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1. ATTESTATION OF TEST RESULTS

GOOGLE LLC

Applicant Name and 1600 AMPHITHEATRE PARKWAY

Address
MOUNTAIN VIEW, CA 94043 U.S.A.
Model G2YBB
FCC ID A4RG2YBB
EUT Description PHONE

Conducted: 41151FDAQO00075, 3B231FDAQO004A
Radiated: 41061FDAQO002T

Serial Number

2024-01-08 2024-01-08

2024-01-08 to 2024-03-25 | 2024-02-27 to 2024-04-16
Applicable Standards FCC 47 CFR PART 2 AND 25
Test Results COMPLIES

UL Verification Services Inc. tested the above equipment in accordance with the requirements set forth in the
above standards. The test results show that the equipment tested is capable of demonstrating compliance
with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein. It is the manufacturer's responsibility to assure that additional production units
of this model are manufactured with identical electrical and mechanical components. All samples tested were
in good operating condition throughout the entire test program. Measurement Uncertainties are published for
informational purposes only and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL Verification Services Inc and
all revisions are duly noted in the revisions section. Any alteration of this document not carried out by UL
Verification Services Inc will constitute fraud and shall nullify the document.

Approved & Released By: Prepared By:
-~ \
oo e
"l

Dan Coronia Kiya Kedida

Operations Leader Senior Project Engineer

UL Verification Services Inc. UL Verification Services Inc
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FCC ID: AARG2YBB

DATE: 2024-05-01

2. SUMMARY OF TEST RESULTS
This report contains data provided by the customer, which can impact the validity of results. UL

Verification Services Inc. is only responsible for correctly integrating customer-provided data with
measurements performed by UL Verification Services Inc.

Requirement g
N Requirement Clause
Description Number (FCC) Result Remarks
RF Output Power §2.1046 Report only N/A
RF Output Power .
Verification §25.204 (a) Complies N/A
Occupied Bandwidth §2.1049 Reportlr;?“i)/ urposes N/A
Emissions Mask - within
; §2.1049 .
250% of Authorized Complies N/A
Bandwidth §25.202 (f)(1)&(2)
o §2.1051 ;
Out of Band Emissions §25.202 (1(3) Complies N/A
Additional Unwanted §25.216 (c)(e)(h) & (i) .
Emission (1559-1610MHz) | FCC 03-283 Complies N/A
Carrier-Off State Emissions | §25.216 (i) Complies N/A
(1559-1610MHz) FCC 03-283 P
Frequency Stability §25.202 (d) Complies N/A
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DATE: 2024-05-01

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with the following:

ANSI C63.26:2015
FCC 47 CFR Part 2 and Part 25

4. FACILITIES AND ACCREDITATION

FCC KDB 971168 D01 v03r01: Power Meas License Digital Systems
FCC KDB 971168 D02 v02r02: Misc Rev Approv License Devices
FCC KDB 412172 D01 v01r01. Determining ERP and EIRP

UL Verification Services Inc. is accredited by A2LA, certification #0751.05, for all testing performed within

the scope of this report. Testing was performed at the locations noted below.

Address ISED Colriizny .FCC .
CABID Number Registration
O Building 1: 47173 Benicia Street, Fremont, CA 94538 USA
Building 2: 47266 Benicia Street, Fremont, CA 94538 USA
O | Building 3: 843 Auburn Court, Fremont, CA 94538 USA us0104 2324A 550739
Building 4: 47658 Kato Rd, Fremont, CA 94538 USA
Building 5: 47670 Kato Rd, Fremont, CA 94538 USA
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5. DECISION RULES AND MEASUREMENT UNCERTAINTY

5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are calibrated on
a regular basis, with a maximum time between calibrations of one year or the manufacturers’
recommendation, whichever is less, and where applicable is traceable to recognized national standards.

5.2. DECISION RULES

The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012 Clause 8.2.
(Measurement uncertainty is not taken into account when stating conformity with a specified
requirement.)

5.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests performed
on the apparatus:

PARAMETER ULab
Conducted Antenna Port Emission Measurement 1.940 db
Power Spectral Density 2.466 db
Time Domain Measurements Using SA 3.39%

. . 0.450 db Peak
RF Power Measurement Direct Method Using Power Meter 1.300 db Ave.
Radio Frequency (Spectrum Analyzer) 141.16 Hz
Occupied Bandwidth 1.22%
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.78 db
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40db
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.87 db
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 db
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4,73 db
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.51 db
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29 db

Uncertainty figures are valid to a confidence level of 95%.

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable Loss (dB)
— Preamp Gain (dB)

36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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FCC ID: AARG2YBB

DATE: 2024-05-01

6. EQUIPMENT UNDER TEST

6.1.

The EUT is a Phone.

6.2.

EIRP/ERP TEST PROCEDURE

ANSI C63.26:2015

KDB 971168 D01 Section 5.6

EIRP = PMeas + GT - LC

where: EIRP = effective isotropic radiated power, respectively (expressed in the same units as PMeas,

typically dBW or dBm);

PMeas = measured transmitter output power or PSD, in dBm or dBW,;

DESCRIPTION OF EUT

MAXIMUM OUTPUT POWER

GT = gain of the transmitting antenna, in dBi (EIRP);

LC = signal attenuation in the connecting cable between the transmitter and antenna, in dB.

For devices utilizing multiple antennas, KDB 662911 provides guidance for determining the effective array

transmit antenna gain term to be used in the above equation.

The transmitter has a maximum average conducted and EIRP output powers as follows:

FCC Part 25 (2000.1 — 2019.9MHz)

Frequency (MH2) Modulation izcgfag;j Antenna Gain Limit EIRP 99% BW | Emission
(dBm) (dBi) (W) (dBm) w) (kHz) Designator

2000.1 BPSK 22.45 10000 18.55 0.072 61.12 61K1G1D

' QPSK 22.44 10000 18.54 0.071 181.83 182KG1D

2010.0 BPSK 22.55 39 10000 18.65 0.073 60.38 60K4G1D

' QPSK 22.55 ' 10000 18.65 0.073 183.60 184KG1D

2019.9 BPSK 22.74 10000 18.84 0.077 59.02 59K0G1D

' QPSK 22.64 10000 18.74 0.075 183.47 183KG1D

FCC Part 25 (1626.6 — 1660.4MHZ)

Frequency (MH2) Modulation C(ZCS::;? Antenna Gain Limit EIRP 99% BW | Emission
(dBm) (dBi) (W) (dBm) w) (kHz) Designator

1626.6 BPSK 23.76 10000 22.06 0.161 62.48 62K5G1D

' QPSK 23.75 10000 22.05 0.160 182.80 183KG1D

1643.5 BPSK 23.60 17 10000 21.90 0.155 63.07 63K1G1D

' QPSK 23.62 ' 10000 21.92 0.156 183.68 184KG1D

1660.4 BPSK 23.21 10000 21.51 0.142 63.28 63K3G1D

' QPSK 23.22 10000 21.52 0.142 184.61 185KG1D

NOTE: All modulations have been tested, and only the worst test results are shown in the report
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6.3. MAXIMUM ANTENNA GAIN

The antenna(s) gain as provided by the manufacturer are as follow:

ANT 1 ANT 5
Frequency Range (MHz) | Antenna Gain Antenna Gain
(dBi) (dBi)
2000.1 - 2019.9 -3.9 N/A
1626.5 - 1660.4 N/A -1.7

6.4. WORST-CASE CONFIGURATION AND MODE

The EUT was investigated in three orthogonal orientations X/Y/Z on both ANT 1 and ANT 5 antennas. It
was determined that X (Flatbed) orientation was the worst-case orientation.

The emissions mask tests were performed based on declared authorized bandwidths of 230kHz.

Conducted spurious emissions tests were performed on the worst-case antenna port because it has the
highest conducted power.

Radiated spurious emissions below 1GHz were performed with the highest output power on both ANT 1
and ANT 5 as worst-case scenario.

Radiated spurious emissions below 30MHz were investigated and there were no emissions found with
less than 20dB of margin below the specified emissions limits.

Page 10 of 74
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701i

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 319-4000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO:15107843-E4V1

FCC ID: AARG2YBB

DATE: 2024-05-01

6.5. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
Laptop Dell Latitude 7300 876819127 DoC
AC/DC adapter Dell DA130PE1-00 CN OM%iiJKPA%SZOO 066 DoC
Power Adapter Google GW8L7 1HV003B901000B9DE DoC
I/O CABLES (RF CONDUCTED TEST)

ngl.e Port i of;((j)?tnstlcal Connector Type Cable Type Ler?gtt;:?m) Remarks
1 AC 3 Us 115V Un-shielded 2.0 N/A
2 USB 1 USB-C Un-shielded 1.0 N/A
3 RF In/Out 1 EUT Un-shielded 0.6 N/A
4 RF In/Out 1 Communication Test Set Un-shielded 1.2 N/A
5 RF In/Out 1 Barrel N/A N/A N/A

I/O CABLES (RF RADIATED TEST)

ng!e Port i Of;?)?g'cal Connector Type Cable Type Ler?sltt;:?m) Remarks
1 AC 1 uUs 115V Un-shielded 2.0 N/A
1 USB 1 USB-C Un-shielded 1 N/A
2 RF In/Out 1 Antenna Un-shielded 5.0 N/A
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CONDUCTED SETUP

. 3 directional 4 o
EUT Coupler Communications
Test Set
5
Spectrum
Anal
1 nalyzer 1
1
AC MAIN

RADIATED SETUP

Power Adapter

AC MAINS
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7. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this report:

TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due

Antenna, Horn 1-18GHz ETS-Lindgren 3117 80430 2024-08-31

Antenna, Broadband Hybrid, 30MHz to 3000MHz SUNAR JB3 222009 2024-10-31

RF Filter Box, 1-18GHz UL-FR1 NA 217255 2024-10-31

Amplifier, 10KHz to 1GHz, 32dB Sonoma 310N 430250 2024-09-30

EMI TEST RECEIVER Rohde & Schwarz ESW44 169936 2025-02-28

EMI TEST RECEIVER Rohde & Schwarz ESW44 169935 2025-02-28

Wideband Communication Test Set, Call Box R&S GmbH & Co. KG CMW500 85943 2025-02-28

Directional Coupler KRYTAR 152610 198816 2024-10-31

Power Meter, P-series single channel Keysight N1912A 90719 2025-01-31

Power Sensor, P - _series, 50MHz to 18GHz, Keysight N1921A 81319 2025-01-31

Wideband

Filter, HPF 1.2GHz |nstr\:\1/:$r\:\t’2%1rtan WHKX6-948-1.2/15G-40ST 99 2024-10-31

Spectrum Analyzer, PXA, 2Hz to 44GHz Keysight N9030B 231739 2025-01-31

Spectrum Analyzer, PXA, 2Hz to 44GHz Keysight N9030B 245120 2025-02-28

Spectrum Analyzer, PXA, 3Hz to 44GHz Keysight N9030A 85212 2025-02-28

Wideband Communication Test Set, Call Box R&S GmbH & Co. KG CMW500 222793 2025-02-28

Wideband Communication Test Set, Call Box R&S GmbH & Co. KG CMW500 222797 2025-02-28

Chamber, Environmental Thermotron Corp. SM-16C Mini-Max 179936 2024-06-30
Transmitting Antenna, Horn Antenna TEE%%ﬁoa?ital TBMA4 226709 C.N.R.

Antenna, Horn 18 to 26.5GHz AR.A. MWH-1826/B 199659 2024-12-31

Amplifier 18-26.5GHz, +5Vdc, -54dBm P1dB AMPLICAL AMP18G26.5-60 234683 2024-03-29
DC Power Supply GWINSTEK GPS18500 N/A C.N.R.

UL AUTOMATION SOFTWARE

CLT Software uL UL RF V2023.11.21.0
Power Measurement Software UL UL RF V2023.08.14.0
Radiated test software UL UL RF Ver 9.5 2023-05-01
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8. RF OUTPUT POWER VERIFICATION

LIMITS

FCC: §25.204
(a) In bands shared coequally with terrestrial radio communication services, the equivalent isotropically
radiated power transmitted in any direction towards the horizon by an earth station, other than an ESV,
operating in frequency bands between 1 and 15 GHz, shall not exceed the following limits except as
provided for in paragraph (c) of this section:

+ 40 dBW in any 4 kHz band for 8 <0°

+ 40 + 36 dBW in any 4 kHz band for 0° <6 <5°
where 6 is the angle of elevation of the horizon viewed from the center of radiation of the antenna of the
earth station and measured in degrees as positive above the horizontal plane and negative below it.

TEST PROCEDURE

The transmitter output is connected to a wideband power meter/sensor which is greater than the occupied
bandwidth as worst-case scenario, also the total power readings still comply with the required limit.

The cable assembly insertion loss was entered as an offset in the power meter to allow for a gated
average reading of power.

RESULTS
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8.1.1. Band 23 ANT 1

Test Engineer ID: | CK | TestDate: | 2024-03-11

Band 23 SCS 3.75kHz

e Conducted Average Antenna EIRP Average Power
Frequency SC Size Power (dBm) Gain (dBi (dBm)
(MHz) ain (dBi)
BPSK QPSK BPSK QPSK
2000.1 1SCO 22.45 22.44 18.55 18.54
1SC47 22.4 22.44 18.5 18.54
2010 1SC0 22.55 22.55 39 18.65 18.65
1SC47 22.55 22.45 18.65 18.55
2019.9 1SC0 22.62 22.6 18.72 18.7
1SC47 22.63 22.64 18.73 18.74
Band 23 SCS 15kHz
Test
Conducted Average Antenna EIRP Average Power
Frequency SC Size Power (dBm) Gain (dBi) (dBm)
(MHz)
BPSK QPSK BPSK QPSK
1SCOo 22.13 22.11 18.23 18.21
1SC11 22.2 22.27 18.3 18.37
3SC0 N/A 22.28 N/A 18.38
2000.1 3SC9 N/A 22.35 N/A 18.45
6SCO N/A 21.85 N/A 17.95
6SC6 N/A 21.79 N/A 17.89
12SC0 N/A 20.94 N/A 17.04
1SCO0 22.34 22.35 18.44 18.45
1SC11 22.23 22.23 18.33 18.33
3SCO0 N/A 22.41 N/A 18.51
2010 3SC9 N/A 22.4 -3.9 N/A 18.5
6SCO N/A 22.2 N/A 18.3
6SC6 N/A 22.33 N/A 18.43
12SC0 N/A 21.05 N/A 17.15
1SCo 22.74 22.59 18.84 18.69
1SC11 22.73 22.58 18.83 18.68
3SCO0 N/A 22.56 N/A 18.66
2019.9 3sC9 N/A 22.35 N/A 18.45
6SCO N/A 22.32 N/A 18.42
6SC6 N/A 22.25 N/A 18.35
12SC0 N/A 21.25 N/A 17.35
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DATE: 2024-05-01

8.1.2. Band 255 ANT 5

‘ Test Engineer ID: ‘ ‘ Test Date: | 2024-03-11 ‘
Band 255 SCS 3.75kHz
Frequency SC Size Power (dBm) nussne (dBm)
(MHz) Gain (dBi)
BPSK QPSK BPSK QPSK
16%6.6 1SC0 23.65 23.64 21.95 21.94
1SC47 23.63 23.63 21.93 21.93
16435 1SC0 23.37 23.38 17 21.67 21.68
1SC47 23.38 23.39 21.68 21.69
16605 1SC0 23.21 23.17 2151 21.47
1SC47 23.21 23.22 2151 21.52
Band 255 SCS 15kHz
Frequency SC Size Power (dBm) phsstne (dBm)
(MHz) Gain (dBi)
BPSK QPSK BPSK QPSK
1SC0 23.74 23.68 22.04 21.98
1SC11 23.76 23.75 22.06 22.05
3SC0 N/A 23.24 N/A 2154
1626.6 35C9 N/A 22.94 N/A 21.24
65C0 N/A 226 N/A 20.9
6SC6 N/A 22.74 N/A 21.04
12SC0 N/A 22.07 N/A 20.37
1SCO 23.56 23.58 21.86 21.88
1sC11 23.6 23.62 21.9 21.92
35C0 N/A 23 N/A 21.3
1643.5 35C9 N/A 22.94 -1.7 N/A 21.24
6SCO N/A 22.68 N/A 20.98
6SC6 N/A 22.65 N/A 20.95
125C0 N/A 21.83 N/A 20.13
1SC0 22.94 22.98 21.24 21.28
1sC11 22.96 22.97 21.26 21.27
3SC0 N/A 22.93 N/A 21.23
1660.4 3SC9 N/A 2291 N/A 21.21
6SCO N/A 22.61 N/A 20.91
65C6 N/A 226 N/A 20.9
12SC0 N/A 2157 N/A 19.87
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DATE: 2024-05-01

9. CONDUCTED TEST RESULTS
9.1. OCCUPIED BANDWIDTH

RULE PART(S)
FCC: §2.1049

LIMITS

For reporting purposes only.

TEST PROCEDURE

The transmitter output was connected to a calibrated coaxial cable and coupler, the other end of which
was connected to a spectrum analyzer. The occupied bandwidth was measured with the spectrum
analyzer at the middle channel in each band. The nominal RBW shall be in the range of 1% to 5% of the
anticipated OBW, and the VBW shall be set = 3 x RBW. The 99% bandwidths were measured and

recorded.

RESULTS

Plots are provided for the mid channel. Tabular data for all channels is presented.
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REPORT NO:15107843-E4V1 DATE: 2024-05-01
FCC ID: AARG2YBB

9.1.1. Band 23 ANT 1

Band 23 SCS 3.75kHz — Antl

Test I(:'\rﬂeﬁ'qzt;ency Modulation SC Size 99% BW (kHz)
BPSK 1SC0 32.328
2000.1 QPSK 1SCO 36.381
BPSK 1SC0 32.050
2010.0 QPSK 1SCO 33.863
BPSK 1SC0 31.948
2019.9 QPSK 1SC0 35.873

Band 23 SCS 15kHz — Ant1l

=t I(:'\rﬂtit'qzl;ency Modulation SC Size 99% BW (kHz)
BPSK 1SCO 61.196
QPSK 1SC0 62.053
2000.1 QPSK 3SC0 71.343
QPSK 6SCO 105.23
QPSK 12SCO0 181.83
BPSK 1SCO 60.377
QPSK 1SCo 58.343
2010.0 QPSK 3SC0 71.088
QPSK 6SCO 108.50
QPSK 12SC0 183.60
BPSK 1SC0 59.017
QPSK 1SC0 59.843
2019.9 QPSK 3SC0 71.218
QPSK 6SCO 113.22
QPSK 12SC0 183.47
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Band 23 SCS 3.75kHz — Ant 1
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DATE

1 2024-05-01

Band 23 SCS 15kHz — Ant 1
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REPORT NO:15107843-E4V1 DATE: 2024-05-01
FCC ID: AARG2YBB

9.1.2. Band 255 ANT 5

Band 255 SCS 3.75kHz — Ant 5

Test I(:'\rﬂeﬁ'qzt;ency Modulation SC Size 99% BW (kHz)
BPSK 1SC0 32.050
1626.6 QPSK 1SCO 35.877
BPSK 1SC0 34.158
1643.5 QPSK 1SCO 34.459
BPSK 1SC0 32.758
1660.4 QPSK 1SC0 35.075

Band 255 SCS 15kHz — Ant 5

=t I(:'\r/ﬁ_('qzt;ency Modulation SC Size 99% BW (kHz)
BPSK 1SCO 62.479
QPSK 1SC0 65.072
1626.6 QPSK 3SC0 72.458
QPSK 6SCO 113.15
QPSK 12SCO0 182.80
BPSK 1SCO 63.072
QPSK 1SC0 65.920
1643.5 QPSK 3SC0 73.935
QPSK 6SCO 112.07
QPSK 12SC0 183.68
BPSK 1SC0 63.280
QPSK 1SC0 65.216
1660.4 QPSK 3SC0 73.728
QPSK 6SCO 107.74
QPSK 12SC0 184.61
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Band 255 SCS 3.75kHz — Ant 5
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Band 255 SCS 15kHz — Ant 5
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REPORT NO:15107843-E4V1 DATE: 2024-05-01
FCC ID: AARG2YBB

9.2 EMISSIONS MASK WITHIN 250% OF AUTHORIZED BANDWIDTH

LIMITS

FCC §25.202

() Emission limitations. Except for SDARS terrestrial repeaters and as provided for in paragraph (i), the
mean power of emissions shall be attenuated below the mean output power of the transmitter in
accordance with the schedule set forth in paragraphs (f)(1) through (f)(4) of this section. The out-of-band
emissions of SDARS terrestrial repeaters shall be attenuated in accordance with the schedule set forth in
paragraph (h) of this section.

(1) In any 4 kHz band, the center frequency of which is removed from the assigned frequency by more
than 50 percent up to and including 100 percent of the authorized bandwidth: 25 dB;

(2) In any 4 kHz band, the center frequency of which is removed from the assigned frequency by more
than 100 percent up to and including 250 percent of the authorized bandwidth: 35 dB;

TEST PROCEDURE

The transmitter output was connected to a calibrated coaxial cable and coupler, the other end of which
was connected to a spectrum analyzer. The channel edge emissions were measured on the low, mid and
high channels. The limits within 250% of the authorized bandwidth are relative to the total in-band
(channel) power. The measurement bandwidth (RBW) is set to >= 4kHz and VBW set to at least 3 times
the RBW. To measure the average value of the emissions the detector is set to rms while observing the
minimum required number of points as detailed in ANSI C63.26 for average rms measurements. The
sweep time is set to 2ms multiplied by the number of points to obtain the average over 2ms. Multiple
sweeps with max hold enabled are made to capture the maximum average value.

RESULTS

The tests were performed based on declared authorized bandwidths of 230kHz. Both ANT 1 and ANT 5
were performed on low, mid, high channels for SCS 3.75kHz on SC 1SCO0 and 1SC47 and SCS 15kHz
SC 1SCO0 and 1SC11, 12SCO0 as worst case.
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9.2.1. Band 23 ANT 1

Band 23 SCS 3.75kHz — Ant 1

Specirum Analyzer 1 Spectrum Analyzer 2 [Spectium Analyzer 3 Spectrum Analyzer 5 N Specirum Analyzer 1 Spectrum Analyzer 2 ‘5vewumAnaly1er3 Spectrum Analyzer 5 N
Han et s bt et Vone + £ reaens Han et s bt i Povet + £ reaens
YSIGHT [input = InpuZ 800 Atlen 30 6B g Fres Aun (Canter Freq 2000100000 GHz T YSIGHT [input = InpuZ 800 Atlen 30 6B g Fres Aun (Canter Freq 2000100000 GHz T
L e (Gats. Gl g Hold. 100.00% of 100 center FIEquency | gepings L e (Gats. CF g Hold. 100.00% of 100 Cenier FIequency | setings
jan Al Froa Ral.In 3) IFGan Low  Ralio 361 Nono 2000100000 GHz jan Al Froa Ral.In 3) IFGan Low  Ralio 361 Nono 2000100000 GHz
w NEF Adspie w NEF Adspie
Step Step
1 Grogh Y Ref Lvl Offset 12.64 a8 300,000 kHz 1 Grogh Y Ref Lvl Offset 12.64 a8 300,000 kHz
ScaleiD 108 Ret Value 30.0 d8m Auto ScaleiD 108 Ret Value 30.0 d8m Auto
Log Wan Log an
L ‘ [Freq offset L [Freq offset
‘ (0Hz (0Hz
Disp Genter 2.000100 GHz ‘Span 25000 MHz Disp Genter 2.000100 GHz ‘Span 25000 MHz
1000 pts 1000 pts
2 lane Power Weasure Trace 2 lane Power Weasure Trace
©| 23.54aBm./ 023 MMz ©| 2384aBm. 023 MHz
15,0 kHz 15,0 kHz
2301 kHz 2301 kHz
7926 kHz 7926 kHz
4.000 MHz 4.000 MHz
£.000 MHz £.000 MHz
12 50 Met 12 50 Met
War 28, 2021 00w War 28, 2021 00w
w9~ ? e REILYISS D wac ol ? e R JECh-S
SpectumAnalyzer 1 |Spectrum Analyzer 2 [Spectium Analyzer 3 Spectrum Analyzer 5 + £ ‘ Erequency v
Speciium Analyzer 1 +| Specirum Analyzer 2 Spestrum Analyzer § Specirum Analyzer 5 ‘ + Q Frequency v SEM jGhenriel Pawer harinel Power Channel Power
SEM Channel Pawer ‘Ghannel Pawer Channel Power YSIGHT [input = InpuZ 800 Atlen 30 6B g Fres Run (Canter Freq 2010000000 GHz cemer Froqveny [amee |
input: R Input 2: 50 0 Atten: 30 o8 Free AU (Centar req 2010000000 OHz — hoalHodd. 100.00% of 100 Settings
I YSI?:T G g = L‘L?a oms " A:u\HLklmranul 100 (Center Frequency Setfings “* in Auta From Rel. Inl (5 IF Gain. Low Ridio St More 2010000000 GHz
an Al Froa Rel. Inl (5) IF Gain. Low Rt St None 2.010000000 GHz v NEF Adagive Siep
w NEE Aupine o
step i " Ref Lvl Offset 12.64 dB 900.000 kHz
16Graph Ret Lvi Offset 12.64 dB 300.000 KKz Scaleiiv 10 a8 Ret Value 30.0 d8m Auie
ScaleiDiv 10 48 Ret Vaiue 30.0 d8m Au Log tian
Log ian 0 [Freq ot
i [Freq Ofset (0Hz
‘ lonz ‘ —T
: i
00 ‘ Disp Canter 2.010000 GHz ‘Span 25000 MHz
Disp Canter 2.010000 GHz ‘Span 25000 MHz 1000 pts
1000 pts 2 lane Power Weasure Trace
2 Tabie Power Measure Trace - 25.63 dBm/ 0.23 MHz
S| z3594Bm/ 023 MHz
Start Freq_|_Stop Freq
“Swrifreq | SwpFieg | TE0RH: 2301 kHz 88 (A5.45]
T60KHz 2301 kHz 1.10) . 230.1kHz| 7926 kHz 40,00 (2852) 4030k
20AkHz 728 kHz (2748 W20k To26kHz 1500 MHZ 4914 (3614 T9Bak 5110 (3810 B2k
To26kHE 1500 MHZ 4861 (3561) 9882k 5150 | (3850) 7952k A000MHz | 8000 MHZ - - - - ) —
4000MHz  B.000 MHZ ) - BOCOMHz 1250 MHz - (— - - =) =
BOCOMMZ 1250 MHZ =) - e o | oz L Y
1250 Mez 1500 e . ar 28,
R G S HITE R dist-Sal -2/ [ B ><
£ ssv22am 0O » %
SpeciumAnalyzer 1 Spectrum Analyzer 2 [Spectrum Analyzer § Spectrum Analyzer & y . SpeciumAnalyzer 1 Spectrum Analyzer 2 [Spectrum Analyzer § Spectrum Analyzer & y .
SEM Channel Pawer ‘Channel Pawer Channel Power + & Frequency SEM Channel Pawer hannel Pawer Channel Power + & Frequency
KEYSIGHT [rput F InpMz SO0 Atten 30 6B ng Fres Run  (Canter Freq 2018800000 GHz — KEYSIGHT [rput F InpMz SO0 Atten 30 6B ng Fres Run  (Canter Freq 2018800000 GHz —
L e Gala O mwglHok. 100.00% of 100 Center FIequency | seiings L e Gala O mwglHok. 100.00% of 100 Center Frequency | geiings
an Aule Froq Rel. Inl (5) IF Gain. Low Rt St Non ;2015900000 GHz. an Aule Froq Rel. Inl (5) IF Gain Low Rt St Non 2.015300000 GHz
o o
step step
1 Greph ' Ref Lvl Offset 12.64 4B 300000 kHz 1 Greph ' Ref Lvl Offset 12.64 4B 300000 kHz
ScaleiDiv 10 48 Ret Value 30.0 d8m At ScaleiDiv 10 48 Ret Value 30.0 d8m At
Log wian Log wian
o ‘ Freomet o Freomet
1 |0tz ‘ |0tz
100 ‘ 100 ‘
Disp Center 2.019800 GHz ‘Span 25000 MHz Disp Center 2.019800 GHz ‘Span 25000 MHz
1000 pis. 1000 pis.
2 Tatie Power Measure Trace 2 Tatie Power Measure Trace
S| 73e8dBm/ 023 MHz S| 7364dBm/ 023 MHz
TS0kHz 2301 kHz| 4,300 kHz (-2.96) 3 TS0kHz 2301 kHz| 4,300 kHz -2.78) X
230.1kHz  7926kHz| 4.300kHz| 980D (2668) 5309k 3808 | (2676) 3418k 230.1kHz  7926kHz| 4300kHz| 9858 (27.23) 520k 3820 | (2685) 3428k
7o26kHz  1S00MHz| 4300kHz| 4817 (3517) 800Gk 5158 | (38.58)  B09.2k 7o26kHz  1S00MHz| 4300kHz| 4833 (3533) 800Gk 5142 | (3842)  BOBEK
4000MHz  BOCOMHZ|  1.000 MHZ - =) - - () - 4000MHz  BOCOMHZ|  1.000 MHZ - =) - - () -
BOCOMMz 1250 MHz| 1.000 MHz| - ) - - ) - BOCOMMz 1250 MHz| 1.000 MHz| - ) - - ) -
12500k 1500071000 M0k i . 12500k 1500071000 M0k i .
War 29, 2024 A O] w” War 29, 2024 2 O] W
9 cm e 13 8 B 3¢ 9 c ol ? e 13| 8 B 3¢

Page 25 of 74

UL VERIF

47173 BENICIA STREET, FREMONT, CA 94538, USA

ICATION SERVICES INC.

TEL: (510) 319-4000

FORM NO: CCSUP4701i
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO:15107843-E4V1
FCC ID: AARG2YBB

DATE: 2024-05-01

Band 23 SCS 3.75kHz — Ant 1

1 [ J Spectrum Analyzer & ‘ F
J— requency ¥
Specium Analyzer 1 o[Spectrum Anatyzer 2 (Spectrum Analyzer 3 Spectrum Analyzer 5 H_ fel Frequency v SEM |Ghannel Pawer [Granne Power Channe! Power ‘+ ko
SEM Channel Pawer Channel Pawer Channel Pouer YSIGHT [input R InpulZ 600 Atlen 30 B v Free Aun  (Conter Freg 2000100020 CHz Cener Frequeny  [oomrey |
ut: RF InpuiZ:500  Atten 30dB Freefun  [Contr Freq. 2000100000 GHz i — [Gata. OF oalHakd 100.00% of 100 Setiings
YSIGHT = G - oo OF vl 100, S5l 100 Center Frequency [ ggpings b i o Frog Rel. Il ¢5) F Gatn, Low R 51 Noro 12000100000 GHz.
= ian fula Froa Ral.In 3) IF Gain Law  Raio 56 Noro, 2000100000 GHz u [eFE: Aspine swep
NEF Adspie
e Step 1 Grogh ! Ref Lvl Oftsét 12.64 4B 300,000 kHz
1 Graph v Ref Lvl Offsat 12.64 0B 300,000 kHz Scale/Div 10 a8 Ref Value 30.0 dBm Auio
Scale/Dv 1048 Ref Value 30.0 d8m Auto Loy an
tee | Man 10 Freq Ofset
L ‘Fveqoﬂser |0 Hz
o ‘ — l0Hz
f ;
%00 ‘ Disp Genter 2.000100 GHz ‘Span 2.5000 MHz
Disp Genter 2000100 GHz ‘Span 25000 MHz 1000 pts.
1000 pts. 2Tate Pawer Weasure Trace
2 Tatis o Power easre Trace <\ 23.52dBm. 0.23 MHz
2| 2345.aBm./ 023 MMz
S freq | SopFreq | 2301 kHz | 4.300 kHz
150kHz | 2301 kHz|  4.300 kHz 7926 kHz
230.1kHz|  TE26KHz|  4.300 kHz | 1.500 hiHz
7826kHz | 1.500 M 4.300 kHz | 8.000 MHz
4.000MHz  B.00OMHZ| 1,000 MHe| - =) = = (=] = 12.50 MHz
BOCOMHz 1250 MHz| 1000 MHz| - [ - - =) - Mz s p
12500z 1500z 1000 M il . L) Mar2s,2024‘ H ] = A
IR IR I o0 7 W=l ?"Ease EHIT YEa i
£ Tt 00 #%
Low Channel QPSK 1SC47
Low Channel BPSK 1SC47
| I lyzer 3 Spectum Analyzer 5 ‘
. Frequency v J—
SEM cnannel Pawer IChanne! Power ‘C"’""E‘ Pouer + 2 = SpecrumAnalyzer 1 /Spectrum Analyzer 2 [spectrum Analyzer 3 Spectrum Analyzer 5 ‘ + ¥ Frequency v
YSIGHT [input. R InpulZ 500 Allen 30 B vg Frse Run  Cenler Freg 2010000000 Gz = Pa— SEM (Channel Power hannel Power Channel Power
[Gata. OF oalHakd 100.00% of 100 Setiings Inpust R InpuiZ:500  Atten 30dB Freefun  [Conter Freq. 2010000000 GHz i —
Ll T Froq Rel. 1 ¢5) IF Gatin, Low R 51 Nero 2010000000 GHz i VSIGHT e Com = o OF gl 100, 00% of 100 Center Frequency [ ggpings
w [eeE: Aaspame Siep L Ao Froq Rel. 10 (5) IFGan Low Rl 34 Nono 2010000000 GHz
NEE Adspie
1 Graph v Ref Lvi Ofisot 12.64 48 300000 kHz o Step
Scale/Div 10 a8 Ref Value 30.0 dBm Auio 1 Graph v Ref Lvl Offset 12.64 dB 300.000 kHz
Log an Scale/Dv 108 Ref Value 30.0 d8m Auto
“ Log an
c ‘Fveq(’ﬂsev a0
|0Hz e ‘Fveqoﬂsev
‘ Jorie
|
Disp Genter 2.010000 GHz ‘Span 2.5000 MHz w00
1000 pts. Disp Ganter 2.010000 GHz ‘Span 2.5000 Mz
2Tatie Power Weasie Trace 1000 pts.
. 23.64 dBm/J 0.23 MHz 2 Tabie Power Measure Trace
Lower S| 2381dBm. 0.23 MHz
(dB)
1150kHz 2301 khz 4358
230.1kHz 7926 kHz 3851 510K (43.70)
7E26kHz|  1.500 MHZ -A8.81 [ (36.81) 7862k (3572) 8863k 3880 | (27.51) 3536k 2863 | 2724) 5190k
4.000MHz  B.000 MHZ - (=) - - (=) - 4950 (-36.50) -TA2Bk 4881 | (3581) 8863k
B000MHZ | 1250 MHZ - =) =1 - =) - - =) - - =] -
128Nz 1500 Mz 1000 MK = O = - it =
2 | Mar2s, 2024‘ | ‘ (Y
H] '\l ol ? RO W23 ] B 2R 9 vam gy T
7 ene2aM 00 #%
SpeciumAnalyzer 1| Specirum Analyzer 2 [Spectium Analyzer 3 Specium Analyzer ‘ + & ‘ Frequency v
SEM jGhenriel Pawer |Channel Power Channel Power Speciium Analyzer 1 +| Specirum Analyzer 2 Spectrum Analyzer § Specirum Analyzer & ‘ + Q Frequency v
YSIGHT [input. = InpuiZ B0 Atlen 30 B g Fres Run (Conter Freg 2010000000 CHz T Pa— SEM Channel Pawer hannel Pawer Channel Power
[Gata. OF hoalHakd 100.00% of 100 Setiings mpust R InputZ:500  Atten 3008 Fresfun  |Contsr Freq 2018600000 GHz —
- lnign Aula Froa Rel. Inl () IF Gain Low Raio Sitd Nor 2019900000 GHz. VSIGHT e g = oot A:u\HLklm?anul 100 Center Frequency Seftings.
v NEE Aulsglrve siep = in Al Froa Ral.In ¢5) IF Gain Lo~ Riaio 5d Moo, 2015900000 GHz
NEE Aupine
1 Gragh i Ref Lvl Ofts#t 12.64 a8 300,000 kHz b Step
Scale/Dv 1048 Ref Value 30.0 d8m v 1 Graph v Ref Lvi Olfeot 12,64 98 300000 KKz
tog tan Scaleiiv 10 a8 Ret Value 30.0 d8m Auie
o | Log Wan
L ‘Fveqoﬂser 20
l0Hz o [Freq st
00 |oHz
Disp Ganter 2.019300 GHz ‘Span 25000 MHz 500
1000 pts Disp Canter 2.019800 GHz ‘Span 25000 MHz
2 Tatie v Power Weasure Trace 1000 pts.
S| 2374aBm/ 023 MMz 2 Tans Power Weasure Trace
S| 237108Bms 023 MMz
St freg | Siepfreq |
150kHz | 2301 kHz|  4.300 kHz
230.1kHz  TE26kHz|  4.300 kHz| 115.0kHz | 2301 kHz| 4,300 kHz
TH26kHz 1H00MHZ| 4300 kHz, 230.1kHz  TS26kHz| 4300 kHz,
4000MHz  B.00OMHZ|  1.000 MHZ - =) = = =) = To26kH  1S00MHZ| 4300 kHz,
BODOMHz| 1250 MHz| 1.000 MHz - =) = = = = 4.000MHZ| B.000MHZ| 1,000 MHz,
LSR8 0T 101 M 2t L BOCOMMZ 1250 MHZ| 1.000 MHZ|
q g-}l ~ a2 Marzs,zm" .::H O] WA 1250Mer 1500871 000 M .
L eirasam 00 #% War 28, 2024 00 W~
o) | 2T e RELYEENN

Page 26 of 74

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701i
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 319-4000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO:15107843-E4V1
FCC ID: AARG2YBB

DATE: 2024-05-01

Band 23 SCS 15kHz — Ant 1

PR I waers e . T | yzer 9 .
(e fgnetas | 4 | e (e fgnetas | 4 | e
YSIGHT [input. o InpulZ 600 Atlen 30 6B vg Free Aun  Conter Freg 2000100000 CHz S — YSIGHT [input R InpulZ 600 Atlen 30 6B vg Free Aun  Conter Freg 2000100000 CHz S —
L Gale. O svalHokd. 109.00% of 100 Center Frequency | settings L Gale. O svalHokd. 109.00% of 100 Center Frequency | settings
jan. Al Froa Rol. Inl (3} IF Gain. Low Readio St Nore 2.000100000 GHz. jan, Auler Froa Rel. It ¢5) IF Gain. Low Radio St Nono 2000100000 GHz.
w NEE Adspie — w NEE Adspie —
1 Grogh ! Ref Lvl Ofts4t 13.48 0B 300,000 kHz 1 Grogh ! Ref Lvl Ofts4t 13.48 0B 300,000 kHz
Scale/Div 1048 Ref Value 30.0 d8m Auto Scale/Div 1048 Ref Value 30.0 d8m Auto
Log an Log Man
0 [Freq Ofsst 1 [Freq Offset
‘ l0Hz l0Hz
by
Disp Genter 2.000100 GHz ‘Span 2.5000 MHz Disp Genter 2.000100 GHz ‘Span 2.5000 MHz
1000 pts. 1000 pts.
2 Tatie v Pawer Weasure Trace 2Tate v Pawer Weasure Trace
<\ 2357 dBm. 0.23 MHz < 2383dBm. 0.23 MHz
2301 kHz | 4.300 kHz 2301 kHz | 4.300 kHz
Te2EkHz| 4300 kHz . : 7926 kHz
1500KHz|  4300kHz| 4838 (3638) 9542k 5082 BB 1,500 hiHz
BOOOMHZ|  1.000 MHz| - — - - ) - 000 MHZ
12,50 hHz| 1,000 MHZ - =) - - =) - 12,50 MHZ
War 30, 2024 O] WA War 30, 2024 O] WA
g9~ ol 2 e -5 8 B 34 w9 el ? N EHIL R
Low Channel BPSK 1SCO0 Low Channel QPSK 1SCO
Specirum Analyzer 1 Spectrum Analyzer 2 [Spectrum Analyzer 3 N Specirum Analyzer 1 Spectrum Analyzer 2 [Spectrum Analyzer 3 N
& e Dinne bower + ey B e bt + ey
YSIGHT [input. = InpuiZ B0 Atlen 30 B g Fres Run Conter Freg 2010000000 CHz T YSIGHT [input R InpuiZ B0 Atlen 30 B vg-Fres Run  Conter Freg 2010000000 C T
L o sl Hokd. 100.00% of 100 (Center Frequency | geings e sl Hokd. 100.00% of 100 Center Frequency [ gapings
jan. Al Froa Rol. In 3 IFGan Low Rl 34 Nono 2010000000 GHz jan. Al Froa Rol. In 3 IFGan Low Rl 34 Nono 2010000000 GHz
w NEE Adspie — w NEE Adspie —
| Grogh i Ref Lvl Ofts4t 13.48 0B 300,000 kHz | Grogh i Ref Lvl Ofts4t 13.48 0B 300,000 kHz
Scale/Dv 108 Ref Value 30.0 d8m Auto Scale/Dv 108 Ref Value 30.0 d8m Auto
Log Wan Log an
e ‘ ‘Fveqoﬂsev e ‘Fveqoﬂsev
‘ l0Hz l0Hz
I
Disp Ganter 2.010000 GHz ‘Span 2.5000 Mz Disp Ganter 2.010000 GHz ‘Span 2.5000 Mz
1000 pts. 1000 pts.
2Tatie v Pawer Weasure Trace 2Tane v Power Weasure Trace
2| 24.26.dBm. 0.23 MHz S| 24.28dBm. 0.23 MHz
Lower U
2088
-a8.30 z 30K
ATEE (3456 9542k 5028 | (3728) B35k
- =) - - =) -
— — — — —
War 30, 2024 O] WA War 30, 2024 O] WA
?/E e -5 8 B 3 ? e @ o238
3 [spectn " I hyzer s oy 1 .
SEM ¥|Ghannel Pawer Ghannel Power + e ‘ Frequency | I wzers e & -
KEYSIGHT it R InPuZ 00 Al 308 7 Fresfun  |Conter Freg 2019800000 Gz conter oy oo | SEM ¥ Ghannel Power channel Power + ‘ requency
[Gets. OF foalHkd. 100.00% of 100 Setiings Input R InpulZ 500 Atten:30cB Freefun  |Consr Freq 2.018600000  —
Rl T Froa Rel. I ¢5) F Gatin, Low Raio St Nore 2019800000 GHz. | YSIGHT s Com o oo OF  valod 100.00% o 100 Center Frequency [ gapings
] [NFE: Adopiive: Step =l fulo Frog Ref. Int 5) IF Gain. Low Radio St Nore 2018900000 GHz.
NEE Adspie
1 Creph Rof Lvi Offset 13.48 48 300,000 kHz o = siep
Scale/Div 10 8 Ref Value 30.0 dBm Ao 1 Graph Y Ref Lyl Offset 13.48 dB 300.000 kHz
Log an Scale/Div 1048 Ref Value 30.0 d8m Auto
E Log an
0 ‘Fveq()ﬂsev 2
|0Hz e ‘Fveqoﬂsev
: ‘ Joriz
} |
‘ T
Disp Canter 2.019800 GHz Span 25000 MHz %00
1000 pts. Disp Center 2.019900 GHz ‘Span 2.5000 MHz
2Tate Power leasive Trace 1000 pts.
- 24.87 dBm/J 0.23 MHz 2 Tabie v Power Measure Trace
<\ 2457 dBm. 0.23 MHz
Lower U
95,0 kHz
230.1kHz| 7826 kHz 1150kHz | 230 4.300 kHz| 0482
7E26kHz|  1.500 hHZ 230.1kHz| TE2BKHz| 4300kHz| 486 (2473)) 230k 39.53 | (2940) 4052k
4000MHz 8000 MHZ To26kHz 1B00MHz| 4300kHz| 4B17  (351T) B7EBK 4922 | (3622) BBk
000 MHZ | 1250 MHZ A000MHz  BODOMHZ|  1.000 MHZ - =) - - =) =
12 60 Mz 15 00 M, B.O0OMHz| 1250 MHz|  1.000 MHz| - =) =1 - =) =
gl ? Mir29.2024‘. -::Hﬁ g3 3 Mz 1500z 10000
L [RRTEE-T 00 #% War 28, 2024 ] = A
g0 2 e 13 8 B

Page 27 of 74

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 319-4000

FORM NO: CCSUP4701i
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO:15107843-E4V1
FCC ID: AARG2YBB

DATE: 2024-05-01

Band 23 SCS 15kHz — Ant 1

PR I waers . T | yzer 9 .
(e fgnetas | 4 | e (e fgnetas | 4 | e
YSIGHT [input. o InpulZ 600 Atlen 30 6B vg Free Aun  Conter Freg 2000100000 CHz S — KEVSIGHT [neut AF InpulZ 600 Atlen 30 6B vg Free Aun  Conter Freg 2000100000 CHz S —
AL e Gale. O svalHokd. 109.00% of 100 Center Frequency | settings L Gale. O svalHokd. 109.00% of 100 (Center Frequency | settings
jan. Al Froa Rel. It ¢5) IF Gain. Low Radio St Nono 2000100000 GHz. jan. Al Froa Rol. Inl (3} IF Gain. Low Radio St Nono 12000100000 GHz.
w NEE Adspie w NEE Adspie
Step Step
1 Grogh ! Ref Lvl Ofts4t 13.48 0B 300,000 kHz 1 Grogh ! Ref Lvl Ofts4t 13.48 0B 300,000 kHz
Scale/Div 1048 Ref Value 30.0 d8m Auto Scale/Div 1048 Ref Value 30.0 d8m Auto
Lteg Wan Lteg Wan
e ‘Fveqoﬂsev e ‘Fveqoﬂsev
l0Hz l0Hz
; i
Disp Genter 2.000100 GHz ‘Span 2.5000 MHz Disp Genter 2.000100 GHz ‘Span 2.5000 MHz
1000 pts. 1000 pts.
2 Tatie v Pawer Weasure Trace 2Tate v Pawer Weasure Trace
©| 2383dBm. 0.23 MHz ©| 2441dBm. 0.23 MHz
2301 kHz | 4.300 kHz (39.62) 2301 kHz | 4.300 kHz
TE2EkHz| 4300 KHe| 0963 (2847) 358K a743 | (2027 200k 7926 kHz
1500KHZ| 4300 kHz| 4847 (384T) 7952k 4924 | (3624) @IO2K Lacal 1,500 hiHz
BO00MHZ|  1.000 MHz - =) - - () - 000 hHz
12,50 hHz| 1,000 MHZ - =) =1 - =) - 12,50 MHZ
War 30, 2024 O] WA War 30, 2024 O] WA
g9~ a2 e -5 8 B 34 w9 el ? NS EHIL R
Low Channel BPSK 1SC11 Low Channel QPSK 1SC11
Specirum Analyzer 1 clrum Analyzer 2 [Spectium Analyzer 3 . Specirum Analyzer 1 clrum Analyzer 2 [Spectium Analyzer 3 .
R R Gl el + Lx| ey R R Gl el + Lx|  erqency
YSIGHT [input = InpuZ S0 Atlen 30 6B g Fres Run Canter Freq 2010000000 GHz T KEYSIGHT [lnput =7 InpuZ S0 Atlen 30 6B g Fres Run Canter Freq 2010000000 GHz T
L e (Gats. CF o Hold. 100.00% of 100 center FIequency | gepings L e (Gats. CF o Hold. 100.00% of 100 center FIequency | gepings
jan Al Froa Ral.In 3) IFGan Low  Ralio 361 Nono 2010000000 GHz jan Al Froa Ral.In 3) IFGan Low  Ralio 361 Nono 2010000000 GHz
w NEE Adapie w NEE Adapie:
Step Step
1 Grogh Ref Lvl Offset 13.48 a8 300,000 kHz 1 Grogh Ref Lvl Offset 13.48 a8 300,000 kHz
ScaleiD 108 Ret Value 30.0 d8m Auie ScaleiD 108 Ret Value 30.0 d8m Auie
Log I lan Leg I lan
L [Freq offset L [Freq offset
(0Hz (0Hz
Disp Genter 2.010000 GHz ‘Span 25000 MHz Disp Genter 2.010000 GHz ‘Span 25000 MHz
1000 pts. 1000 pts.
2 Tatie v Power Weasure Trace 2 lane v Power Weasure Trace
©| 24.40a8m. 023 MHz S| 24.34aBm./ 023 MMz
St freq | Siepfreq | St freq | Siepfreq |
TE0RH: 2301 kHz TE0RH: 2301 kHz
230.1kHz| 7926 kHz 230.1kHz| 7926 kHz
7926 kHz 1500 MHZ 7926 kHz 1500 MHZ
4000 MHz | 8000 MHZ 4000 MHz | 8000 MHZ
BOCOMHz 1250 MHz BOCOMHz 1250 MHz =)
1250 Mez 1500 bk 1250 Mez 1500 bk .
War ap, 2021 00w War 30, 2021 00w
o | 2T e REfLYIEEDN o | 2 e REICYIEDN
I | hzers oy
. Frequency v J—
SEM [Channel Power [Grame Power + o ‘ e SpectumAnalyzer 1 |Spectrum Analyzer 2 [Spectrum Analyzer 3 + fo) Frequency v
KEYSIGHT st °F InpulZ 600 Atlen 30 6B vg Fres lun  Conter Freq 2010000000 CHz = Pe— SEM Channel Pawer Channel Pawer
oalHakd 100.00% of 100 Setiings Inpust R InpuiZ:500  Atten 30dB Freefun  |Contsr Freq. 20164600000 GHz i —
Lo b Ao Frog Rel. Il ¢5) F Gatin, Low R 51 Noro 2019800000 GHz. KFY5|GHT o g = o OF " hvalRold 100.00%of 100 Center Frequency [ ggpings
v [NEE Adsptive siep = ian fula Froa Ral.In 3) IF Gain Law  Raio 56 Noro, 2019900000 GHz
T oraeh w NEF Adspie
el Ref LV Offset 13.48 4B 300.000 kHz Step
Scale/Div 10 a8 Ref Value 30.0 dBm 1 Graph v Ref Lvl Offset 13.48 0B 300,000 kHz
Auto
Log an Scale/Dv 1048 Ref Value 30.0 d8m Auto
o tog tan
0 ‘Fveqoﬂsev i {
|0Hz L ‘Fveqoﬂser
l0Hz
Disp Center 2.019900 GHz ‘Span 2.5000 MHz %00
1000 pts. Disp Genter 2019900 GHz ‘Span 25000 MHz
2 Tatie v Powe( Weasure Trace 1000 pts.
©| 24.85dBm. 0.23 MHz 2 lane v Power Weasure Trace
2| 24.85aBm. 0.23 MMz
St freq | Siopfreq | W
4300 kHz| 3007 (-38.93)
4300 kHe| 4007 (29.83)  ATIBK 3068 | (2854 231k 15,0 kHz
4300 kHz| 4935  (35.35) TEA0K 4782 | (3462) BOSSK
1.000 MH | - =) - - =) -
1.000 MHz| - =) =1 - =) -
2 Mar29,2024‘ H ] =
£ 10as10PM (-] B OO # #) | Mar 25, 2024 Y L w
£ i0s524P0 00 #%

Page 28 of 74

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701i
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 319-4000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO:15107843-E4V1

DATE: 2024-05-01
FCC ID: AARG2YBB

Specinum Analyzer 1 Spectrum Analyzer 2 Spestrum Analyzer 3 1 R
SEM ¥ Ghannel Pawer (Ghannel Pamer + ted Frequency
KEYSIGHT |Input R Input 2. 50 0 Aten: 30 dB g Free fun  (Centsr Freg 2.000100000 GHz 1 Specirum Analyzer 1 ofrum Analyzer 2 {Spectrum Analyzer 3 Spectrum Analyzer 7 Lt
P i Gals. OF ol 100.00% of 100 ?Qé;;’;;g‘:l Settings J Faey v h Rl Channel Ponen E + & Frequenoy v
. jun Ak Froq Rl n5) FGain Low  Raho Sl hone XEEE AT T N T T — oy
 Step. L el O valHokd. 100.00% of 100 Setings
1 Graph . Ref Ll Offset 22.48 4B 200000 k2 jan Ak Fuad i) FGain Low  Raio Sl Now 2010000000 GHz
Scale/Div 1008 Ret Value 30.0 dBm Ao - step
s an |tGash v Ref LvI Offset 22.48 4B 300.000 kHz
Fregomat SCaeon 1008 Ref Value 30.0 dEm Ao
9 Wian
oz ‘
‘ ‘Fveqoﬁsev
: |z
. 2
Disp Center 2000100 GHz Span 2.5000 MiHz 500
1000 pts r
2Tatie v Power Measure Trace Disp Center 2010000 GHz Span 2.5000 MiHz
©| 2313¢8mJ 023 MHz 1000 pts
Lower Upper 2abe Pawer Weasure Trace
S Freq | SwopFreq | nieg BW | dBm | Limid8) | Freq (7l @B [ ALmk(d8) | Freq (7] 2510 dBm. 0.23 MHz
150 kHz 2304 kHz| .30 kHz| 10 ea0) Azdk | 402 5 150K Lower Uoper
| kower | __Upper |
20.1kHz  To26kHz| 4300kHz| 2438 (1251) 2462k | 2361 (4174) 2515k Sanf SopF infeg 8 | dBm | ALimit(aB) | Freq () 8 [ aLimkidE) | Freq (F2]
726kH: 1500MHz| 40kHz| 4673 (3873) 7973k 4|31 7883k S0k 20t AS00KHE| T4 (08 BSK | A278| (108N HESK
A000MHz | 8OO0 MHz|  1.000 MHz - =) - - =) - 230.1kHz| 7926kHz|  430KHz| 2448 (1257) 2709k 2526 | (-13.36) 2644k
sovouk: rzsou| 100MME = ) = o — T2ekis 150N 4300k 4820 (sad) N3k | 4862 | (318 ek
War 30, 2020 ol 4000MHZ  BOOOMHz  1.000 MHz — - - - pit o
ar 30, / B000MHz 1250 MHZ| 1.000 MHz, - = - - = -
"9l 2N e <3 B 24 T T T T = =
War 30, 2024 O %A
€9~ 7 e RHIL VRS
Low Channel QPSK 12SCO0 Middle Channel QPSK 12SCO0
Spe- 1 I [ = .
SEM | Channel Power Channe! Power |5wept 52 +| Frequency v
i e ItZ 00 Al 300B  Tog (resfun  Centarfrag 2 019800000 Gite Moot Frama T———
KEYSIGHT Gale OF gl 100.00% e 100 Certer Freauency [[qemings
i Ao Fiog Ref.Int (S) IF Gain. Low Mo 2018600000 GHz
o NFE Adapiivs .
ep
1 Cemph N Ref Lyl Offse 22.48 08 300,000 kHz
ScalelDiv 10 8 Rel Value 30.0 ¢Bm =TT
Ty W
Freq Ofset
oHz
x }
"
5 1
I il
[ [
Disp Center 2019500 GHz Span 25000 Nz
1000 pts:
2Tetis B Power Weasure Trace
) mmemiozsmz
Lower per
StariFreq | SiopFrg | neg BV dBm  ALimitB) | Freq (o) dBm | ALimiticB) Fred (Hz)
TIEOKHZ| 2301 KH  4300KHZ -2 (103 24k | 23| (1040) 1166k
2301kHz|  T26kMz  4300KHz 2408 (1216) 2301k | 2417 | (f228) 2322k
TozekMz| 1SODMHz  4300KHMz 4482 (3162) 8285k | 4533 | (5233) 7963k
4000 MHz|  BOODMHZ  1.000 WiHz - ) - () =
B000MHz| 1250MHz  1.000 WHz - [} - - =) =
12 50tz | 15,00 Mz 1000 bieh 3 =
Mer 28, 2024 (00 =
L i il ‘- P siarn B+ KHuu o

Page 29 of 74

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 319-4000

FORM NO: CCSUP4701i
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO:15107843-E4V1
FCC ID: AARG2YBB

DATE: 2024-05-01

9.2.2. Band 255 ANT 5
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9.3. OUT OF BAND EMISSIONS

LIMITS

FCC §25.202

() Emission limitations. Except for SDARS terrestrial repeaters and as provided for in paragraph (i), the
mean power of emissions shall be attenuated below the mean output power of the transmitter in
accordance with the schedule set forth in paragraphs (f)(1) through (f)(4) of this section. The out-of-band
emissions of SDARS terrestrial repeaters shall be attenuated in accordance with the schedule set forth in
paragraph (h) of this section.

(3) In any 4 kHz band, the center frequency of which is removed from the assigned frequency by more
than 250 percent of the authorized bandwidth: An amount equal to 43 dB plus 10 times the logarithm (to
the base 10) of the transmitter power in watts.

TEST PROCEDURE
KDB 971168 D01 v03r01/D02 v02r02

For each out of band emissions measurement:

. Set display line at -13 dBm (the limit of 43 + 10Log(P))

. Set RWB >= 4kHz and VBW >= 3 x RBW with peak detector for all measurements. The limit is
an average limit so any emissions that exceed the limit using the peak detector are measured
using rms detection with an averaging time of 2ms.

RESULTS
Both ANT 1 and ANT 5 were performed on low, mid, high channels.
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9.3.1. Band 23 ANT 1

Band 23 SCS 3.75kHz and 15kHz — Ant 1
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