 +9.6
10490 | AAG | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.54 +9.6
10491 | AAF | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.74 +9.6
10492 | AAF | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) {TE-TDD 8.41 1+9.6
10493 | AAF | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.55 +9.6
10494 | AAG | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, QPSK, UL Subframe=2,3,4,7,8.9) LTE-TDD 7.74 +9.6
10495 | AAG | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TOD 8.37 +9.6
10496 | AAG | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.54 +9.6
10497 | AAC | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.67 +9.6
10498 | AAC | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.40 +9.6
10498 | AAC | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.68 +9.6
10500 | AAD | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.67 9.6
10501 | AAD | LTE-TDD (SC-FDMA, 100% RB, 3MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.44 +9.6
10502 | AAD | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.52 1+9.6
10503 | AAG | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.72 +9.6
10504 | AAG | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.31 +9.6
10505 | AAG | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.54 9.6
10506 | AAG | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.74 +9.6
10507 | AAG | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.36 +9.6
10508 | AAG | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.55 +9.6
10509 | AAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.99 +9.6
10510 { AAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.49 +9.6
10511 | AAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 64-QAM, UL Subframe=2,3,4,7.8,9) LTE-TDD 8.51 +9.6
10512 | AAG | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.74 1+9.6
10513 | AAG | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TOD 8.42 +9.6
10514 | AAG | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.45 1+9.6
10515 | AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 Mbps, 99pc¢ duty cycle) WLAN 1.58 +9.6
10516 | AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 Mbps, 99pc duty cycle) WLAN 1.57 +9.6
10517 | AAA | IEEE 802.11b WIFi 2.4 GHz (DSSS, 11 Mbps, 99pc duty cycle) WLAN 1.58 +9.6
10518 | AAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 9 Mbps, 99pc duty cycle) WLAN 8.23 +9.6
10519 | AAD | IEEE 802.11&/h WiFi 5 GHz (OFDM, 12 Mbps, 99pc duty cycle) WLAN 8.39 9.6
10520 | AAD | |EEE 802.11a/h WiFi 5 GHz (OFDM, 18 Mbps, 99pc duty cycle) WLAN 8.12 +9.6
10521 | AAD | |EEE 802.11a/h WiFi 5 GHz (OFDM, 24 Mbps, 99pc duty cycle) WLAN 7.97 +9.6
10522 | AAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 Mbps, 99p¢ duty cycle) WLAN 8.45 +9.6
10523 | AAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 Mbps, 99pc duty cycle) WLAN 8.08 +9.6
10524 | AAD | |IEEE 802.11a/h WiFi 5§ GHz (OFDM, 54 Mbps, 99pc duty cycle) WLAN 8.27 +9.6
10525 | AAD | IEEE 802.11ac WiFi (20 MHz, MCSO0, 99pc duty cycle) WLAN 8.36 +9.6
10526 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS1, 99p¢ duty cycle) WLAN 8.42 +9.6
10527 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS2, 99pc duty cycle) WLAN 8.21 +9.6
10528 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS3, 99pc duty cycle) WLAN 8.36 +9.6
10529 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS4, 99pc duty cycle) WLAN 8.36 +9.6
10531 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS6, 99pc duty cycle) WLAN 8.43 +9.6
10532 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS7, 99pc duty cycle) WLAN 8.29 +9.6
10533 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS8, 99pc duty cycle) WLAN 8.38 +9.6
10534 | AAD | IEEE 802.11ac WiFi (40 MHz, MCSO0, 99pc duty cycle) WLAN 8.45 +9.6
10535 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS1, 99pc duty cycle) WLAN 8.45 +9.6
10536 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS2, 99p¢ duty cycle) WLAN 8.32 +9.6
10537 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS3, 99pc¢ duty cycle) WLAN 8.44 +9.6
10538 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS4, 99p¢ duty cycle) WLAN 8.54 9.6
10540 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS6, 99pc duty cycle) WLAN 8.39 +9.6
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10541 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS7, 99pc duty cycle) WLAN 8.46 +9.6
10542 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS8, 99pc duty cycle) WLAN 8.65 +9.6
10543 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS9, 99pc duty cycle) WLAN 8.65 +9.6
10544 | AAD | IEEE 802.11ac WiFi (80 MHz, MCSO0, 99pc duty cycle) WLAN 8.47 +9.6
10545 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS1, 99pc duty cycle) WLAN 8.55 +9.6
10546 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS2, 99pc duty cycle) WLAN 8.35 +9.6
10547 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS3, 99pc¢ duty cycle) WLAN 8.49 9.6
10548 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS4, 99pc duty cycle) WLAN 8.37 +9.6
10550 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS6, 99pc duty cycle) WLAN 8.38 +9.6
10551 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS7, 99pc duty cycle) WLAN 8.50 +9.6
10552 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS8, 99pc duty cycle) WLAN 8.42 +9.6
10553 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS9, 99pc duty cycle) WLAN 8.45 9.6
10554 | AAE | IEEE 802.11ac WiFi (160 MHz, MCSO, 99p¢ duty cycle) WLAN 8.48 +9.6
10555 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS1, 99pc¢ duty cycle) WLAN 8.47 +9.6
10556 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS2, 99pc duty cycle) WLAN 8.50 +9.6
10557 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS3, 99pc duty cycle) WLAN 8.52 9.6
10558 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS4, 99pc duty cycle) WLAN 8.61 +9.6
10560 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS6, 99pc duty cycle) WLAN 8.73 +9.6
10561 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS7, 99pc duty cycle) WLAN 8.56 +9.6
10562 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS8, 99pc duty cycle) WLAN 8.69 +9.6
10563 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS9, 99pc duty cycle) WLAN 8.77 +9.6
10564 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 9 Mbps, 99pc duty cycle) WLAN 8.25 +9.6
10565 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 12Mbps, 99pc duty cycle) WLAN 8.45 +9.6
10566 | AAA | |EEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 18 Mbps, 99pc duty cycle) WLAN 8.13 +9.6
10567 | AAA | |EEE 802.11¢g WiFi 2.4 GHz (DSSS-OFDM, 24 Mbps, 99pc¢ duty cycle) WLAN 8.00 +9.6
10568 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 36 Mbps, 99pc duty cycle) WLAN 8.37 +9.6
10569 | AAA | IEEE 802.11g WIiFi 2.4 GHz (DSSS-OFDM, 48 Mbps, $9pc duty cycle) WLAN 8.10 +9.6
10570 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 54 Mbps, 99pc duty cycle) WLAN 8.30 +9.6
10571 | AAA | |IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps, 90pc¢ duty cycle) WLAN 1.99 +9.6
10572 | AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 Mbps, 90pc duty cycle) WLAN 1.99 +9.6
10573 | AAA | |IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 Mbps, 90pc duty cycle) WLAN 1.98 +9.6
10574 | AAA | |EEE 802.11b WiFi 2.4 GHz (DSSS, 11 Mbps, 90pc duty cycle) WLAN 1.98 9.6
10575 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps, 90pc duty cycle) WLAN 8.59 +9.6
10576 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 9 Mbps, 90pc duty cycle) WLAN 8.60 +9.6
10577 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 12Mbps, 90pc duty cycle) WLAN 8.70 +9.6
10578 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 18 Mbps, 80pc duty cycle) WLAN 8.49 9.6
10579 | AAA | IEEE 802.11g WiFi 2.4 GHz {(DSSS-OFDM, 24 Mbps, 90pc¢ duty cycle) WLAN 8.36 9.6
10580 | AAA | IEEE 802.11¢g WiFi 2.4 GHz (DSSS-OFDM, 36 Mbps, 90pc duty cycle) WLAN 8.76 +9.6
10581 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 48 Mbps, 90pc duty cycle) WLAN 8.35 +9.6
10582 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 54 Mbps, 90pc duty cycle) WLAN 8.67 +9.6
10583 | AAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 Mbps, 90pc duty cycle) WLAN 8.59 9.6
10584 | AAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 9 Mbps, 90pc duty cycle) WLAN 8.60 +9.6
10585 | AAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 Mbps, 90pc duty cycle) WLAN 8.70 +9.6
10586 | AAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 18 Mbps, 90pc duty cycle) WLAN 8.49 +9.6
10587 | AAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 Mbps, 30pc duty cycle) WLAN 8.36 +9.6
10588 | AAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 Mbps, 90pc duty cycle) WLAN 8.76 9.6
10589 | AAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 Mbps, 90pc duly cycle) WLAN 8.35 +9.6
10590 | AAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 Mbps, 90pc duty cycle) WLAN 8.67 +9.6
10591 | AAD | IEEE 802.11n (HT Mixed, 20 MHz, MCSO0, 90pc duty cycle) WLAN 8.63 +9.6
10592 | AAD | IEEE 802.11n (HT Mixed, 20 MHz, MCS1, 90pc duty cycle) WLAN 8.79 +9.6
10593 | AAD | IEEE 802.11n (HT Mixed, 20 MHz, MCS2, 90pc duty cycle) WLAN 8.64 19.6
10594 | AAD | |EEE 802.11n {(HT Mixed, 20 MHz, MCS3, 90pc duty cycle) WLAN 8.74 +9.6
10595 | AAD | IEEE 802.11n (HT Mixed, 20 MHz, MCS4, 90pc duty cycle) WLAN 8.74 9.6
10596 | AAD | IEEE 802.11n (HT Mixed, 20 MHz, MCS5, 90pc¢ duty cycle) WLAN 8.71 +9.6
10597 | AAD | IEEE 802.11n (HT Mixed, 20 MHz, MCS6, 90pc duty cycle) WLAN 8.72 +9.6
10598 | AAD | IEEE 802.11n (HT Mixed, 20 MHz, MCS?7, 90pc¢ duty cycle) WLAN 8.50 +9.6
10599 | AAD | IEEE 802.11n (HT Mixed, 40 MHz, MCS0, 90pc duty cycle) WLAN 8.79 +9.6
10600 | AAD | IEEE 802.11n (HT Mixed, 40 MHz, MCS1, 90pc duty cycle) WLAN 8.88 +9.6
10601 | AAD | IEEE 802.11n (HT Mixed, 40 MHz, MCS2, 90pc duty cycle) WLAN 8.82 9.6
10602 | AAD | IEEE 802.11n (HT Mixed, 40 MHz, MCS3, 90pc duty cycle) WLAN 8.94 9.6
10603 | AAD | IEEE 802.11n (HT Mixed, 40 MHz, MCS4, 90pc duty cycle) WLAN 9.03 +9.6
10604 | AAD | IEEE 802.11n (HT Mixed, 40 MHz, MCS5, 90pc duty cycle) WLAN 8.76 +9.6
10605 | AAD | IEEE 802.11n (HT Mixed, 40 MHz, MCS6, S0pc duty cycle) WLAN 8.97 +9.6
10606 | AAD | IEEE 802.11n (HT Mixed, 40 MHz, MCS7, 90pc duty cycle) WLAN 8.82 +9.6
10607 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS0, 90pc duty cycle) WLAN 8.64 +9.6
10608 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS1, 80pc duty cycle) WLAN 8.77 +9.6
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10609 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS2, 90pc duty cycle) WLAN 8.57 +9.6
10610 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS3, 90pc duty cycle) WLAN 8.78 +9.6
10611 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS4, 90pc duty cycle) WLAN 8.70 +9.6
10612 | AAD | IEEE 802.11ac WiFi (20 MHz, MCSS5, 90pc duty cycle) WLAN 8.77 +9.6
10613 | AAD | IEEE 802.11ac WiFi (20 MHz, MCSB6, 90pc duty cycle) WLAN 8.94 +9.6
10614 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS7, 90pc duty cycle) WLAN 8.59 +9.6
10615 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS8, 90pc duty cycle) WLAN 8.82 19.6
10616 | AAD | IEEE 802.11ac WiFi (40 MHz, MCSO0, 90pc duty cycle) WLAN 8.82 +9.6
10617 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS1, 90pc duty cycle) WLAN 8.81 +9.6
10618 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS2, 90pc duty cycle) WLAN 8.58 +9.6
10619 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS3, 90pc duty cycle) WLAN 8.86 9.6
10620 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS4, 90pc duty cycle) WLAN 8.87 +9.6
10621 | AAD | IEEE 802.11ac WiFi (40 MHz, MCSS, 90pc duty cycle) WLAN 8.77 +9.6
10622 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS8, 90pc duty cycle) WLAN 8.68 +9.6
10623 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS7, 90pc duty cycle) WLAN 8.82 9.6
10624 | AAD | IEEE 802.11ac WiFi (40 MHz, MCSS8, 90pc duty cycle) WLAN 8.96 19.6
10625 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS9, 90pc duty cycle) WLAN 8.96 +9.6
10626 | AAD | IEEE 802.11ac WiFi (80 MHz, MCSO0, 90pc duty cycle) WLAN 8.83 +9.6
10627 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS1, 90pc duty cycle) WLAN 8.88 19.6
10628 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS2, 90pc duty cycle) WLAN 8.71 +9.6
10629 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS3, 90pc duty cycle) WLAN 8.85 +9.6
10630 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS4, 90pc duty cycle) WLAN 8.72 +9.6
10631 | AAD | IEEE 802.11ac WiFi (80 MHz, MCSS5, 90pc duty cycle) WLAN 8.81 9.6
10632 | AAD | IEEE 802.11ac WiFi (80 MHz, MCSS, 90pc duty cycle) WLAN 8.74 +9.6
10633 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS7, 90pc duty cycle) WLAN 8.83 +9.6
10634 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS8, 90pc duty cycle) WLAN 8.80 +9.6
10635 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS9, 90pc duty cycle) WLAN 8.81 9.6
10636 | AAE | IEEE 802.11ac WiFi (160 MHz, MCSO0, 90pc duty cycle) WLAN 8.83 9.6
10637 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS1, 90pc duty cycle) WLAN 8.79 9.6
10638 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS2, 90pc duty cycle) WLAN 8.86 9.6
10639 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS3, 90pc duty cycle) WLAN 8.85 9.6
10640 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS4, 90pc duty cycle) WLAN 8.98 +9.6
10641 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS5, 90pc duty cycle) WLAN 9.06 +9.6
10642 | AAE | |EEE 802.11ac WiFi (160 MHz, MCS6, 90pc duty cycle) WLAN 9.06 +9.6
10643 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS?7, 90pc duty cycle) WLAN 8.89 9.6
10644 | AAE | IEEE 802.11ac WiFi {160 MHz, MCS8, 90pc duty cycle) WLAN 9.05 +9.6
10645 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS9, 90pc duty cycle) WLAN 9.11 +9.6
10646 | AAH | LTE-TDD (SC-FDMA, 1 RB, 5MHz, QPSK, UL Subframe=2,7) LTE-TDD 11.96 9.6
10647 | AAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, QPSK, UL Subframe=2,7) LTE-TDD 11.96 19.6
10648 | AAA | CDMA2000 (1x Advanced) CDMA2000 3.45 +9.6
10652 | AAF | LTE-TDD (OFDMA, 5 MHz, E-TM 3.1, Clipping 44%) LTE-TDD 6.91 9.6
10653 | AAF | LTE-TDD (OFDMA, 10 MHz, E-TM 3.1, Clipping 44%) LTE-TDD 7.42 +9.6
10654 | AAE | LTE-TDD (OFDMA, 15 MHz, E-TM 3.1, Clipping 44%) LTE-TDD 6.96 +9.6
10655 | AAF | LTE-TDD (OFDMA, 20 MHz, E-TM 3.1, Clipping 44%) LTE-TDD 7.1 19.6
10658 | AAB | Pulse Waveform (200Hz, 10%) Test 10.00 +9.6
10659 | AAB | Pulse Waveform (200Hz, 20%) Test 6.99 +9.6
10660 | AAB | Pulse Waveform (200Hz, 40%) Test 3.98 +9.6
10661 | AAB | Pulse Waveform (200Hz, 60%) Test 2.22 +9.6
10662 | AAB | Pulse Waveform (200Hz, 80%) Test 0.97 +9.6
10670 | AAA | Bluetooth Low Energy Bluetooth 2.19 9.6
10671 | AAC | IEEE 802.11ax (20 MHz, MCS0, 90pc duty cycle) WLAN 9.09 9.6
10672 | AAC | IEEE 802.11ax (20 MHz, MCS1, 90pc duty cycle) WLAN 8.57 9.6
10673 | AAC | IEEE 802.11ax (20 MHz, MCS2, 90pc duty cycle) WLAN 8.78 9.6
10674 | AAC | |EEE 802.11ax (20 MHz, MCS3, 90pc duty cycle) WLAN 8.74 +9.6
10675 | AAC | |EEE 802.11ax (20 MHz, MCS4, 90pc duty cycle) WLAN 8.90 +9.6
10676 | AAC | IEEE 802.11ax (20 MHz, MCS5, 90pc duty cycle) WLAN 8.77 +9.6
10677 | AAC | IEEE 802.11ax (20 MHz, MCS6, 90pc duty cycle) WLAN 8.73 9.6
10678 | AAC | IEEE 802.11ax (20 MHz, MCS7, 90pc duty cycle) WLAN 8.78 +9.6
10679 | AAC | IEEE 802.11ax (20 MHz, MCS8, 90pc duty cycle) WLAN 8.89 9.6
10680 | AAC | IEEE 802.11ax (20 MHz, MCS9, 90pc duty cycle) WLAN 8.80 9.6
10681 | AAC | IEEE 802.11ax (20 MHz, MCS10, 90pc duty cycle) WLAN 8.62 +9.6
10682 | AAC | IEEE 802.11ax (20 MHz, MCS11, 90pc duty cycle) WLAN 8.83 9.6
10683 | AAC | {EEE 802.11ax (20 MHz, MCS0, 99pc duty cycle) WLAN 8.42 9.6
10684 | AAC | IEEE 802.11ax (20 MHz, MCS1, 99pc duty cycle) WLAN 8.26 9.6
10685 | AAC | IEEE 802.11ax (20 MHz, MCS2, 99pc duty cycle) WLAN 8.33 +9.6
10686 | AAC | IEEE 802.11ax (20 MHz, MCS3, 99pc duty cycle) WLAN 8.28 +9.6
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10687 | AAC | IEEE 802.11ax (20 MHz, MCS4, 99pc duty cycle) WLAN 8.45 +9.6
10688 | AAC | IEEE 802.11ax (20 MHz, MCS5, 99pc duty cycle) WLAN 8.29 +9.6
10689 | AAC | IEEE 802.11ax (20 MHz, MCS6, 99pc duty cycle) WLAN 8.55 +9.6
10690 | AAC | IEEE 802.11ax (20 MHz, MCS7, 99pc duty cycle) WLAN 8.29 +9.6
10691 | AAC | IEEE 802.11ax (20 MHz, MCS8, 99pc duty cycle) WLAN 8.25 9.6
10692 | AAC | IEEE 802.11ax (20 MHz, MCS9, 99pc duty cycle) WLAN 8.29 19.6
10693 | AAC | IEEE 802.11ax (20 MHz, MCS10, 99pc duty cycle) WLAN 8.25 +9.6
10694 | AAC | IEEE 802.11ax (20 MHz, MCS11, 99pc duty cycle) WLAN 8.57 9.6
10695 | AAC | IEEE 802.11ax (40 MHz, MCSO0, 90pc duty cycle) WLAN 8.78 19.6
10696 | AAC | IEEE 802.11ax (40 MHz, MCS1, 90pc duty cycle) WLAN 8.91 +9.6
10697 | AAC | IEEE 802.11ax (40 MHz, MCS2, 90pc duty cycle) WLAN 8.61 +9.6
10698 | AAC | IEEE 802.11ax (40 MHz, MCS3, 90pc duty cycle) WLAN 8.89 +9.6
10699 | AAC | IEEE 802.11ax (40 MHz, MCS4, 90pc duty cycle) WLAN 8.82 19.6
10700 | AAC | IEEE 802.11ax (40 MHz, MCSS5, 90pc duty cycle) WLAN 8.73 9.6
10701 | AAC | IEEE 802.11ax (40 MHz, MCSS6, 90pc duty cycle) WLAN 8.86 +9.6
10702 | AAC | IEEE 802.11ax (40 MHz, MCS7, 90pc duty cycle) WLAN 8.70 +9.6
10703 | AAC | IEEE 802.11ax (40 MHz, MCS8, 90pc¢ duty cycle) WLAN 8.82 +9.6
10704 | AAC | IEEE 802.11ax (40 MHz, MCS9, 90pc¢ duty cycle) WLAN 8.56 +9.6
10705 | AAC | IEEE 802.11ax (40 MHz, MCS10, 90pc duty cycle) WLAN 8.69 9.6
10706 | AAC | IEEE 802.11ax (40 MHz, MCS11, 90pc duty cycle) WLAN 8.66 19.6
10707 | AAC | IEEE 802.11ax (40 MHz, MCSO0, 99pc¢ duty cycle) WLAN 8.32 9.6
10708 | AAC | IEEE 802.11ax (40 MHz, MCS1, 99pc duty cycle) WLAN 8.55 +9.6
10709 | AAC | IEEE 802.11ax (40 MHz, MCS2, 99pc duty cycle) WLAN 8.33 £9.6
10710 | AAC | IEEE 802.11ax (40 MHz, MCS3, 99pc duty cycle) WLAN 8.29 +9.6
10711 | AAC | IEEE 802.11ax (40 MHz, MCS4, 99pc duty cycle) WLAN 8.39 19.6
10712 | AAC | IEEE 802.11ax (40 MHz, MCSS5, 99pc duty cycle) WLAN 8.67 +9.6
10713 | AAC | IEEE 802.11ax (40 MHz, MCS6, 99pc¢ duty cycle) WLAN 8.33 +9.6
10714 | AAC | IEEE 802.11ax (40 MHz, MCS7, 99pc duty cycle) WLAN 8.26 19.6
10715 | AAC | IEEE 802.11ax (40 MHz, MCSS8, 99pc duty cycle) WLAN 8.45 19.6
10716 | AAC | IEEE 802.11ax (40 MHz, MCS9, 99pc duty cycle) WLAN 8.30 19.6
10717 | AAC | IEEE 802.11ax (40 MHz, MCS10, 99pc duty cycle) WLAN 8.48 +9.6
10718 | AAC | IEEE 802.11ax (40 MHz, MCS11, 99pc duty cycle) WLAN 8.24 +9.6
10719 | AAC | IEEE 802.11ax (80 MHz, MCSO0, S0pc duty cycle) WLAN 8.81 +9.6
10720 | AAC | IEEE 802.11ax (80 MHz, MCS1, 90pc duty cycle) WLAN 8.87 19.6
10721 | AAC | IEEE 802.11ax (80 MHz, MCS2, 90pc duty cycle) WLAN 8.76 +9.6
10722 | AAC | IEEE 802.11ax (80 MHz, MCS3, 90pc duty cycle) WLAN 8.55 +9.6
10723 | AAC | IEEE 802.11ax (80 MHz, MCS4, 90pc duty cycle) WLAN 8.70 9.6
10724 | AAC | IEEE 802.11ax (80 MHz, MCSS, 90pc duty cycle) WLAN 8.80 +9.6
10725 | AAC | IEEE 802.11ax (80 MHz, MCS6, 90pc duty cycle) WLAN 8.74 +9.6
10726 | AAC | IEEE 802.11ax (80 MHz, MCS?7, 90pc duty cycle) WLAN 8.72 +9.6
10727 | AAC | IEEE 802.11ax (80 MHz, MCSB, 90pc¢ duty cycle) WLAN 8.66 +9.6
10728 | AAC | IEEE 802.11ax (80 MHz, MCS9, 90pc duty cycle) WLAN 8.65 +9.6
10729 | AAC | IEEE 802.11ax (80 MHz, MCS10, 90pc duty cycle) WLAN 8.64 +9.6
10730 | AAC | IEEE 802.11ax (80 MHz, MCS11, 90pc¢ duty cycle) WLAN 8.67 +9.6
10731 | AAC | IEEE 802.11ax (80 MHz, MCSO0, 99pc duty cycle) WLAN 8.42 +9.6
10732 | AAC | IEEE 802.11ax (80 MHz, MCS1, 99pc duty cycle) WLAN 8.46 +9.6
10733 | AAC | IEEE 802.11ax (80 MHz, MCS2, 99pc duty cycle) WLAN 8.40 19.6
10734 | AAC | IEEE 802.11ax (80 MHz, MCS3, 99pc duty cycle) WLAN 8.25 +9.6
10735 | AAC | IEEE 802.11ax (80 MHz, MCS4, 99pc duly cycle) WLAN 8.33 +9.6
10736 | AAC | IEEE 802.11ax (80 MHz, MCSS5, 99pc duty cycle) WLAN 8.27 9.6
10737 | AAC | |EEE 802.11ax (80 MHz, MCS6, 99pc duty cycle) WLAN 8.36 +9.6
10738 | AAC | IEEE 802.11ax (80 MHz, MCS7, 99pc duty cycle) WLAN 8.42 +9.6
10739 | AAC | IEEE 802.11ax (80 MHz, MCS8, 99pc duty cycle) WLAN 8.29 +9.6
10740 | AAC | IEEE 802.11ax (80 MHz, MCS9, 99pc duty cycle) WLAN 8.48 +9.6
10741 | AAC | IEEE 802.11ax (80 MHz, MCS10, 99p¢ duty cycle) WLAN 8.40 19.6
10742 | AAC | IEEE 802.11ax (80 MHz, MCS11, 99pc duty cycle) WLAN 8.43 19.6
10743 | AAC | IEEE 802.11ax (160 MHz, MCSO0, 90pc¢ duty cycle) WLAN 8.94 +9.6
10744 | AAC | IEEE 802.11ax (160 MHz, MCS1, 90pc duty cycle) WLAN 9.16 +9.6
10745 | AAC | IEEE 802.11ax (160 MHz, MCS2, 90pc duty cycle) WLAN 8.93 +9.6
10746 | AAC | IEEE 802.11ax {160 MHz, MCS3, 90pc duty cycle) WLAN 9.1 +9.6
10747 | AAC | IEEE 802.11ax (160 MHz, MCS4, 80pc duty cycle) WLAN 9.04 +9.6
10748 | AAC | IEEE 802.11ax (160 MHz, MCS5, 90pc duty cycle) WLAN 8.93 9.6
10749 | AAC | IEEE 802.11ax (160 MHz, MCS6, 90pc duty cycle) WLAN 8.90 +9.6
10750 | AAC | |EEE 802.11ax (160 MHz, MCS7, 90p¢ duty cycle) WLAN 8.79 +9.6
10751 | AAC | IEEE 802.11ax (160 MHz, MCS8, S0pc duty cycle) WLAN 8.82 +9.6
10752 | AAC | IEEE 802.11ax (160 MHz, MCS9, 90pc duty cycle) WLAN 8.81 +9.6
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10753 | AAC | IEEE 802.11ax (160 MHz, MCS10, 90pc duty cycle) WLAN 8.00 +9.6
10754 | AAC | IEEE 802.11ax (160 MHz, MCS11, 90pc duty cycle) WLAN 8.94 +9.6
10755 | AAC | IEEE 802.11ax (160 MHz, MCSO0, 99pc duty cycle) WLAN 8.64 +9.6
10756 | AAC | IEEE 802.11ax (160 MHz, MCS1, 99pc duty cycle) WLAN 8.77 +9.6
10757 | AAC | IEEE 802.11ax (160 MHz, MCS2, 99pc duty cycle) WLAN 8.77 +9.6
10758 | AAC | IEEE 802.11ax (160 MHz, MCS3, 99pc¢ duty cycle) WLAN 8.69 +9.6
10759 | AAC | IEEE 802.11ax (160 MHz, MCS4, 99pc duty cycle) WLAN 8.58 9.6
10760 | AAC | IEEE 802.11ax (160 MHz, MCS5, 99pc¢ duty cycle) WLAN 8.49 +9.6
10761 | AAC | IEEE 802.11ax (160 MHz, MCSS6, 99pc duty cycle) WLAN 8.58 +9.6
10762 | AAC | IEEE 802.11ax (160 MHz, MCS7, 99p¢ duty cycle) WLAN 8.49 +9.6
10763 | AAC | IEEE 802.11ax (160 MHz, MCS8, 99pc duty cycle) WLAN 8.53 +9.6
10764 | AAC | IEEE 802.11ax (160 MHz, MCS9, 99pc duty cycle) WLAN 8.54 +9.6
10765 | AAC | IEEE 802.11ax (160 MHz, MCS10, 99pc duty cycle) WLAN 8.54 +9.6
10766 | AAC | IEEE 802.11ax (160MHz, MCS11, 99pc duty cycle) WLAN 8.51 9.6
10767 | AAG | 5G NR (CP-OFDM, 1 RB, 5MHz, QPSK, 15kHz) 5G NR FR1 TDD 7.99 +9.6
10768 | AAE [ 5G NR (CP-OFDM, 1 RB, 10 MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.01 +9.6
10769 | AAD | 5G NR (CP-OFDM, 1 RB, 15 MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.01 +9.6
10770 | AAE | 5G NR (CP-OFDM, 1 RB, 20 MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.02 +9.6
10771 | AAD | 5G NR (CP-OFDM, 1 RB, 25 MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.02 +9.6
10772 | AAE | 5G NR (CP-OFDM, 1 RB, 30 MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.23 +9.6
10773 | AAF | 5G NR (CP-OFDM, 1 RB, 40 MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.03 9.6
10774 | AAE | 5G NR (CP-OFDM, 1 RB, 50 MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.02 +9.6
10775 | AAF | 5G NR (CP-OFDM, 50% RB, 5 MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.31 +9.6
10776 | AAE | 5G NR (CP-OFDM, 50% RB, 10 MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.30 9.6
10777 | AAC | 5G NR (CP-OFDM, 50% RB, 15MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.30 +9.6
10778 | AAE | 5G NR (CP-OFDM, 50% RB, 20 MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.34 +9.6
10779 | AAC | 5G NR (CP-OFDM, 50% RB, 25 MHz, QPSK, 15kH2) 5G NR FR1 TDD 8.42 +9.6
10780 | AAE | 5G NR (CP-OFDM, 50% RB, 30 MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.38 9.6
10781 | AAF [ 5G NR (CP-OFDM, 50% RB, 40 MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.38 +9.6
10782 | AAE | 5G NR (CP-OFDM, 50% RB, 50 MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.43 +9.6
10783 | AAG | 5G NR (CP-OFDM, 100% RB, 5 MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.31 +9.6
10784 | AAE | 5G NR (CP-OFDM, 100% RB, 10 MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.29 +9.6
10785 | AAD | 5G NR (CP-OFDM, 100% RB, 15 MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.40 +9.6
10786 | AAE | 5G NR (CP-OFDM, 100% RB, 20 MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.35 +9.6
10787 | AAD | 5G NR (CP-OFDM, 100% RB, 25 MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.44 +9.6
10788 | AAE | 5G NR (CP-OFDM, 100% RB, 30 MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.39 9.6
10789 | AAF | 5G NR (CP-OFDM, 100% RB, 40 MHz, QPSK, 15kHz) 5G NR FR1 TDD 8.37 9.6
10790 | AAE | 5G NR (CP-OFDM, 100% RB, 50 MHz, QPSK, 15 kHz) 5G NR FR1 TDD 8.39 +9.6
10791 | AAG | 5G NR (CP-OFDM, 1 RB, 5 MHz, QPSK, 30kHz) 5G NR FR1 TDD 7.83 +9.6
10792 | AAE | 5G NR (CP-OFDM, 1 RB, 10 MHz, QPSK, 30kHz) 5G NR FR1 TDD 7.92 +9.6
10793 | AAD | 5G NR (CP-OFDM, 1 RB, 15 MHz, QPSK, 30kHz) 5G NR FR1 TDD 7.95 9.6
10794 | AAE | 5G NR (CP-OFDM, 1 RB, 20 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 7.82 +9.6
10795 | AAD | 5G NR (CP-OFDM, 1 RB, 25 MHz, QPSK, 30kHz) 5G NR FR1 TDD 7.84 +9.6
10796 | AAE | 5G NR (CP-OFDM, 1 RB, 30 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 7.82 +9.6
10797 | AAF | 5G NR (CP-OFDM, 1 RB, 40 MHz, QPSK, 30kHz) 5G NR FR1 TDD 8.01 +9.6
10798 | AAE | 5G NR (CP-OFDM, 1 RB, 50 MHz, QPSK, 30 kHz) 5G NR FR1 7DD 7.89 +9.6
10799 | AAF | 5G NR (CP-OFDM, 1 RB, 60 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 7.93 +9.6
10801 | AAF | 5G NR (CP-OFDM, 1 RB, 80 MHz, QPSK, 30kHz) 5G NR FR1 TDD 7.89 9.6
10802 | AAE | 5G NR (CP-OFDM, 1 RB, 90 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 7.87 9.6
10803 | AAF | 5G NR (CP-OFDM, 1 RB, 100 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 7.93 +9.6
10805 | AAE | 5G NR (CP-OFDM, 50% RB8, 10 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.34 19.6
10806 | AAD | 5G NR (CP-OFDM, 50% RB, 15MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.37 +9.6
10809 | AAE | 5G NR (CP-OFDM, 50% RB, 30 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.34 +9.6
10810 | AAF | 5G NR (CP-OFDM, 50% RB, 40 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.34 +9.6
10812 | AAF | 5G NR (CP-OFDM, 50% RB, 60 MHz, QPSK, 30 kHz) SG NR FR1 TDD 8.35 9.6
10817 | AAG | 5G NR (CP-OFDM, 100% RB, 5 MHz, QPSK, 30kHz) 5G NR FR1 TDD 8.35 +9.6
10818 | AAE | 5G NR (CP-OFDM, 100% RB, 10 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.34 +9.6
10819 | AAD | 5G NR (CP-OFDM, 100% RB, 15 MHz, QPSK, 30kHz) 5G NR FR1 TDD 8.33 9.6
10820 | AAE | 5G NR (CP-OFDM, 100% RB, 20 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.30 +9.6
10821 | AAD | 5G NR (CP-OFDM, 100% RB, 25MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.41 19.6
10822 | AAE | 5G NR (CP-OFDM, 100% RB, 30 MHz, QPSK, 30kHz) 5G NR FR1 TDD 8.41 +9.6
10823 | AAF | 5G NR (CP-OFDM, 100% RB, 40MHz, QPSK, 30kHz) 5G NR FR1 TDD 8.36 +9.6
10824 | AAE | 5G NR (CP-OFDM, 100% RB, 50 MHz, QPSK, 30kHz) 5G NR FR1 TDD 8.39 +9.6
10825 | AAF | 5G NR (CP-OFDM, 100% RB, 60 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.41 +9.6
10827 | AAF | 5G NR (CP-OFDM, 100% RB, 80 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.42 +9.6
10828 | AAE | 5G NR (CP-OFDM, 100% RB, 90 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.43 +9.6
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10829 | AAF | 5G NR (CP-OFDM, 100% RB, 100 MHz, QPSK, 30kHz) 5G NR FR1 TDD 8.40 9.6
10830 | AAE | 5G NR (CP-OFDM, i RB, 10 MHz, QPSK, 60kHz) 5G NR FR1 TDD 7.63 +9.6
10831 | AAD | 5G NR (CP-OFDM, 1 RB, 15MHz, QPSK, 60kHz) 5G NR FR1 TDD 7.73 19.6
10832 | AAE | 5G NR (CP-OFDM, 1 RB, 20 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 7.74 +9.6
10833 | AAD | 5G NR (CP-OFDM, 1 RB, 25 MHz, QPSK, 60kHz) 5G NR FR1 TDD 7.70 +9.6
10834 | AAE | 5G NR (CP-OFDM, 1 RB, 30 MHz, QPSK, 60kHz) 5G NR FR1 TDD 7.75 +9.6
10835 | AAF | 5G NR (CP-OFDM, 1 RB, 40 MHz, QPSK, 60kHz) 5G NR FR1 TDD 7.70 +9.6
10836 | AAE | 5G NR (CP-OFDM, 1 RB, 50 MHz, QPSK, 60kHz) 5G NR FR1 TDD 7.66 +9.6
10837 | AAF | 5G NR (CP-OFDM, 1 RB, 60 MHz, QPSK, 60kHz) 5G NR FR1 TDD 7.68 9.6
10839 | AAF | 5G NR (CP-OFDM, 1 RB, 80 MHz, QPSK, 60kHz) 5G NR FR1 TDD 7.70 19.6
10840 | AAE | 5G NR (CP-OFDM, 1 RB, 90 MHz, QPSK, 60 kHz2) 5G NR FR1 TDD 7.67 +9.6
10841 | AAF | 5G NR (CP-OFDM, 1 RB, 100 MHz, QPSK, 60 kHz} 5G NR FR1 TDD 7.71 +9.6
10843 | AAD | 5G NR (CP-OFDM, 50% RB, 15 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.49 1+9.6
10844 | AAE | 5G NR (CP-OFDM, 50% RB, 20 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.34 +9.6
10846 | AAE | 5G NR (CP-OFDM, 50% RB, 30 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.41 +9.6
10854 | AAE | 5G NR (CP-OFDM, 100% RB, 10 MHz, QPSK, 60kHz) 5G NR FR1 TDD 8.34 9.6
10855 | AAD | 5G NR (CP-OFDM, 100% RB, 15 MHz, QPSK, 60 kH2) 5G NR FR1 TDD 8.36 +9.6
10856 | AAE | 5G NR (CP-OFDM, 100% RB, 20 MHz, QPSK, 60kHz) 5G NR FR1 TDD 8.37 9.6
10857 | AAD | 5G NR (CP-OFDM, 100% RB, 25 MHz, QPSK, 60kHz) 5G NR FR1 TDD 8.35 9.6
10858 | AAE | 5G NR (CP-OFDM, 100% RB, 30 MHz, QPSK, 60kHz) 5G NR FR1 TDD 8.36 +9.6
10859 | AAF | 5G NR (CP-OFDM, 100% RB, 40 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.34 19.6
10860 | AAE | 5G NR (CP-OFDM, 100% RB, 50 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.41 19.6
10861 | AAF | 5G NR (CP-OFDM, 100% RB, 60 MHz, QPSK, 60kHz) 5G NR FR1 TDD 8.40 19.6
10863 | AAF | 5G NR (CP-OFDM, 100% RB, 80 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.41 +9.6
10864 | AAE | 5G NR (CP-OFDM, 100% RB, 90 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.37 9.6
10865 | AAF | 5G NR (CP-OFDM, 100% RB, 100 MHz, QPSK, 60kHz) 5G NR FR1 TDD 8.41 +9.6
10866 | AAF | 5G NR (DFT-s-OFDM, 1 RB, 100 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.68 +9.6
10868 | AAF | 5G NR (DFT-s-OFDM, 100% RB, 100 MHz, QPSK, 30kHz) 5G NR FR1 TDD 5.89 19.6
10869 | AAE | 5G NR (DFT-s-OFDM, 1 RB, 100 MHz, QPSK, 120 kHz) 5G NR FR2 TDD 5.75 +9.6
10870 | AAE | 5G NR {DFT-s-OFDM, 100% RB, 100 MHz, QPSK, 120kHz) 5G NR FR2 TDD 5.86 19.6
10871 | AAE | 5G NR (DFT-s-OFDM, 1 RB, 100 MHz, 16QAM, 120 kHz) 5G NR FR2 TDD 5.75 +9.6
10872 | AAE | 5G NR (DFT-s-OFDM, 100% RB, 100 MHz, 16QAM, 120 kHz) 5G NR FR2 TDD 6.52 +9.6
10873 | AAE | 5G NR (DFT-s-OFDM, 1 RB, 100 MHz, 64QAM, 120 kHz) 5G NR FR2 TDD 6.61 19.6
10874 | AAE | 5G NR (DFT-s-OFDM, 100% RB, 100 MHz, 64QAM, 120 kHz) 5G NR FR2 TDD 6.65 +9.6
10875 | AAE | 5G NR (CP-OFDM, 1 RB, 100 MHz, QPSK, 120kHz) 5G NR FR2 TDD 7.78 19.6
10876 { AAE | 5G NR (CP-OFDM, 100% RB, 100 MHz, QPSK, 120 kHz) 5G NR FR2 TDD 8.39 19.6
10877 | AAE | 5G NR (CP-OFDM, 1 RB, 100 MHz, 16QAM, 120 kHz) 5G NR FR2 TDD 7.95 19.6
10878 | AAE | 5G NR (CP-OFDM, 100% RB, 100 MHz, 16QAM, 120 kHz) 5G NR FR2 TDD 8.41 +9.6
10879 | AAE | 5G NR (CP-OFDM, 1 RB, 100 MHz, 64QAM, 120 kHz) 5G NR FR2 TDD 8.12 +9.6
10880 | AAE | 5G NR (CP-OFDM, 100% RB, 100 MHz, 64QAM, 120 kHz) 5G NR FR2 TDD 8.38 +9.6
10881 | AAE | 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, QPSK, 120 kHz) 5G NR FR2 TDD 5.75 19.6
10882 | AAE | 5G NR (DFT-s-OFDM, 100% RB, 50 MHz, QPSK, 120 kHz) 5G NR FR2 TDD 5.96 19.6
10883 | AAE | 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, 16QAM, 120kHz) 5G NR FR2 TDD 6.57 9.6
10884 | AAE | 5G NR (DFT-s-OFDM, 100% RB, 50 MHz, 16QAM, 120 kHz) 5G NR FR2 TDD 6.53 19.6
10885 | AAE | 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, 64QAM, 120 kHz) 5G NR FR2 TDD 6.61 +9.6
10886 | AAE | 5G NR (DFT-s-OFDM, 100% RB, 50 MHz, 64QAM, 120 kHz) 5G NR FR2 TDD 6.65 9.6
10887 | AAE | 5G NR (CP-OFDM, 1 RB, 50 MHz, QPSK, 120 kHz) 5G NR FR2 TDD 7.78 19.6
10888 | AAE | 5G NR (CP-OFDM, 100% RB, 50 MHz, QPSK, 120 kHz) 5G NR FR2 TDD 8.35 19.6
10889 | AAE | 5G NR (CP-OFDM, 1 RB, 50 MHz, 16QAM, 120 kHz) 5G NR FR2 TDD 8.02 +9.6
10890 | AAE | 5G NR (CP-OFDM, 100% RB, 50 MHz, 16QAM, 120 kHz) 5G NR FR2 TDD 8.40 +9.6
10891 | AAE | 5G NR (CP-OFDM, 1 RB, 50 MHz, 64QAM, 120 kH2) 5G NR FR2 TDD 8.13 +9.6
10892 | AAE | 5G NR (CP-OFDM, 100% RB, 50 MHz, 64QAM, 120 kHz) 5G NR FR2 TDD 8.41 9.6
10897 { AAE | 5G NR (DFT-s-OFDM, 1 RB, 5 MHz, QPSK, 30kHz) 5G NR FR1 TDD 5.66 19.6
10898 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 10 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.67 +9.6
10899 | AAB | 5G NR (DFT-s-OFDM, 1 RB, 15MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.67 +9.6
10900 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 20 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.68 +9.6
10801 | AAB | 5G NR (DFT-s-OFDM, 1 RB, 25 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.68 19.6
10902 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 30 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.68 +9.6
10903 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 40 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.68 1+9.6
10904 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, QPSK, 30kHz) 5G NR FR1 TDD 5.68 +9.6
10905 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 60 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.68 +9.6
10906 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 80 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.68 9.6
10907 | AAE | 5G NR (DFT-s-OFDM, 50% RB, 5 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.78 +9.6
10908 | AAC | 5G NR (DFT-s-OFDM, 50% RB, 10 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.93 +9.6
10808 | AAB | 5G NR (DFT-s-OFDM, 50% RB, 15 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.96 +9.6
10910 | AAC | 5G NR (DFT-s-OFDM, 50% RB, 20 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.83 +9.6
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uiD Rev | Communication System Name Group PAR (dB) | Unct k=2
10911 | AAB | 5G NR (DFT-s-OFDM, 50% RB, 25 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.93 +9.6
10912 | AAC | 5G NR (DFT-s-OFDM, 50% RB, 30 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.84 +9.6
10913 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 40 MHz, QPSK, 30kHz) 5G NR FR1 TDD 5.84 19.6
10914 | AAC | 5G NR (DFT-s-OFDM, 50% RB, 50 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.85 +9.6
10915 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 60 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.83 19.6
10916 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 80 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.87 19.6
10917 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 100 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.94 +9.6
10918 | AAE | 5G NR (DFT-s-OFDM, 100% RB, 5 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.86 +9.6
10919 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 10 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.86 +9.6
10920 | AAB | 5G NR (DFT-s-OFDM, 100% RB, 15 MHz, QPSK, 30 kHz) 5G NR FR1 TOD 5.87 +9.6
10921 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 20 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.84 9.6
10922 | AAB | 5G NR (DFT-s-OFDM, 100% RB, 25 MHz, QPSK, 30 kiz) 5G NR FR1 TDD 5.82 +9.6
10923 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 30 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.84 19.6
10924 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 40 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.84 +9.6
10925 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 50 MHz, QPSK, 30 kHz) 5G NR FR1 7DD 5.95 +9.6
10926 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 60 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.84 +9.6
10927 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 80 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.94 +9.6
10928 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 5 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.52 +9.6
10929 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 10 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.52 +9.6
10930 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 15 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.52 +9.6
10931 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 20 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.51 19.6
10932 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 25 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.51 +9.6
10933 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 30 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.51 +9.6
10934 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 40 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.51 +9.6
10935 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.51 9.6
10936 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 5 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.90 +9.6
10937 | AAD | 5G NR (DFT-s-OFDM, 50% R8, 10 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.77 19.6
10938 | AAC | 5G NR (DFT-s-OFDM, 50% RB, 15 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.90 9.6
10939 | AAC | 5G NR (DFT-s-OFDM, 50% RB, 20 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.82 9.6
10940 | AAC | 5G NR (DFT-s-OFDM, 50% RB, 25MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.89 9.6
10941 | AAC | 5G NR (DFT-s-OFDM, 50% RB, 30 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.83 +9.6
10942 | AAC | 5G NR (DFT-s-OFDM, 50% RB, 40 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.85 9.6
10943 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 50 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.95 +9.6
10944 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 5MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.81 +9.6
10945 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 10MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.85 9.6
10946 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 15 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.83 +9.6
10947 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 20 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.87 9.6
10948 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 25 MHz, QPSK, 15kHz} 5G NR FR1 FDD 5.94 +9.6
10949 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 30 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.87 +9.6
10950 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 40 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.94 +9.6
10951 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 50 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.92 +9.6
10952 | AAA | 5G NR DL (CP-OFDM, T™ 3.1, 5 MHz, 64-QAM, 15kHz2) 5G NR FR1 FDD 8.25 +9.6
10953 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, 64-QAM, 15kHz) 5G NR FR1 FDD 8.15 +9.6
10954 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 15 MHz, 64-QAM, 15kHz) 5G NR FR1 FDD 8.23 19.6
10955 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 20 MHz, 64-QAM, 15kHz) 5G NR FR1 FDD 8.42 9.6
10956 | AAA | 5G NR DL (CP-OFDM, T™M 3.1, 5MHz, 64-QAM, 30 kHz) 5G NR FR1 FDD 8.14 +9.6
10957 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, 64-QAM, 30 kHz) 5G NR FR1 FDD 8.31 +9.6
10958 | AAA | 5G NR DL (CP-OFDM, T™M 3.1, 15MHz, 64-QAM, 30 kHz) 5G NR FR1 FDD 8.61 9.6
10959 | AAA | 5G NR DL (CP-OFDM, T™ 3.1, 20 MHz, 64-QAM, 30 kHz) 5G NR FR1 FDD 8.33 +9.6
10960 | AAE | 5G NR DL (CP-OFDM, TM 3.1, 5MHz, 64-QAM, 15kHz) 5G NR FR1 TDD 9.32 +9.6
10961 | AAC | 5G NR DL (CP-OFDM, T™ 3.1, 10 MHz, 64-QAM, 15kHz) 5G NR FR1 TDD 9.36 +9.6
10962 | AAB | 5G NR DL (CP-OFDM, T™M 3.1, 15MHz, 64-QAM, 15kHz) 5G NR FR1 TDD 9.40 9.6
10963 | AAC | 5G NR DL (CP-OFDM, TM 3.1, 20 MHz, 64-QAM, 15kHz) 5G NR FR1 TDD 9.55 +9.6
10964 | AAE | 5G NR DL (CP-OFDM, T™ 3.1, 5 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.29 +9.6
10965 | AAC | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.37 9.6
10966 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 15 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.55 +9.6
10967 | AAC | 5G NR DL (CP-OFDM, T™M 3.1, 20 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.42 +9.6
10968 | AAD | 5G NR DL (CP-OFDM, TM 3.1, 100 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.49 +9.6
10972 | AAC | 5G NR (CP-OFDM, 1 RB, 20 MHz, QPSK, 15kHz) 5G NR FR1 TDD 11.59 +9.6
10973 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 100 MHz, QPSK, 30kHz) 5G NR FR1 TDD 9.06 +9.6
10974 | AAD | 5G NR (CP-OFDM, 100% RB, 100 MHz, 256-QAM, 30 kHz) 5G NR FR1 TDD 10.28 9.6
10978 | AAA | ULLA BDR ULLA 1.16 +9.6
10979 | AAA | ULLA HDR4 ULLA 8.58 +9.6
10980 | AAA | ULLAHDR8 ULLA 10.32 +9.6
10981 | AAA | ULLA HDRp4 ULLA 3.19 9.6
10982 | AAA | ULLA HDRp8 ULLA 3.43 +9.6
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uiD Rev | Communication System Name Group PAR(dB) | UncE k=2
10983 | AAC | 5G NR DL (CP-OFDM, T™M 3.1, 40 MHz, 64-QAM, 15kHz) 5G NR FR1 TDD 9.31 +9.6
10984 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 50 MHz, 64-QAM, 15kHz) 5G NR FR1 TDD 9.42 +9.6
10985 | AAC | 5G NR DL (CP-OFDM, TM 3.1, 40 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.54 9.6
10986 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 50 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.50 +9.6
10987 | AAC | 5G NR DL (CP-OFDM, TM 3.1, 60 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.53 9.6
10988 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 70 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.38 9.6
10989 | AAC | 5G NR DL (CP-OFDM, TM 3.1, 80 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.33 +9.6
10990 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 90 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.52 +9.6
11003 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 30 MHz, 64-QAM, 15kHz) 5G NR FR1 TDD 10.24 +9.6
11004 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 30 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 10.73 9.6
11005 | AAA | 5G NR DL (CP-OFDM, T™M 3.1, 25 MHz, 64-QAM, 15kHz) 5G NR FR1 FDD 8.70 +9.6
11006 | AAA | 5G NR DL (CP-OFDM, T™M 3.1, 30 MHz, 64-QAM, 15kHz) 5G NR FR1 FDD 8.55 9.6
11007 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 40 MHz, 64-QAM, 15 kHz) 5G NR FR1 FDD 8.46 +9.6
11008 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 50 MHz, 64-QAM, 15kHz) 5G NR FR1 FDD 8.51 +9.6
11009 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 25 MHz, 64-QAM, 30 kHz) 5G NR FR1 FDD 8.76 +9.6
11010 | AAA | 5G NR DL (CP-OFDM, T™M 3.1, 30 MHz, 64-QAM, 30kHz2) 5G NR FR1 FDD 8.95 19.6
11011 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 40 MHz, 64-QAM, 30kHz) 5G NR FR1 FDD 8.96 19.6
11012 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 50 MHz, 64-QAM, 30 kHz) 5G NR FR1 FDD 8.68 19.6
11013 | AAB | IEEE 802.11be (320 MHz, MCS1, 99pc duty cycle) WLAN 8.47 +9.6
11014 | AAB | IEEE 802.11be (320 MHz, MCS2, 99p¢ duty cycle) WLAN 8.45 +9.6
11015 | AAB | IEEE 802.11be (320 MHz, MCS3, 99pc duty cycle) WLAN 8.44 +9.6
11016 | AAB | IEEE 802.11be {320 MHz, MCS4, 99pc duty cycle) WLAN 8.44 +9.6
11017 | AAB | IEEE 802.11be (320 MHz, MCS5, 99pc duty cycle) WLAN 8.41 +9.6
11018 | AAB | IEEE 802.11be (320 MHz, MCS6, 99pc duty cycle) WLAN 8.40 9.6
11019 | AAB | IEEE 802.11be (320 MHz, MCS7, 99pc duty cycle) WLAN 8.29 9.6
11020 | AAB | IEEE 802.11be (320 MHz, MCS8, 99pc duty cycle) WLAN 8.27 +9.6
11021 | AAB | IEEE 802.11be (320 MHz, MCS9, 99pc duty cycle) WLAN 8.46 +9.6
11022 | AAB | IEEE 802.11be (320 MHz, MCS10, 99pc duty cycle) WLAN 8.36 9.6
11023 | AAB | IEEE 802.11be (320 MHz, MCS11, 99pc duty cycle) WLAN 8.09 +9.6
11024 | AAB | IEEE 802.11be (320 MHz, MCS12, 99pc duty cycle) WLAN 8.42 9.6
11025 | AAB | IEEE 802.11be (320 MHz, MCS13, 99pc duty cycle) WLAN 8.37 +9.6
11026 | AAB | IEEE 802.11be (320 MHz, MCSO0, 99pc duty cycle) WLAN 8.39 9.6

E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed
for the square of the field value.
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Appendix C: System Check Plots

RF SAFETY LABORATORY

System Verification

Verification Conditions

Measurement Results

SAR [W/kg] or APD [W/m2]

Deviation [%]

psSAR1g 2.58 1.73
psSAR10g 1.20 1.03
Peak SAR (Extrapolated) 5.36 2.64
psAPD (4.0 cm?, sq) N/A N/A

Interpolated SAR [W/kg]
5.36

Verification Source Power [dBm] |Phantom Section Test Distance Signal, |Frequency [MHz] ConvF (x, Y, z)
[mm] uiD
D2450V2 - SN1112 17.0 Flat 10 CW, 0 |[2450.000 6.72,7.08,6.68
Test Setup
Test Date Ambient |TSL Temp | Measurement|Phantom TSL Type |[Cond. |Perm. |Probe, Cal. Date DAE, Cal. Date
Temp [°'C] [['C] SW [S/m]
2025-05-16 23.7 22.8 16.4.0.5005 |Twin-SAM V8.0 - Head 1.83 38.1 EX3DV4 - SN7859, DAE4ip Sn1862,
2159 Simulating 2025-05-05 2025-01-16
Liquid
Scans Setup
Area Scan Zoom Scan
Grid Extents [mm] 40.0 x 80.0 30.0 x 30.0 x 31.2
Grid Steps [mm] 10.0 x 10.0 5.0x5.0x 1.5
Sensor Surface [mm] 3.0 1.4
Grading Ratio N/A 1.5

FCC ID: IPH-04967
Test Report S/N: 2025.020.01

1C: 1792A-04967
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Appendix B: Tissue Stimulating Liquids, System Checks and System Validation

B.1. SAR System Check

Prior to SAR assessment, the system is verified to +10% of the SAR measurement on the reference dipole at
the time of calibration by the calibration facility. SAR System Validation was performed and complies with
requirements per IEC/IEEE 62209-1528.

Table 1 System Check Results (SAR)

M
N . Input L Measured ~ easure 1W Target N
G Frequency Tissue e Amb. Tissue Power Verification Probe DAE SN 18 SAR 1W Target 1g [1W Normalized 1g SAR d 10g 10g SAR 1W Normalized [ 10g SAR
Vi (MHz) Type Temp. (°C) [Temp (°C) Source SN SN b SAR (W/Kg) | 1g SAR (W/Kg) | Deviation | SAR g 10g SAR (W/Kg) | Deviation
(dBm) (W/Kg) (W/Kg)
(W/Kg)
Beta 2450 Head 05/16/2025 23.7 22.8 17 1112 7859 1862 2.580 50.600 51.478 1.73% 1.200 23.700 23.943 1.03%

B.2. Dielectric Parameters of the TSL

Table 2 SAR Tissue Dielectric Parameters

: - - o Permittivity
Date Tissue Liquid Temp (°C) [ Frequency (MHz) Conductivity Conductivity Deviation Permittivity Target Deviation
Type Measured (o) Target (o) measured (er) (er)
5/16/2025 Head 22.8 2400 1.79 1.76 2.01% 38.2 39.3 -2.79%
5/16/2025 Head 22.8 2450 1.83 1.80 1.49% 38.1 39.2 -2.79%
5/16/2025 Head 22.8 2480 1.85 1.83 0.97% 38.0 39.2 -2.86%
5/16/2025 Head 22.8 2500 1.87 1.85 0.59% 38.0 39.1 -2.88%

The above measured tissue parameters were used in the DASY software. The DASY software was used to
perform interpolation to determine the dielectric parameters at the SAR test device frequencies (per KDB
Publication 865664 D01v01r04 and IEEE 1528-2013 6.6.1.2). The tissue parameters listed in the SAR test plots
may slightly differ from the table above due to significant digit rounding in the software.

The SAR values were compensated for deviations between the measured and required tissue dielectric
properties, as described in IEC/IEEE 62209-1528. The SAR values were applied to only scale up the measured
SAR values, and not downward, per KDB Publication 865664 D01v04r04.

FCC ID: IPH-04967 1C: 1792A-04967 SAR-001: SAR Test Report RevA
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B.3. FCC System Validation

Per FCC KDB Publication 865664 D02 Section 2.3 a) states “SAR system validation status and system
verification results should be documented in a separate section of the SAR report, or as an attachment, to
confirm measurement accuracy.”

The SAR systems used for evaluating this device were validated against its performance specifications prior
to the SAR measurements.

Reference dipoles were used with the required tissue-equivalent media for system validation, according to
the procedures outlined in FCC KDB Publication 865664 D01 and IEEE 1528-2013. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the
valid frequency range of the probe calibration point.

Per FCC KDB 865664 D02, “the validation status should be documented according to the validation date(s),
measurement frequencies, SAR probes, calibrated signal type(s) and tissue dielectric parameters.” A
tabulated summary of the system validation status is provided accordingly:

Table 3 System Validation

RCITTE Probe CalF CW Validation Mod Validation
System (MH2) Date Probe DAE Freq Tissue Cond. (6) |Perm (er) Sensitivity Probe Probe Mod Duty PAR
(MHz) Type Linearity | Isotropy Type Factor
Beta 2450 05/13/2025 7859 1862 2450 Head 1.72 38.4 PASS PASS PASS OFDM N/A PASS

NOTE: The probes have been calibrated for both CW and modulated signals. Modulations in the table
above represent test configurations for which the measurement system has been validated per FCC KDB
Publication 865664 D01 for scenarios when CW probe calibrations are used with other signal types.

SAR systems were additionally validated for modulated signals with a periodic duty cycle or with a high PAR
(peak to average ratio) >5 dB, such as OFDM according to FCC KDB Publication 865664 D01 v01r04.

FCC ID: IPH-04967 1C: 1792A-04967 SAR-001: SAR Test Report RevA
Test Report S/N: 2025.020.01 Page B2 of B3




B.4. Sample TSL Compositions

TSL recipes are proprietary to SPEAG. Since the composition is approximate to the actual liquids utilized, the
manufacturer data sheets are provided below.

Schmid & Partner Engineering AG s p e a g

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 2459779
www,speag swiss, info@speag. swiss

Measurement Certificate / Material Test

Item Name Head Tissue Simulating Liquid (HBBL600-10000V6)
Product No. SL AAH U16 BC (Batch: 230912-5)
Manutacturer SPEAG

Measurement Method
TSL diclectric parameters measured using calibrated DAK probe.

Target Parameters
Target parameters as defined in the IEEE 1528 and IEC 62209 compliance standards.

Test Condition
Ambient Condition 22°C ; 30% humidity
TSL Temperature 22°C

Test Date 14-Sep-23
Operator CL
Additional Information
TSL Density t
TSL Heat-capacity
Results
[Target __ |Dift.to Target [%] [
A-eps A-sigma l o0
427 088 46 25 %50
418 089 | 54 07 | i .
417 090 56 25 | [
a6 09| 58 26 o0 [
415 091 59 a1 »100 |
e o 750 o0 1500 2500 3500 4500 5500 6500 7500 600 9500
415 097 55 10 L sl Fi M’i",, R
406 1.18 54 00 o }
ws 120| se 08 ‘ P .
403 128 52 04 [ 5o [
403 130 53 01 | ¥ |
403 131 53 03 | 440
402 13 5.4 0.2 | 810
402 124 53 02 g (&
401 137 53 01 m.smzsmmmmmrmmm |
00 140 53 00 ‘ Fraquency M -
810 | 421 | 139 | 141 400 140 53 07 2500 | @4 | 141 |27s| ae 201 | 39 S8
400 140 53 14 aroo | @ | 143 | 284 | 377 312 | a7 58
400 140 53 21 so00 | 368 | 160 | 482 ®0 466 17 08
400 140 5.0 43 250 | oms| 160 [dem| e am | 18 09
400 140 ay 64 sa00 [lonel| 162 |are]| sse 47 | 15 ad
400 140 45 86 ssoo [Eaazl| 1as [EEGE] 56 as | LS 1S
399 144 47 73 5600 | 361 | 165 | 514 385 507 15 15
LIS AL 68 oo |ana| 165 [fses)]| sa ST [ 1S 18
397 153 47 87 so00 | as7 | 166 | 83 %3 527 2 14
396 158 49 52 cooo | a8 | 1es | ss2 551 548 0z 0%
306 162 “o 42 oo |loks]| 71 [mam] ws 69T | 0! 13
5 167 49 a8 7000 | 838 75 881 330 65 13 24
394 LT 61 a4 500 | s26| 178 |7 na 724 21 24
303 176 5.1 31 oo [BER 100 MESl w=r 7| 22
et o N 28 | R
9.1 185 53 19 9000 300 185 024 5 008 49 9
2 | el i oo [EEEH ne [ a0 87| LSS
e 03 10000 | 282 | 1w [soar] a4 0wl 70 D°

TSL Dielectrie Parametery

Figure 1 - Head TSL Calibration Certificate Example
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Appendix A: SAR Test Plots

RF SAFETY LABORATORY

DUT: A04967; SN: 02863

Test Conditions

Exposure Position, Test Band Signal, UID Ant. Channel |Frequency |ConvF (x,y,z)
Condition Distance [mm] Number |[MHz]
Body/Extremity Flat, EDGE LEFT, |2.4 GHz WIFI |IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps), Antenna Ch. 11 2462.000 |6.72,7.08,6.68
0.00 10012 2.4 GHz
Test Setup
Test Date Ambient |TSL Temp | Measurement|Phantom Type Cond. |TSL Probe, Cal. Date DAE, Cal. Date
Temp [*C] |[*C] W [S/m] |Perm.
2025-05-16 |23.7 22.8 16.4.0.5005 | Twin-SAM V8.0 - Head 1.84 |[38.1 EX3DV4 - SN7859, |DAE4ip Sn1862,
2159 Simulating 2025-05-05 2025-01-16
Liquid
Scans Setup
Area Scan Zoom Scan
Grid Extents [mm] 60.0 x 120.0 34.2 x34.2x33.4
Grid Steps [mm] 10.0 x 10.0 3.8x3.8x1.4
Sensor Surface [mm] 3.0 1.4
Grading Ratio N/A 1.4
MAIA Y Y
Measurement Results
psSAR1g [W/Kg] 0.463
psSAR10g [W/Kg] 0.17
Power Drift [dB] -0.04
Peak SAR (Extrapolated) [W/kg] 1.62
M2/M1 [%] 63.4
Dist 3dB Peak [mm] 5.1

Interpolated SAR [W/kg]
162

FCC ID: IPH-04967
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