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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SmartSky Microwave LLC
430 David Drive, Suite 350
Morrisville, NC 27560 USA

EUT DESCRIPTION: 2.4GHz Ground-Based Transceiver
MODEL.: 3243299-302
SERIAL NUMBER: 2140K0403

SAMPLE RECEIPT DATE: 2020-12-09

DATE TESTED: 2020-12-15 to 2022-02-07
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. All indications of Pass/Fail in this report are opinions expressed by UL LLC based on
interpretations and/or observations of test results. Measurement Uncertainties were not taken
into account and are published for informational purposes only. The test results show that the
equipment tested is capable of demonstrating compliance with the requirements as documented
in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL LLC and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL LLC will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification,
approval, or endorsement by a2La, NIST, any agency of the Federal Government, or any
agency of any government.

Approved & Released Prepared By:
For UL LLC By:
/f___ -\r / ] " ///// i
b Segl Y M i
//
Bob DeLisi Mike Antola
Principal Engineer Staff Engineer
Consumer Technology Division Consumer Technology Division
UL LLC UL LLC
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DATE: 2022-02-17

2. TEST RESULTS SUMMARY

FCC Clause Requirement Result Comment

See Comment Duty Cycle Efr%%r;ggonly ﬂ\lgl C63.10 Section
o Reporting ANSI C63.10 Section

) 99% OBW purposes only  |6.9.3.

15.247 (a) (2) 6dB BW Compliant None.

15.247 (b) (3) Output Power Compliant None.

See Comment Average power Compliant None.

15.247 (e) PSD Compliant None.

15.247 (d) Conducted Spurious Emissions Compliant None.

15.209, 15.205 Radiated Emissions Compliant None.

15.207 AC Mains Conducted Emissions Compliant None.

This report contains data provided by the applicant which can impact the validity of results. UL
LLC is only responsible for the validity of results after the integration of the data provided by the

customer.

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02.

4. FACILITIES AND ACCREDITATION

UL LLC is accredited by a2La, certification # 0751.06, for all testing performed within the scope
of this report. Testing was performed at the locations noted below.

Address ISED CABID | ISED Company Number | FCC Registration
Building:
O | 12 Laboratory Dr 2180C
RTP, NC 27709, U.S.A
uS0067 825374
Building:
2800 Perimeter Park Dr. Suite B 27265
Morrisville, NC 27560, U.S.A
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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 UNCERTAINTY
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 1.22%
1.3 dB (PK)
RF output power, conducted
putp 0.45 dB (AV)
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 1.94 dB
All emissions, radiated 6.01 dB
Conducted Emissions (0.150-30MHz) - LISN 3.40 dB
Uncertainty figures are valid to a confidence level of 95%.
Page 9 of 660
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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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) + LISN
Insertion Loss.

36.5 dBuV + 0dB +10.1 dB+ 0 dB = 46.6 dBuV

CONDUCTED MEASUREMENTS IN RESTRICTED BAND (ANTENNA PORT)

Where relevant, the following sample calculation is provided:

Summing Chains:

Total EIRP (dBm) = [10* LOG (Pchaino (W) + Pchain 1 (W) + ... + Pcran v (W))] + Array Gain (dBi)

Total EIRP (dBm) =[10 * LOG
(23.4uW+22.7uW+19.36UW+7.52uW+8.09uW+10.47uW+24.95uW+19.5uW)] + 26.8 dBi

Total EIRP (dBm) = -41.865 dBm

Equivalent Electric Field Strength (dBuV) = EIRP (dBm) — 20*LOG(d) + 104.8, where ‘d’ is the specified
measurement distance in meter

-53.43 dBm — 20*LOG(3) + 104.8 = 41.83 dBuV/m

6. EQUIPMENT UNDER TEST

6.1. DESCRIPTION OF EUT

The EUT is a ground-based 2.4 GHz transceiver intended to communicate with airborne
stations.

6.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
2448.2 - 2473.2 4.5 MHz 23.8 239.88
2450.7 - 2470.7 9 MHz 23.9 245.47

Page 10 of 660

UL LLC
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: R14093304-E1 DATE: 2022-02-17
FCC ID: 2APND-ATGRR0002

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The Ground Station antenna consists of eight columns of elements with individual feeds forming
a phased array antenna system. The system has a maximum array gain of 26.8 dBi. By
applying different phases and amplitudes to the inputs, a beam may be steered in azimuth over
a 30 degree range. Control channel information is sent over a 30 degree wide beam.

6.4. SOFTWARE AND FIRMWARE

The software/firmware is as follows:

Version: 0.3.0
Revision: 6002
Build ID: c968905
Package ID: 2

6.5. WORST-CASE CONFIGURATION AND MODE

The EUT supports 3 modulations (QPSK, 16-QAM and 64-QAM) and 2 bandwidths (4.5 MHz
and 9 MHz). Testing was performed in both Single RB (i.e. 3RB) and Full RB (i.e. FRB)
configurations. Output Power & PSD testing was performed in all modulations and bandwidth
configurations. For QAM modulation, it was determined that 16-QAM was worst case.
Therefore all testing ,other than output power and PSD, were tested in both QPSK and 16-QAM.

All testing was performed conducted, followed by cabinet radiated emissions.

Radiated spurious emissions and Bandedge testing from 1-18 GHz was performed at
low/mid/high channels, where applicable, only at the modes that yielded the highest Output
Power & PSD as described here:

- 3RB, 9MHz, QPSK

- 3RB, 9MHz, 16QAM

- FullRB, 4.5MHz, QPSK
- FullRB, 4.5MHz, 16QAM

Radiated testing below 1GHz and above 18GHz, along with AC line conducted testing, were
performed only at the worse-case mode/channel as described here:

- Full RB, 4.5MHz, QPSK, Low Channel
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6.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Laptop Lenovo T580 RIORGXGW NA
Signal Keysight 836408 3844A00978 NA
Generator
Test Box Tektelic T0003914 2049K0005 NA
DC Power Emerson NetSure 5100 ENES 60 NA
Supply
/O CABLES

1 N Female I/0 Y N 8x Type N RF connector to
antenna
5 SFP+ I/O Y N data between Radio(RRH) and
ground unit(BBU)
3 RJ45 I/O Y Y Diagnostic and external control
port
4 2-conductor bulkhead DC Y N Power supplied by ground unit
connector (BBU) to Radio (RRH)
5 SMA Female I/O N/A N/A Calibration port
Page 12 of 660
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TEST SETUP

Conducted and Restricted Band Spurious Emissions Test Setup

The Ground system was setup to emulate the installed system in the field. The Baseband Unit
(BBU) was connected to the EUT (Remote Radio Head, RRH) and an internet connection
(EPC). A GPS antenna was connected to the BBU chassis (SCM). A PC was connected to the
RRH and the BBU to enable system testing. The RRH was connected to the Spectrum
Analyzer to enable FCC required measurements. The RRH was tested at each of the 8 staves.

Radiated Test Setup

The Ground system was setup to emulate the installed system in the field. The BBU was
connected to the RRH and an internet connection (EPC). A GPS antenna was connected to the
BBU chassis (SCM). A PC was connected to the RRH and the BBU to enable system testing.
The RRH was located in the EMI chamber, and the SCM and BBU were located outside the
chamber.

Line Conducted Emissions Test Setup

The Ground system was setup to emulate the installed system in the field. The BBU was
connected to the RRH and an internet connection (EPC). A GPS antenna was connected to the
BBU chassis (SCM). The line conducted emissions were tested on the power lines that fed the
Ground system.
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SETUP DIAGRAM FOR TESTS
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Restricted Band Spurious Emissions (Measured Conducted)
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Radiated Test Setup
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Line Conducted Emissions
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6.7. MODIFICATIONS REQUIRED FOR COMPLIANCE

None
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

7. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment Used - Wireless Conducted Measurement Equipment
Equipment
ID Description Manufacturer | Model Number | Last Cal. | Next Cal.
Conducted Room 2
Keysight
SA0027 Spectrum Analyzer Technologies N9030A 2021-06-25|2022-06-25
206459 Spectrum Analyzer Rohde & FSW50 2021-03-15|2022-03-15
Schwarz
Keysight
PWMO005 RF Power Meter Technologies N1912A 2021-07-27|2022-07-27
PWS008 Peak and Avg Power Sensor, Keysight
(PRE0126444)| 50MHz to 6GHz Technologies E9323A 2021-05-27|2022-05-27
Fisher
HI0091 Environmental Meter Scientific 15-077-963 [2021-07-12{2022-07-12
Swept Signal Generator, 10MHz
SIG005 —40GHz Keysight 83640B 2021-08-18|2022-08-18
2.4GHz notch filter, 2W,
BRF003 Fhigh =18GHz Micro-Tronics BRM50702 |2021-02-15|2022-02-15
18GHz high-pass filter, 2W, Fhign
HPF016 =40GHz Micro-Tronics HPS19367 |2021-02-16|2022-02-16
LPFO008 DC-1000MHz low-pass filter Pasternack PE8720 2021-07-31|2022-07-31
215269 Duplexor/Circulator Multiple Multiple 2022-01-27|2023-01-27
Version
SOFTEMI | Antenna Port Software UL 2021.11.3 NA NA
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REPORT NO: R14093304-E1
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DATE: 2022-02-17

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville —

Chamber 1)

Equip.
ID

Description

Manufacturer

Model Number

Last Cal.

Next Cal.

0.009-30MHz

ATO0079

Active Loop
Antenna

ETS-Lindgren

6502

2021-08-19

2022-08-19

30-1000 MHz

ATO0066

Hybrid Broadband
Antenna

Sunol Sciences
Corp.

JB1

2021-02-18

2022-02-18

1-18 GHz

ATO0067

Double-Ridged
Waveguide Horn
Antenna, 1to 18
GHz

ETS Lindgren

3117

2021-05-13

2022-05-13

18-40 GHz

AT0063

Horn Antenna, 18-
26.5GHz

ARA

MWH-1826/B

2021-11-04

2022-11-04

Gain-Loss
Chains

N-SACO01

Gain-loss string:
0.009-30MHz

Various

Various

2021-07-20

2022-07-20

N-SACO02

Gain-loss string:
25-1000MHz

Various

Various

2021-07-20

2022-07-20

N-SACO03

Gain-loss string:
1-18GHz

Various

Various

2021-07-20

2022-07-20

N-SAC04

Gain-loss string:
18-40GHz

Various

Various

2021-07-20

2022-07-20

Receiver &
Software

197954

Spectrum
Analyzer

Rohde & Schwarz

ESW44

2021-03-30

2022-03-30

SOFTEMI

EMI Software

UL

Version 9.5 (18 Oct 20

21)

Additional
Equipment used

s/n 181474341

Environmental
Meter

Fisher Scientific

15-077-963

2021-09-27

2022-09-27
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REPORT NO: R14093304-E1 DATE: 2022-02-17
FCC ID: 2APND-ATGRR0002

8. MEASUREMENT METHODS

Duty Cycle: ANSI C63.10 Subclause -11.6
6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW = DTS BW

Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

PSD: ANSI C63.10 Subclause -11.10.5 Method AVGPSD-2

Qut-of-band emissions in non-restricted bands: ANSI C63.10 Section 11.11.

Out-of-band emissions in restricted bands: ANSI C63.10 Section 11.12.

General Radiated Emissions — ANSI C63.10 Sections 6.3-6.6

Line Conducted Emissions — ANSI C63.10 Section 6.2

Page 21 of 660

UL LLC
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

9. ANTENNA PORT TEST RESULTS - AUTHORIZED BAND, 3RB

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

ANSI C63.10 Section 11.6 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS — QPSK

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band (4.5MHz)
Chain 1 0.214 0.357 0.599 59.87% 4.46 4.677
Chain 2 4.850 5.302 0.915 91.47% 0.77 0.206
Chain 3 4.561 4.709 0.969 96.86% 0.28 0.219
Chain 4 0.143 0.216 0.662 66.20% 3.58 6.993
Chain 5 0.071 0.214 0.329 32.91% 9.65 14.172
Chain 6 0.072 0.213 0.338 33.85% 9.41 13.864
Chain 7 0.500 0.643 0.776 77.63% 2.20 2.002
Chain 8 0.141 1.004 0.140 14.02% 17.06 7.102
2.4GHz Band (9MHz)
Chain 1 0.214 0.358 0.597 59.69% 4.48 4.684
Chain 2 0.142 1.004 0.141 14.12% 17.00 7.052
Chain 3 0.190 1.000 0.190 19.03% 14.41 5.255
Chain 4 0.071 0.214 0.332 33.19% 9.58 14.086
Chain 5 0.071 0.215 0.330 32.96% 9.64 14.096
Chain 6 0.071 0.287 0.248 24.83% 12.10 14.035
Chain 7 0.212 0.357 0.594 59.43% 4.52 4.715
Chain 8 0.074 0.216 0.343 34.26% 9.30 13.543
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DATE: 2022-02-17

DUTY CYCLE 4.5MHz (Chain 1)

Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CON1
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[s0n
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DUTY CYCLE 4.5MHz (Chain 2)

Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CON1
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DUTY CYCLE 4.5MHz (Chain 3)
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DUTY CYCLE 4.5MHz (Chain 5)

[E=N [T

E Keysight Spectrum Analyzer - AP2021.113,40882, MOR-CON1
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DUTY CYCLE 4.5MHz (Chain 6)
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DUTY CYCLE 4.5MHz (Chain 7)
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DUTY CYCLE 4.5MHz (Chain 8)
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DUTY CYCLE 9MHz (Chain 1)

Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CON1
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DUTY CYCLE 9MHz (Chain 3)
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A2 t (A 1.000 ms (A) 0.120dB Freq Offset
0Hz

Covo~Noos@N

=
@
o]

DUTY CYCLE 9MHz (Chain 4)

E Keysight Spectrum Analyzer - AP2021.11.3 40882, MOR-CON1 =0 N <

SENSE:INT] ALIGN AUTO __[09:10:41 AMJan 19,2022
| #Avg Type: RMS TRACE[|2345 8
PNO: Fast —»— 1rig: Free Run Avg|Hold: 11 TYPE|A PARAAY
IFGain:Low #Atten: 40 dB oeT|P

L | RF [s00 oc |

Frequency

Auto Tune|

10 dBidiv._ Ref 30.00 dBm
Log

200 Center Freq
10.0 2.460700000 GHz|

0.00
-10.0 Atk L | StartFreq
200 2.460700000 GHz|
-30.0

-00

Stop Freq

-80.0
2.460700000 GHz
0.0

Center 2.460700000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 300.0 ps (8001 pts) 8.000000 MHz

Auto Man
[RMODETRC[SC] X [ v | FUNCTION | FUNCICNWIDTA| __ FUNCTIONVALLE |8
1 A2 t (4l 7089 us (A) -1.112dB

F t 16.86 us 7.689dBm
A2 t (A 2139 us (A) 2443 dB Freq Offset
0Hz

,ovo~NookLN
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REPORT NO: R14093304-E1

FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

DUTY CYCLE 9MHz (Chain 5)

[E= =<

[s0n

DC

| | SENSE:INT] | ALIGN AUTO

[09:13:20 AMJan 19, 2022

E Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CON1
L | RF

‘ #Avg Type: RMS

PNO: Fast —»— Trig: Free Run Avg|Hold: 111

IFGain:Low #Atten: 40 dB

TRAGE 3456

Frequency

TYPE(A
DET|P

10 dBidiv
Log

Ref 30.00 dBm

Auto Tune|

200
|

100
000

Center Freq|
2.460700000 GHz

-ioo

200

StartFreq
2.460700000 GHz

-300

-00

-50.0

600

Res BW 8 MHz

1 A2 t (A)

F t
A2 t (A

Sooe~NoGs@N

=
@
o]

Center 2460700000 GHz

#VBW $0 MHz

-2.948 dB
7.593dBm
-4788 dB

70.94 ps (A)
147.0 us
2152 us (A)

Sweep 500.0 ps (8001 pts)
Y 3

Span 0 Hz

Stop Freq
2.460700000 GHz

CF Step
8.000000 MHz

Auto Man

Freq Offset
0Hz

DUTY CYCLE 9MHz (Chain 6)

[E=N [T

[s00

pc |

| | SENSE:INT| | ALIGN AUTO

|09:15:22 AMan 19, 2022

E Keysight Spectrum Analyzer - AP2021.113,40882, MOR-CON1
L | ®m

‘ #Avg Type: RMS

PNO: Fast —»— 1rig: Free Run Avg|Hold: 111

IFGain:Low #Atten: 40 dB

Frequency

TRACE[1|2 3156
TYPE| A WA
DET|P

Ref 30.00 dBm

Auto Tune

10 dBidiv
Log

200

100

000
-0a

=200

Center Freq|
2.460700000 GHz|

StartFreq
2.460700000 GHz|

-300

-0

500

-60.0

Res BW 8 MHz

1 A2 t (A)

F t
A2 t (A

Sowa~NagkLN
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Center 2.460700000 GHz

#VBW 50 MHz

Span 0 Hz

Sweep 500.0 ps (8001 pts)

Y FUNCTION FUNCTION WIDTH FUNCTION VALUE |

2.950 dB
1.406 dBm
1.019dB

71.25 ps (A)
64.81 us
286.9 us (A)

Stop Freq
2.460700000 GHz|

CF Step
8.000000 MHz

Auto Man

Freq Offset
0 Hz|
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REPORT NO: R14093304-E1

FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

DUTY CYCLE 9MHz (Chain 7)

[E= =<

L | RF

[s0n

DC

SENSE:INT]

| ALIGN AUTO _ [09:20:22 AMJan 19, 2022

E Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CON1

PNO: Fast —»— 1rig: Free
IFGain:Low

#Atten: 40 dB

#Avg Type: RMS TREGE[1 23 1586

Frequency

TYFE|A

Run
DET|P

AvglHold: 11

10 dBidiv
Log

Ref 30.00 dBm

Auto Tune|

200

100

Center Freq|
2.460700000 GHz

000

-ioo

200

StartFreq
2.460700000 GHz

-300

-00

-50.0

600

Stop Freq
2.460700000 GHz

Res BW 8 MHz

1 A2 t (A)

F t
A2 t (A

Sooe~NoGs@N
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Center 2460700000 GHz

#VBW §0 MHz
I
2121 ps (A)

90.94 us
366.9 us (A)

-6.057 dB
-1.913dBm
-71.705 dB

Span 0 Hz
Sweep 750.0 ps (8001 pts)

FUNCTION FUNCTION WIDTH FUNCTION VALUE |8

CF Step
8.000000 MHz

Auto Man

Freq Offset
0Hz

DUTY CYCLE 9MHz (Chain 8)

[E=N [T

L | ®m

[s00

pc |

SENSE:INT] |

ALTGN AUTO |09:24:20 AM1an 19, 2022

E Keysight Spectrum Analyzer - AP2021.113,40882, MOR-CON1

PNO: Fast —»— 1rig: Free Run
#Atten: 40 dB

IFGain:Low

Frequency

#Avg Type: RMS TRACE 3456
Avg|Hold: 11 TYPE| A v
DET|P

Ref 30.00 dBm

Auto Tune

10 dBidiv
Log

200

100

000
-0a
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=200

Center Freq|
2.460700000 GHz|

StartFreq
2.460700000 GHz|

-300

-0

500

-60.0

Res BW 8 MHz

1 A2 t (A)

F t
A2 t (A

Sowa~NagkLN
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Center 2.460700000 GHz

#VBW 50 MHz
Y
73.84 us (A)

16.35 s
2155 us (A)

-7.830d

Span 0 Hz
Sweep 300.0 ps (8001 pts)

FUNCTION | FUNCTION WIDTH FUNCTION VALUE |8
Bm

2.877 dB
5.321dB

Stop Freq
2.460700000 GHz|

CF Step
8.000000 MHz

Auto Man

Freq Offset
0 Hz|
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

ON TIME AND DUTY CYCLE RESULTS — 16-QAM

Mode ON Time| Period [Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor| Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band (4.5MHz)
Chain 1 0.495 0.641 0.772 77.19% 2.25 2.020
Chain 2 4.835 5.266 0.918 91.82% 0.74 0.207
Chain 3 4.824 5.273 0.915 91.48% 0.77 0.207
Chain 4 0.071 0.286 0.247 24.74% 12.13 14.122
Chain 5 0.071 0.214 0.330 33.04% 9.62 14.154
Chain 6 0.141 0.470 0.301 30.09% 10.43 7.072
Chain 7 0.498 0.642 0.775 77.52% 2.21 2.008
Chain 8 0.143 1.005 0.142 14.22% 16.94 6.998
2.4GHz Band (9MHz)
Chain 1 0.208 0.358 0.580 58.00% 4.73 4.812
Chain 2 0.136 0.986 0.138 13.80% 17.20 7.348
Chain 3 4.831 5.279 0.915 91.51% 0.77 0.207
Chain 4 0.070 0.215 0.328 32.80% 9.68 14.192
Chain 5 0.071 0.214 0.329 32.93% 9.65 14.184
Chain 6 0.069 0.216 0.320 32.02% 9.89 14.453
Chain 7 0.848 0.994 0.854 85.39% 1.37 1.179
Chain 8 0.071 0.285 0.249 24.95% 12.06 14.045
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

DUTY CYCLE 4.5MHz (Chain 1)

Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CON1

BN

L | RF DC [ | [ SEnSE:NT] | ALIGN AUTO

[s0n

[08:14:22 AMJan 19, 2022

‘ #Avg Type: RMS
PNO: Fast —»— Trig: Free Run Avg|Hold: 111
IFGain:Low #Atten: 40 dB

3456

Frequency

Ref 30.00 dBm

Auto Tune|

10 dBidiv
Log

200

100

000

A

-ioa

200

-300

-00

500

0.0

Center 2.460700000 GHz
Res BW 8 MHz

1 A2 t (A)

F t
A2 t (A

#VBW 50 MHz Sweep

5.707 dB
-7.118dBm
4.029 dB

495.0 us (A)
297.0us
641.3 us (A)

Sowa~agkLN

=
@
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Span 0 Hz
1.000 ms (8001 pts)

Y FUNCTION FUNCTION WIDTH FUNCTION VALUE |8

Center Freq|
2.460700000 GHz

StartFreq
2.460700000 GHz|

Stop Freq
2.460700000 GHz|

CF Step
8.000000 MHz

Auto Man

Freq Offset
0 Hz|

DUTY CYCLE 4.5MHz (Chain 2)

Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CON1

B[

L [ r  [509 bc | | [ SENSENT] I

ALTGN AUTO

|08:17:55 AMJan 19, 2022

| #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 111
IFGain:Low #Atten: 40 dB

;

Frequency

TRACE[1|23 456
P

TYPE]
DET

10 dBidiv._ Ref 30.00 dBm
Log

200

100

0.00 bt %<

-ioa

200

Auto Tune|

Center Freq|
2.460700000 GHz|

StartFreq
2.460700000 GHz|

-300

-00

500

0.0

Center 2.460700000 GHz
Res BW 8 MHz #VBW 50 MHz Sweep

FUNCTION
1 A2 t (A) 4.835ms (A) -6.071 dB

F t 938.0 us 4.338dBm
A2 t (A) 5.266 ms (A) 4128 dB

,ovo~NookLN
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o]

Span 0 Hz
8.000 ms (8001 pts)

TH FUNCTION VALUE |8

Stop Freq
2.460700000 GHz|

CF Step
8.000000 MHz

Auto Man

Freq Offset
0 Hz|
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

DUTY CYCLE 4.5MHz (Chain 3)

Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CON1

[E= [

SENSE:INT]

I ALTGN AUTO __[08:21:21 AMJan 19, 2022
3456

EL [ & 52

PNO: Fast —»— Trig: Free Run
IFGain:Low #Atten: 40 dB

#Avg Type: RMS

Frequency

AvglHold: 11

10 dBidiv
Log

Ref 30.00 dBm

Auto Tune|
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StartFreq
2.460700000 GHz|

-300

-00

-50.0

600
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Center 2460700000 GHz

#VBW 50 MHz

Span 0 Hz
Sweep 8.000 ms (8001 pts)

Y FUNCTION FUNCTION WIDTH FUNCTION VALUE &8

4.824 ms (A)
1.325ms
5273 ms (A)

2.294dBm
-0.564 dB

Stop Freq
2.460700000 GHz|

CF Step
8.000000 MHz
Auto Man

Freq Offset
0 Hz|

DUTY CYCLE 4.5MHz (Chain 4)

B[

SENSE:INT]

| ALIGN AUTO  [08:24:29 AMJan 18,2022

E Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CON1
L |

PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 40 dB

#Avg Type: RMS TRACE 3456

Frequency

Avg|Hold: 11 TYPE|A AR
DET|P

Ref 30.00 dBm

10 dBidiv
Log

200

100

0m 77§>/\<

-ioa

200

Auto Tune|

Center Freq|
2.460700000 GHz|

StartFreq
2.460700000 GHz|

-300

-00

500

0.0

Res BW 8 MHz

1 A2 t (A)

F t
A2 t (A
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Center 2.460700000 GHz

#VBW 50 MHz

Span 0 Hz
Sweep 500.0 ps (8001 pts),

Y FUNCTION FUNCTION WIDTH FUNCTION VALUE |8

70.81 ps (A)
36.63 us
286.2 us (A)

1.359 dBm
3.236 dB

Stop Freq
2.460700000 GHz|

CF Step
8.000000 MHz
Auto Man

Freq Offset
0 Hz|
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REPORT NO: R14093304-E1 DATE: 2022-02-17
FCC ID: 2APND-ATGRR0002

DUTY CYCLE 4.5MHz (Chain 5)

E Keysight Spectrum Analyzer - AP2021.11.3 40882, MOR-CON1 =0 N <

L [ % [s09 o] \ [ senseanT] [ AIGNAUTO  [08:26:07 AMTan 19,2022
‘ #Avg Type: RMS TRACE[ 23158 Frequency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 11 T‘v‘PEf;

IFGain:Low #Atten: 40 dB DET|

Auto Tune

10 dBidiv__ Ref 30.00 dBm
Log

200 Center Freq
100 P 2.460700000 GHz
0m L

o StartFreq
0o 2.460700000 GHz
-30.0

-0

. Stop Freq
2.460700000 GHz|
-60.0

Center 2.460700000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 300.0 ps (8001 pts) 8.000000 MHz|

Auto Man
MARIMODEITRCSCLl x| ¥ ___ | FUNCTON [ FUNCTIONWIDTH FUNCTION VALUE B8
1 A2 t (4l 70.65 us (A) 0.247 dB

F t 70.50 us 4.628 dBm
A2 t (A 213.8us (A) 3.204 dB Freq Offset
0 Hz
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DUTY CYCLE 4.5MHz (Chain 6)

E Keysight Spectrum Analyzer - AP2021.11.3 40882, MOR-CON1 =0 N <

L[ r  [s09 oc] \ [ sense:n] [ AUGNAUTO  [08:33:30 AMJan 15,2022
| #Avg Type:RMS TRACE[ 53158
PNO: Fast —»— 1rig: Free Run Avg|Hold: 11 T;‘!Z:f;
IFGain:Low #Atten: 40 dB

Frequency

Auto Tune

10 dBidiv__ Ref 30.00 dBm
Log

200 Center Freq
2.460700000 GHz|

100

0.00
-10.0 g | StartFreq
200 2.460700000 GHz|
300

-0

. Stop Freq
2.460700000 GHz|
-60.0

Center 2.460700000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (8001 pts) 8.000000 MHz|

Auto Man
FUNCTION Wi TH -
1 A2 t (4l 141.4 s (A) 2567 dB

2 F t 1839 us 8.910 dBm
t 470.0 us 3.722dBm Freq Offset
0 Hz|
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

DUTY CYCLE 4.5MHz (Chain 7)

[E=N [T

L | RF oc_|

[s00

SENSE:INT] |

ALTGN AUTO

|08:37:14 AMJan 19, 2022

E Keysight Spectrum Analyzer - AP2021.113,40882, MOR-CON1

#Avg Type: RMS

PNO: Fast —»— 1rig: Free Run
IFGain:Low

Avg|Hold: 11
#Atten: 40 dB

Frequency

TRACE[1|2 3156
TYPE| A WA
DET|P

10 dBidiv__ Ref 30.00 dBm
Log

Auto Tune

200
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=200

-300
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Center 2.460700000 GHz
Res BW 8 MHz
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#VBW 50 MHz

FUNCTION WIDTH o
4978 us (A)
2896 us

6423 us (A)

Sweep

4.377 dB
-5.497 dBm
4.106 dB

Span 0 Hz
1.000 ms (8001 pts)

Center Freq|
2.460700000 GHz|

StartFreq
2.460700000 GHz|

Stop Freq
2.460700000 GHz|

CF Step
8.000000 MHz

Auto Man

Freq Offset
0 Hz|

DUTY CYCLE 4.5MHz (Chain 8)

[E= [

L | ®m__[s0n

DC |

SENSE:INT] I

ALTGN AUTO

[08:39:27 AMJan 19, 2022

E Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CON1

#Avg Type: RMS

PNO: Fast —»— Trig: Free Run
IFGain:Low

AvglHold: 11
#Atten: 40 dB

TRAGE 3

Frequency

TYPE|A
DET|P

Ref 30.00 dBm

Auto Tune|

10 dBidiv
Log

200

100

000
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200 1S

Center Freq|
2.460700000 GHz|

StartFreq
2.460700000 GHz|

-300

-00
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600

Center 2.460700000 GHz
Res BW 8 MHz

1 A2 t (A)

F t
A2 t (A
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1429 ps (A)
3551 us
1.005 ms (A)

#VBW 50 MHz

Y FUNCTION |
2.300 dB

-2.601 dBm
1.715dB

Span 0 Hz

Sweep 1.500 ms (8001 pts)

TH FUNCTION VALUE |8

Stop Freq
2.460700000 GHz|

CF Step
8.000000 MHz

Auto Man

Freq Offset
0 Hz|
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

DUTY CYCLE 9MHz (Chain 1)

Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CON1

BN

L | RF DC [ | [ SEnSE:NT] | ALIGN AUTO

[s0n

[09:40:56 AMJan 19, 2022

‘ #Avg Type: RMS
PNO: Fast —»— Trig: Free Run Avg|Hold: 111
IFGain:Low #Atten: 40 dB

3456

Frequency

Ref 30.00 dBm

Auto Tune|

10 dBidiv
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Center Freq|
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Center 2.460700000 GHz
Res BW 8 MHz

1 A2 t (A)

F t
A2 t (A

#VBW 50 MHz Sweep

3.300 dB
-11.065 dBm
5.621dB

207.8 us (A)
236.7 us
358.3 us (A)
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Span 0 Hz
750.0 ps (8001 pts)

Y FUNCTION FUNCTION WIDTH FUNCTION VALUE |8

Stop Freq
2.460700000 GHz|

CF Step
8.000000 MHz

Auto Man

Freq Offset
0 Hz|

DUTY CYCLE 9MHz (Chain 2)

Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CON1

B[

L [ r  [509 bc | | [ SENSENT] I

ALTGN AUTO

|09:45:37 AM1an 19, 2022

| #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 111
IFGain:Low #Atten: 40 dB

;

Frequency

TRACE[1|23 456
P

TYPE]
DET

10 dBidiv._ Ref 30.00 dBm
Log

200

100
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200

Auto Tune|

Center Freq|
2.460700000 GHz|

StartFreq
2.460700000 GHz|

-300

-00

500

0.0

Center 2.460700000 GHz
Res BW 8 MHz #VBW 50 MHz Sweep

FUNCTION
1 A2 t (A) 136.1 us (A) -1.868 dB

F t 8554 us -0.675 dBm
A2 t (A) 986.3 us (A} -4.070 dB
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Span 0 Hz
3.000 ms (8001 pts)

TH FUNCTION VALUE |8

Stop Freq
2.460700000 GHz|

CF Step
8.000000 MHz

Auto Man

Freq Offset
0 Hz|
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

DUTY CYCLE 9MHz (Chain 3)

[E=N [T

E Keysight Spectrum Analyzer - AP2021.113,40882, MOR-CON1

L [ r  [509 bc | | [ SENSENT]

| ALIGN AUTO

|09:54:18 AMJan 19, 2022

PNO: Fast .-.—.‘ Trig: Free Run
IFGain:Low #Atten: 40 dB

#Avg Type: RMS
Avg|Hold: 111
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TRACE. 3456
TYPE|A WA
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Auto Tune
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Span 0 Hz

Sweep 8.000 ms (8001 pts)

A wobE RSl X ] v | FUNcron ] FuNcrionwom

Center Freq|
2.460700000 GHz|

StartFreq
2.460700000 GHz|

Stop Freq
2.460700000 GHz|

CF Step
8.000000 MHz

Auto Man

Freq Offset
0 Hz|

DUTY CYCLE 9MHz (Chain 4)

BN

E Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CON1

L | RF [soe bc [ | [ SEnSE:NT]

| ALIGN AUTO

[09:56:54 AMJan 19, 2022

PNO: Fast ._._.‘ Trig: Free Run
IFGain:Low #Atten: 40 dB

#Avg Type: RMS
Avg|Hold: 111

TRACE|
TVPE]

Frequency

DET]

Ref 30.00 dBm

Auto Tune|
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0.672dB
2.803dBm
7.040dB
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F t
A2 t (4)

7046 us (A}
62.63 us
214.8 us (A)

Span 0 Hz

Sweep 300.0 ps (8001 pts)
FUNCTION viDTH -

Stop Freq
2.460700000 GHz|

CF Step
8.000000 MHz

Auto Man

Freq Offset
0 Hz|
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REPORT NO: R14093304-E1 DATE: 2022-02-17
FCC ID: 2APND-ATGRR0002

DUTY CYCLE 9MHz (Chain 5)

BE Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CONL —
L [ RF [s00 oc | [ [ SENSE:INT] [ ALTGN AUTO  [10:01:07 AMJan 18,2022
‘ #Avg Type: RMS TRADE” Tis56 Frequency
A

PNO: Fast —»— 1rig: Free Run Avg|Hold: 111 TYPE| A WAy
IFGain:Low #Atten: 40 dB DET|

Auto Tune

10 dBidiv__ Ref 30.00 dBm
Log

200

Center Freq|
10.0 2.460700000 GHz|
0.00

-0a

StartFreq

200 2.460700000 GHz|

-300

00
. Stop Freq
2.460700000 GHz|

-60.0

Center 2.460700000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (8001 pts) 8.000000 MHz|

Auto Man
FUNCTION WIDTH -
A2 t (A) 70.50 us (A} -1.146 dB
F t 103.4us 7.356 dBm
A2 t (A) 2141 us (A) -1.894 dB Freq Offset

0 Hz

DUTY CYCLE 9MHz (Chain 6)

BN Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CONL (= ==
L | RF [soe bc [ | [ SEnSE:NT] | ALIGN AUTO __ [10:03:47 AMJan 19, 2022
‘ #Avg Type: RMS TRACE 3 Frequency
PNO: Fast —»— Trig: Free Run Avg|Hold: 111 TYPE|
IFGain:Low #Atten: 40 dB DET|

Auto Tune|
10 dBfdiv. Ref 30.00 dBm
Log

200

Center Freq|
100 2.460700000 GHz
0.00

-ioa

StartFreq

200 2.460700000 GHz

-300

-40.0
. Stop Freq
2.460700000 GHz|

0.0

Center 2.460700000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (8001 pts) 8.000000 MHz

Auto Man
FUNCTION WITH -

A2 t (A) 69.19 us (A}

F t 1109 us 32d

A2 t (A) 216.1 us (A) -0. Freq Offset

0 Hz
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REPORT NO: R14093304-E1 DATE: 2022-02-17
FCC ID: 2APND-ATGRR0002

DUTY CYCLE 9MHz (Chain 7)

B Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CONL ==
L RE__[50a oc | | [ SENSE:INT] [ ALIGN AUTO  [11:54:08 PMJan 18,2022
[Center Freq 2.460700000 GHz | #Avg Type: RMS TRacE[[5355 6 Frequency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 111 T‘vPEf; WA

IFGain:Low #Atten: 40 dB DET|

Auto Tune

10 dBidiv__ Ref 30.00 dBm
Log

200 Center Freq
10.0 2.460700000 GHz|

000

W
00 |— iy iy it \ i StartFreq
20,0 b i 2.460700000 GHz

-300

-0

Stop Freq
2.460700000 GHz|

500
-60.0

Center 2.460700000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (8001 pts) 8.000000 MHz|

Auto Man

FUNCTION Wi TH -
1 A2 t (4l 8483 us (A) 1974 dB

F t 107.0us -9.592dBm

A2 t (A 993.5us (A) 6.360 dB Freq Offset

0 Hz

Sowa~NagkLN

=
@
o]

DUTY CYCLE 9MHz (Chain 8)

E Keysight Spectrum Analyzer - AP2021.11.3 40882, MOR-CON1 | |

L | RF [soe bc [ | [ SEnSE:NT] | ALIGN AUTO __ [10:25:19 AMJan 19, 2022

PNO: Fast —»— Trig: Free Run Avg|Hold: 11 TYPE

| #Avg Type: RMS m«cg( 5. Frequency
A WA
IFGain:Low #Atten: 40 dB DET|P

Auto Tune|

10 dBidiv Ref 30.00 dBm
Log

200 Center Freq
10.0 2.460700000 GHz|

0.00
oo ™ | 1 StartFreq

200 2.460700000 GHz
-300

-00

Stop Freq

-80.0
2.460700000 GHz

0.0

Center 2.460700000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 400.0 ps (8001 pts) 8.000000 MHz

Auto Man
-
A2 t (A) 71.20 us (A) 0473 dB

F t 53.10us -6.449 dBm

A2 t (A) 2854 us (A) 2.089dB Freq Offset
0 Hz
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

ON TIME AND DUTY CYCLE RESULTS — 64-QAM

Mode ON Time| Period [Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor |Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band (4.5MHz)
Chain 1 0.850 0.995 0.854 85.41% 1.37 1.177
Chain 2 4.851 5.279 0.919 91.89% 0.73 0.206
Chain 3 4.848 5.278 0.919 91.85% 0.74 0.206
Chain4 0.071 0.214 0.332 33.18% 9.58 14.085
Chain 5 0.071 0.287 0.248 24.83% 12.10 14.035
Chain 6 0.069 0.284 0.242 24.16% 12.34 14.552
Chain 7 0.850 0.995 0.854 85.45% 1.37 1.177
Chain 8 0.142 1.003 0.141 14.14% 16.99 7.052
2.4GHz Band (9MHz)
Chain 1 0.209 0.355 0.588 58.84% 4.61 4,782
Chain 2 0.138 1.001 0.138 13.79% 17.21 7.246
Chain 3 4.568 4.723 0.967 96.72% 0.29 0.219
Chain 4 0.071 0.215 0.331 33.10% 9.60 14.085
Chain 5 0.069 0.285 0.241 24.05% 12.38 14.599
Chain 6 0.070 0.287 0.243 24.31% 12.28 14.337
Chain 7 0.851 1.003 0.849 84.87% 1.43 1.175
Chain 8 0.140 1.003 0.139 13.94% 17.12 7.153
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REPORT NO: R14093304-E1 DATE: 2022-02-17
FCC ID: 2APND-ATGRR0002

DUTY CYCLE 4.5 MHz (Chain 1)

BN Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CON1 o | &[]

L RE__[50a oc | | [ SENSE:INT] [ ALIGN AUTO  [10:33:04 PMJan 18,2022 =

[Center Freq 2.460700000 GHz | #Avg Type: RMS TMT 356 requency
A y

PNO: Fast —»— 1rig: Free Run Avg|Hold: 11 TYPE|A AR
DET

IFGain:Low #Atten: 40 dB

Auto Tune

10 dBidiv__ Ref 30.00 dBm
Log

200 Center Freq
10.0 2.460700000 GHz|

0.00
-0 il i i A0 Tl I | I StartFreq
200 _— 5 2.460700000 GHz|
0.0 PR

-0

. Stop Freq
2.460700000 GHz|
-60.0

Center 2.460700000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (8001 pts) 8.000000 MHz|

Auto Man
FUNCTION Wi TH -
1 A2 t (4l 849.8 us (A) -3.363 dB

F t 88.00 us -4.027 dBm
A2 t (A 995.0 us (A) 2331dB Freq Offset
0 Hz

Sowa~NagkLN

=
@
o]

DUTY CYCLE 4.5 MHz (Chain 2)

B Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CONL ==
L | RE___[s50a oC | | [ SEnSE:NT] | ALIGN AUTO __ [10:38:55 PMJan 19, 2022

Frequency

[Center Freq 2.460700000 GHz | #Avg Type: RMS WDEE 13456
2

PNO: Fast —»— Trig: Free Run Avg|Hold: 11 TYPE
IFGain:Low #Atten: 40 dB DET!

Auto Tune|

10 dBidiv Ref 30.00 dBm
Log

200 Center Freq
10.0 2.460700000 GHz|

0.00
100 [IRTNTIN utl pas | StartFreq
200 2.460700000 GHz
-30.0

-00

. Stop Freq
2.460700000 GHz|
-60.0

Center 2.460700000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 10.13 ms (8001 pts) 8.000000 MHz

Auto Man

-
1 A2 t (4l 4.851 ms (A) -1.211dB

F t 3.526 ms 0.512dBm

A2 t (A 5.279 ms (A) -0.009 dB Freq Offset

0 Hz

Sowa~agkLN
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

DUTY CYCLE 4.5 MHz (Chain 3)

BE Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CON1

[E= [

S0 DoC |

[ [ SENSE:INT] I ALTGN AUTO __[10:41:44 PMJan 19, 2022

L | RF
[Center Freq 2.460700000 GHz

#Avg Type: RMS TRACE 56

Frequency

PNO: Fast —»— Trig: Free Run Avg|Hold: 111

IFGain:Low #Atten: 40 dB

10 dBidiv. Ref 30.00 dBm
Log

Auto Tune|

200

100
000

-ioa

200

Center Freq|
2.460700000 GHz|

StartFreq
2.460700000 GHz|

-300
-00

-50.0
600

Center 2.460700000 GHz
Res BW 8 MHz

t (A
t

t (A)

Span 0 Hz
#VBW 50 MHz Sweep 10.13 ms (8001 pts)

Y FUNCTION WIDTH
-2.202 dB

2.032dBm
0247 dB

4.848 ms (A)
3.469 ms
5278 ms (A)

Stop Freq
2.460700000 GHz|

CF Step
8.000000 MHz

Auto Man

Freq Offset
0 Hz|

DUTY CYCLE 4.5 MHz (Chain 4)

BE Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CON1

[E= [

[ R [s0@ oc | [ [ SENSE:INT]

I ALTGN AUTO _[10:45:06 PMJan 19, 2022

L
[Center Freq 2.460700000 GHz T
PNO: Fast —»— Trig: Free Run
#Atten: 40 dB

IFGain:Low

#Avg Type: RMS TRACE

Frequency

Avg|Hold: 111
DET|P

10 dBidiv. Ref 30.00 dBm
Log

Auto Tune|

200 !

100 T

0w X WEETATH WP

-10.0

200

Center Freq|
2.460700000 GHz|

StartFreq
2.460700000 GHz|

-300

-00

-50.0
600

Center 2.460700000 GHz
Res BW 8 MHz

t (A

t
t (A)

#VBW 50 MHz

1.850 dB
3.410dBm
2470dB

71.00 us (A}
111.5us
2140 us (A)

Span 0 Hz
Sweep 1.000 ms (8001 pts)

FUNCTION | FUNCTION WIDTH

Stop Freq
2.460700000 GHz|

CF Step
8.000000 MHz

Auto Man

Freq Offset
0 Hz|
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REPORT NO: R14093304-E1 DATE: 2022-02-17
FCC ID: 2APND-ATGRR0002

DUTY CYCLE 4.5 MHz (Chain 5)

BN Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CONL S
L_[ R [s09 bdc] [ [ sense:mt [ ALIGN AUTO [ 10:48:41 PMJan 19,2022
[Center Freq 2.460700000 GHz | #Avg Type: RMS TRACE[ 3 15 5
PNO: Fast —»— Trig: Free Run Avg|Hold: 11 nps;;

IFGain:Low #Atten: 40 dB DET!

Frequency

Auto Tune|

10 dBidiv Ref 30.00 dBm
Log

200 Center Freq
100 ! 2.460700000 GHz|

000

-10.0 | U StartFreq
200 2.460700000 GHz|
-30.0

-00

Stop Freq
2.460700000 GHz

-50.0
600

Center 2.460700000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 750.0 ps (8001 pts) 8.000000 MHz

Auto Man
[RAMODETRC[SC] X [ v | FUNCTION | FUNCIONWIDTA| __ FUNCTIONVALUE |8
1 A2 t (4l 7125 ps (A) -1.193 dB

F t 159.2 us 5.916 dBm
A2 t (A) 286.7 us (A) -0.489 dB Freq Offset
0 Hz|

Sooe~NoGs@N

=
@
o]

DUTY CYCLE 4.5 MHz (Chain 6)

B Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CONL o | &[]
L | RE__[50a oc | | [ SENSE:INT] [ ALIGN AUTO  [10:50:55 PMJan 18,2022
[Center Freq 2.460700000 GHz | #Avg Type: RMS TRACE[1[33 45 6
PNO: Fast —»— 1rig: Free Run Avg|Hold: 111 T‘vPEf; WA

IFGain:Low #Atten: 40 dB DET|

Frequency

Auto Tune

10 dBidiv__ Ref 30.00 dBm
Log

200 Center Freq
10.0 2.460700000 GHz|

0.00
R 1 | StartFreq

200 2.460700000 GHz|
300

-0

Stop Freq
2.460700000 GHz|

500

-60.0

Center 2.460700000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 750.0 ps (8001 pts) 8.000000 MHz|
FUNCTION WIDTH T [pute Man

1 A2 t (A) 68.72 s (A) 2.463 dB
F t 209.6 us 2574 dBm
A2 t (A 2844 us (A) 0.817 dB Freq Offset
0 Hz|

Sowa~NagkLN
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REPORT NO: R14093304-E1 DATE: 2022-02-17
FCC ID: 2APND-ATGRR0002

DUTY CYCLE 4.5 MHz (Chain 7)

BN Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CON1 o | &[]

L RE__[50a oc | | [ SENSE:INT] [ ALIGN AUTO  [10:52:55 PMJan 18,2022 =

[Center Freq 2.460700000 GHz | #Avg Type: RMS TMT 356 requency
A y

PNO: Fast —»— 1rig: Free Run Avg|Hold: 11 TYPE|A AR
DET

IFGain:Low #Atten: 40 dB

Auto Tune

10 dBidiv__ Ref 30.00 dBm
Log

200 Center Freq
10.0 2.460700000 GHz|
ool

e 1 | A0 Al M YT e I ol L i Wik StartFreq

200 baetdll | Ll e 2.460700000 GHz
-30.0

-0

Stop Freq
2.460700000 GHz|

500
-60.0

Center 2.460700000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (8001 pts) 8.000000 MHz|

Auto Man
FUNCTION Wi TH -

1 A2 t (4l 849.8 us (A) -6.935 dB
F t 98.50 us 0.384 dBm
A2 t (A 994.5 us (A) -0.112dB Freq Offset
0 Hz

Sowa~NagkLN

=
@
o]

DUTY CYCLE 4.5 MHz (Chain 8)

BN Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CON1 o | &[]
L | RE__[50a oc | | [ SENSE:INT] [ ALIGN AUTO  [10:55:16 PMJan 18,2022
[Center Freq 2.460700000 GHz | #Avg Type: RMS TRACE|I123 456

PNO: Fast —»— 1rig: Free Run Avg|Hold: 11 T‘v‘PEf;
DET

Frequency

IFGain:Low #Atten: 40 dB

Auto Tune

10 dBidiv__ Ref 30.00 dBm
Log

200 Center Freq
10.0 ; 2.460700000 GHz|

000
o fuatdia Tt LRI, b EE L PR A StartFreq

200 2.460700000 GHz|
300

-0

Stop Freq
2.460700000 GHz|

500

-60.0

Center 2.460700000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (8001 pts) 8.000000 MHz|
FUNCTION WIDTH 75 Man

1 A2 t (A) 1418 us (A) 0241 dB
F t 404.8 us -0.669 dBm
A2 t (A) 1.003ms (A) 2.446 dB FreqOffset
0 Hz|

Sowa~NagkLN
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REPORT NO: R14093304-E1 DATE: 2022-02-17
FCC ID: 2APND-ATGRR0002

DUTY CYCLE 9 MHz (Chain 1)

B Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CONL ===
L T RE 500 DC | SENSE:INT] ALTGN AUTO __ [11:07:22 PMJan 19, 2022
[Center Freq 2.460700000 GHz | #Avg Type: RMS 3
PNO: Fast —»— Trig: Free Run Avg|Hold: 111
IFGain:Low #Atten: 40 dB

Frequency

Auto Tune|

10 dBidiv. Ref 30.00 dBm
Log

200 Center Freq
10.0 2.460700000 GHz|

000

e <’7 e Pl ) AT ! StartFreq
200 T LML (L0 LI A NANVRLN G| 2.460700000 GHz

30,0 R

-00

. Stop Freq
2.460700000 GHz|
-60.0

Center 2.460700000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 2.500 ms (8001 pts) 8.000000 MHz

Auto Man
FUNCTION WD TH
t (A 209.1 us (A)
t

2506 us .
t (A) 3554 us (A) 1.484 dB Freq Offset
0Hz

DUTY CYCLE 9 MHz (Chain 2)

BE Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CONL = || P[]

L [ RF__[soa oc | [ [ SENSE:INT] | ALIGN AUTO | 11:10:55 PMJan 189, 2022
TRACE - Frequency

[Center Freq 2.460700000 GHz | . #Avg Type: RMS
PNO: Fast —»— Trig: Free Run Avg|Hold: 11 TYFE|

IFGain:Low #Atten: 40 dB DET|

Auto Tune|

10 dBidiv Ref 30.00 dBm
Log

200 Center Freq
10.0 2.460700000 GHz|

0w
-10.0 [yt ! & i 10 i e A StartFreq
200 2.460700000 GHz
300

-00

. Stop Freq
2.460700000 GHz|
-60.0

Center 2.460700000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 3.000 ms (8001 pts) 8.000000 MHz

Auto Man
FUNCTION WIDTH[ ___FUNCTION VALUE
1 A2 t (A) 1380us (A)  0.719dB
F t 1239 ms 2,662 dBm
A2 t (A) 1.001 ms (A) 1.168 dB FreqOffset

0 Hz

Sowa~agkLN
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

DUTY CYCLE 9 MHz (Chain 3)

BE Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CON1

[E= [

S0 DoC |

[ [ SENSE:INT] I ALTGN AUTO _ [11:14:03 PMJan 19, 2022

L | RF
[Center Freq 2.460700000 GHz

#Avg Type: RMS TRACE 56

Frequency

PNO: Fast —»— Trig: Free Run Avg|Hold: 111

IFGain:Low #Atten: 40 dB

10 dBidiv. Ref 30.00 dBm
Log

Auto Tune|

200

100
000

St

-ioa

200

Center Freq|
2.460700000 GHz|

StartFreq
2.460700000 GHz|

-300
-00

-50.0
600

Center 2.460700000 GHz
Res BW 8 MHz

t (A
t

t (A)

Span 0 Hz
#VBW 50 MHz Sweep 7.600 ms (2001 pts)

Y FUNCTION WIDTH
-0.770 dB

-0.347 dBm
-1.605 dB

4.568 ms (A)
2538 ms
4723 ms (A)

Stop Freq
2.460700000 GHz|

CF Step
8.000000 MHz

Auto Man

Freq Offset
0 Hz|

DUTY CYCLE 9

MHz (Chain 4)

BE Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CON1

[E= [

[ =~ DC |

Ts00

[ [ SENSE:INT] I ALTGN AUTO _ [11:17:20 PMJan 19, 2022

L
[Center

Freq 2.460700000 GHz

‘ #Avg Type: RMS TRACE

Frequency

PNO: Fast —»— Trig: Free Run Avg|Hold: 111

#Atten: 40 dB DeT|P

IFGain:Low

10 dBidiv. Ref 30.00 dBm
Log

Auto Tune|

200

1008
000

-ioa

200

Center Freq|
2.460700000 GHz|

StartFreq
2.460700000 GHz|

-300

-00

-50.0
600

Center 2.460700000 GHz
Res BW 8 MHz

t (A

t
t (A)

Span 0 Hz
#VBW 50 MHz Sweep 500.0 ps (2001 pts)

FUNCTION WiDTH
71.00 us (A} 2184 dB
176.8 us 2.162dBm
2145 us (A) 1.877 dB

Stop Freq
2.460700000 GHz|

CF Step
8.000000 MHz

Auto Man

Freq Offset
0 Hz|
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

DUTY CYCLE 9 MHz (Chain 5)

BE Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CONL

[E= =<

L | RE___[s50a oC | |

| SENSE:INT]

| ALIGN AUTO

[11:22:56 PMJan 19, 2022

[Center Freq 2.460700000 GHz |

IFGain:Low

PNO: Fast —»— Trig: Free Run
#Atten: 40 dB

#Avg Type: RMS
Avg|Hold: 111

TRAGE 3456
TYPE|A )

Frequency

DET|P

Ref 30.00 dBm

Auto Tune|

10 dBidiv
Log

200

100

000

-ioo
200

Center Freq|
2.460700000 GHz

StartFreq
2.460700000 GHz

-300
-00

-50.0
600

Center 2460700000 GHz
Res BW 8 MHz

1 A2 t (A)

t
t (A)

68.50 us (A)
3448 us

F
A2 2848 us (A)

Sooe~NoGs@N

=
@
o]

#VBW $0 MHz

-0.809 dB
5.767 dBm
0.595 dB

Span 0 Hz

Sweep 1.000 ms (8001 pts)
Y FUNCTION WIDTH 3

Stop Freq
2.460700000 GHz

CF Step
8.000000 MHz

Auto Man

Freq Offset
0Hz

DUTY CYCLE 9 MHz (Chain 6)

BE Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CON1

[E= [

[ R [s0@ oc |

[ SENSE:INT]

I ALTGN AUTO

[11:25:07 PMJan 19,2022

L
[Center Freq 2.460700000 GHz |
¥ Gain Lo

Trig: Free Run
#Atten: 40 dB

#Avg Type: RMS
Avg|Hold: 111

TRACE|

Frequency

DET|P

10 dBidiv. Ref 30.00 dBm
Log

Auto Tune|

200

10.0 jihd

0.00

-ioa

200

Center Freq|
2.460700000 GHz|

StartFreq
2.460700000 GHz|

-300

-00

-50.0
600

Center 2.460700000 GHz
Res BW 8 MHz

t (A

t
t (A)

69.75 us (A}
3913 us
286.9 us (A)

#VBW 50 MHz

-1.443 dB
4.304dBm
0518 dB

Span 0 Hz

Sweep 1.000 ms (8001 pts)
Y FUNCTION WIDTH

Stop Freq
2.460700000 GHz|

CF Step
8.000000 MHz

Auto Man

Freq Offset
0 Hz|
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REPORT NO: R14093304-E1 DATE: 2022-02-17
FCC ID: 2APND-ATGRR0002

DUTY CYCLE 9 MHz (Chain 7)

BE Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CONL =
L[ v 519 oc] I [ sense:nT] [ ALIGNAUTO _ [11:20:07 PMlan 19,2022
[Center Freq 2.460700000 GHz | #Avg Type: RMS TRACE[ 3 15 5
PNO: Fast —»— Trig: Free Run Avg|Hold: 11 nps;;

IFGain:Low #Atten: 40 dB DET

Frequency

Auto Tune|

10 dBidiv Ref 30.00 dBm
Log

200 Center Freq
100 2.460700000 GHz|

000

-10.0 i Ll ] StartFreq
2004 ‘ 2.460700000 GHz|
-30.0

-00

Stop Freq
2.460700000 GHz

-50.0
600

Center 2.460700000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 3.000 ms (8001 pts) 8.000000 MHz

Auto Man
[RAMODETRCISC] X [ v | FUNCTION | FUNCIONWIDTA| __ FUNCTIONVALUE |8
1 A2 t (4l 851.2 us (A) -4.549 dB

F t 1074 ms -2.747 dBm
A2 t (A) 1.003ms (A) -4.806 dB Freq Offset
0 Hz|

Sooe~NoGs@N

=
@
o]

DUTY CYCLE 9 MHz (Chain 8)

B Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CONL o | &[]
L | RE__[50a oc | | [ SENSE:INT] [ ALIGN AUTO  [11:31:07 PMJan 18,2022
[Center Freq 2.460700000 GHz | #Avg Type: RMS TRACE[1[33 45 6
PNO: Fast —»— 1rig: Free Run Avg|Hold: 111 T‘vPEf; WA

IFGain:Low #Atten: 40 dB DET|

Frequency

Auto Tune

10 dBidiv__ Ref 30.00 dBm
Log

200 Center Freq
10.0 2.460700000 GHz|

0.00
oo MUk b )1 LR T LA AL TR R i ! StartFreq

o | A " 71| 2460700000 GHz,
-300

-0

Stop Freq
2.460700000 GHz|

500

-60.0

Center 2.460700000 GHz Span 0 Hz CF Step

Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (8001 pts) 8.000000 MHz|

FUNCTION WIDTH T [pute Man
1 A2 t (A) 139.8 us (A)

F t 509.0 us 2109 dBm

A2 t (A 1.003 ms (A) 0.989 dB Freq Offset

0 Hz|

Sowa~NagkLN

=
@
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

9.2.

4.5 MHz MODE IN THE 2.4 GHz AUTHORIZED BAND

9.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS - QPSK

Channel| Frequency | 6dBBW | 6dBBW | 6 dBBW | 6 dB BW [Minimum
Chain1l | Chain2 | Chain3 | Chain4 Limit
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
Low 2448.2 0.580 0.600 0.580 4.460 0.5
Mid 2460.7 0.600 0.600 0.600 4.530 0.5
High 2473.2 0.600 0.570 0.580 4.450 0.5
Channel| Frequency | 6dBBW | 6dBBW | 6dBBW | 6 dB BW [Minimum
Chain5 | Chain6 | Chain7 | Chain 8 Limit
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
Low 2448.2 4.450 4.540 0.590 4.380 0.5
Mid 2460.7 4.480 4.470 0.580 4.160 0.5
High 2473.2 4.460 4.460 0.560 4.470 0.5
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

6 dB BANDWIDTH, Chain 1 LOW CH

E Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CONL

L | RF [soe bpC | | | SENSE:NT] [ ALIGN AUTO

| 08:30:38 AMJan 14, 2022

#Avg Type: RMS
Avg|Hold: 1001100

PNO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset10.19 dB

10dBidiv. Ref 30.00 dBm
Log

TRACE| 56
v .

Frequency

= e ]

Auto Tune

Center 2.448200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)

Center Freq|
2.448200000 GHz|

StartFreq
2.443200000 GHz|

Stop Freq|
2.453200000 GHz|

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|

6 dB BANDWIDTH, Chain 1 MID CH

E Keysight Spectrum Analyzer - AP2021.1.3,40882, MOR-CONL

L [ R [s0@ DC | [ [ SENSEINT| I ALTGN AUTO

[11:30:46 AMJan 14, 2022

#Avg Type: RMS
Avg|Held: 1001100

PNO: Wide —»— 11ig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset10.19 dB

10dBidiv. Ref 30.00 dBm
Log

Frequency

T o =]

el e

nErlP

Auto Tune|

Center Freq
2.460700000 GHz

StartFreq|
2.455700000 GHz

Stop Freq|
2.465700000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|

Center 2.460700 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 10.00 MHz

Sweep 35.000 ms (1001 pts)
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

6 dB BANDWIDTH, Chain 1 HIGH CH

= e ]

E Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CONL

L | RF [soe bpC | | | SENSE:NT] [ ALIGN AUTO

[12:46:43 PMJan 14,2022

#Avg Type: RMS
Avg|Hold: 1001100

PNO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset10.19 dB

10dBidiv. Ref 30.00 dBm
Log

TRACE| 56
v e

Frequency

Auto Tune

Center 2.473200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)

Center Freq|
2.473200000 GHz|

StartFreq
2.468200000 GHz|

Stop Freq|
2.478200000 GHz|

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|

6 dB BANDWIDTH, Chain 2 LOW CH

[ |

E Keysight Spectrum Analyzer - AP2021.113,40882, MOR-CONL
L

RF [soe bpC | | | SENSE:NT] | ALIGN AUTO

[09:17:32 AMJan 14, 2022

#Avg Type: RMS
Avg|Hold: 1001100

PNO: Wide —— Trig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 10.19 ¢B

10dBidiv. Ref 30.00 dBm
Log

TRACE[[ 23456
v

Frequency

perlP N

Auto Tune

Center Freq|
2.448200000 GHz

StartFreq
2.443200000 GHz|

StopFreq
2453200000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset|
0 Hz|

Center 2.448200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

6 dB BANDWIDTH, Chain 2 MID CH

[ERER|

| RF [soe bpC | | | SENSE:NT]

| ALIGN AUTO  [11:41:10 AMJan 14, 2022

E Keysight Spectrum Analyzer - AP2021.113,40882, MOR-CONL
L

PNO: Wide —»— Trig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 10.19 dB
Ref 30.00 dBm

#Avg Type: RMS TRACE|— 56
Avg|Hold: 100/100

Frequency
v

Auto Tune

10 dBidiv
Log

Center Freq|

2.460700000 GHz

StartFreq
2.455700000 GHz|

Stop Freq|
2.465700000 GHz|

CF Step

1.000000 MHz|

Auto Man

FreqOffset

0 Hz|

Center 2.460700 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.000 ms (1001 pts)

STATUS

6 dB BANDWIDTH, Chain 2 HIGH CH

E Keysight Spectrum Analyzer - AP2021.113,40882, MOR-CONL
L

RF [soe bC | | | SENSE:INT]

T o =]

| ALIGN AUTO  [12:58:49 PMJan 14, 2022

PNO: Wide —— 1rig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 10.19 dB
Ref 30.00 dBm

#Avg Type: RMS
Avg|Hold: 100100

TRACE|— 3356 Frequency
oet|F

Auto Tune|

10 dBidiv
Log

Center Freq

2.473200000 GHz|

StartFreq|
2.468200000 GHz

StopFreq|
2.478200000 GHz

CF Step

1.000000 MHz|

Auto Man

FreqOffset|

0 Hz|

Center 2.473200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.000 ms (1001 pts)

STATUS
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

6 dB BANDWIDTH, Chain 3 LOW CH

=N

BN Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CONL
L | RF [s0@ bc | [

[ SENSE:INT]

| ALIGN AUTO | 09:34:29 AMJan 14, 2022

IFGain:Low

Ref Offset 10.19 dB

10 dBidiv. Ref 30.00 dBm
Log

PNO: Wide —— 1rig: Free Run

#Atten: 40 dB

#Avg Type: RMS

TRAGE! 3456
AvglHold: 1001100 5

TYPE| M vty
peT|P

Frequency

Auto Tune

Center 2.448200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.000 ms (1001 pts),

STATUS

Center Freq
2.448200000 GHz

StartFreq
2.443200000 GHz

Stop Freq
2.453200000 GHz|

CF Step
1.000000 MHz
Auto Man

Freq Offset
0 Hz|

6 dB BANDWIDTH, Chain 3 MID CH

= |

E Keysight Spectrum Analyzer - AP2021.13,40882, MOR-CONL

L [ R [s0@ DC |

[ SENSEINT|

I ALTGN AUTO | 11:47:31 AMJan 14, 2022

IFGain:Low

Ref Offset 10.19 dB

10dBidiv. Ref 30.00 dBm
Log

PNO: Wide —»— 11ig: Free Run

#Atten: 40 dB

#Avg Type: RMS TRAGEr 3456

Frequency

Avg|Hold: 1001100 ;
p=rlP

Auto Tune|

Center 2.460700 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 10.00 MHz
Sweep 35.000 ms (1001 pts)

STATUS

Center Freq
2.460700000 GHz

StartFreq|
2.455700000 GHz

StopFreq|
2.465700000 GHz

CF Step
1.000000 MHz|
Auto Man

Freq Offset|
0 Hz|
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

6 dB BANDWIDTH, Chain 3 HIGH CH

= e ]

E Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CONL

L | RF [soe bpC | | | SENSE:NT] [ ALIGN AUTO

| 01:08:20 PMJan 14, 2022

#Avg Type: RMS
Avg|Hold: 1001100

PNO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset10.19 dB

10dBidiv. Ref 30.00 dBm
Log

TRACE| 56
v e

Frequency

Auto Tune

Center 2.473200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)

Center Freq|
2.473200000 GHz|

StartFreq
2.468200000 GHz|

Stop Freq|
2.478200000 GHz|

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|

6 dB BANDWIDTH, Chain 4 LOW CH

[ |

E Keysight Spectrum Analyzer - AP2021.113,40882, MOR-CONL
L

RF [soe bpC | | | SENSE:NT] | ALIGN AUTO

| 09:45:37 AMJan 14, 2022

#Avg Type: RMS
Avg|Hold: 1001100

PNO: Wide —— Trig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 10.19 ¢B

10dBidiv. Ref 30.00 dBm
Log

TRACE[[ 23456
v

Frequency

perlP N

Auto Tune

Center Freq|
2.448200000 GHz

StartFreq
2.443200000 GHz|

StopFreq
2453200000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset|
0 Hz|

Center 2.448200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

6 dB BANDWIDTH, Chain 4 MID CH

Keysight Spectrum Analyzer - AP2021.113,40882, MOR-CONL

T o ]

RF [s0e bc | | | SENSE:INT] | ALIGN AUTO

[12:05:23 PMJan 14,2022

E
L
[Span 10.0000000 MHz

#Avg Type: RMS
AvglHold: 1001100

PNO: Wide —— 1rig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 10.19 dB
Ref 30.00 dBm

TRACE| 3456
TYPE|M WA
P

DET)

10 dBidiv
Log

Span

Span|
10.0000000 MHz

Full Span|

Zero Span|

Last Span

Center 2.460700 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)

Signal Track|
(Span Zoom)
on Off]|

6 dB BANDWIDTH, Chain 4 HIGH CH

===

E Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CONL
L

RE__ |50 DC | [ [ SENSE:INT] I ALIGN AUTO

[01:16:22 PMJan 14, 2022

#Avg Type: RMS
Avg|Hold: 100/100

PNO: Wide —» 1rig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 10.19 dB

10dBidiv. Ref 30.00 dBm
Log

Frequency

TR:(BE” 3 56

oerlP N

Auto Tune|

Center 2.473200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)

Center Freq
2.473200000 GHz

StartFreq|
2.468200000 GHz

Stop Freq|
2.478200000 GHz

CF Step|
1.000000 MHz|

[Auto Man

Freq Offset|
0 Hz|
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

6 dB BANDWIDTH, Chain 5 LOW CH

E Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CONL

L | RF [soe bpC | | | SENSE:NT] [ ALIGN AUTO

| 09:59:52 AMJan 14, 2022

#Avg Type: RMS
Avg|Hold: 1001100

PNO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset10.19 dB

10dBidiv. Ref 30.00 dBm
Log

TRACE| 56
v .

Frequency

= e ]

Auto Tune

Center 2.448200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)

Center Freq|
2.448200000 GHz|

StartFreq
2.443200000 GHz|

Stop Freq|
2.453200000 GHz|

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|

6 dB BANDWIDTH, Chain 5 MID CH

E Keysight Spectrum Analyzer - AP2021.1.3,40882, MOR-CONL

L [ R [s0@ DC | [ [ SENSEINT| I ALTGN AUTO

[12:14:18 PMJan 14, 2022

#Avg Type: RMS
Avg|Held: 1001100

PNO: Wide —»— 11ig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset10.19 dB

10dBidiv. Ref 30.00 dBm
Log

Frequency

T o =]

el e

nErlP

Auto Tune|

Center Freq
2.460700000 GHz

StartFreq|
2.455700000 GHz

Stop Freq|
2.465700000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|

Center 2.460700 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 10.00 MHz

Sweep 35.000 ms (1001 pts)
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

6 dB BANDWIDTH, Chain 5 HIGH CH

= |

E Keysight Spectrum Analyzer - AP2021.1.3,40882, MOR-CONL

L | RF [soe bc [ | [ SENSE:INT]

| ALIGN AUTO __ [01:22:35 PMJan 14,2022

PNO: Wide —»— Trig: FreeRun
IFGain:Low #Atten: 40 dB

Ref Offset10.19 dB

10 dBidiv. Ref 30.00 dBm
Log

Frequency

#Avg Type: RMS TRAEEr 3456
Avg|Hold: 100/100 TV AR
DErlP

Auto Tune|

Center 2.473200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 10.00 MHz
Sweep 35.000 ms (1001 pts)

STATUS

Center Freq|
2.473200000 GHz|

StartFreq
2.468200000 GHz|

Stop Freq|
2.478200000 GHz|

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|

6 dB BANDWIDTH, Chain 6 LOW CH

[F[= |

E Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CONL

L | RF [soe bC | | | SENSE:NT]

| ALIGN AUTO _ [10:10:28 AMJan 14,2022

PNO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset10.19 dB

10 dBidiv. Ref 30.00 dBm
Log

#Avg Type: RMS TRACE]

Frequency

Avg|Hold: 100100 Tvee|)
DEI'lP

Auto Tune|

Center 2.448200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 10.00 MHz
Sweep 35.000 ms (1001 pts)

STATUS

Center Freq|
2.448200000 GHz|

StartFreq
2.443200000 GHz|

Stop Freq|
2.453200000 GHz|

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 H|
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REPORT NO: R14093304-E1 DATE: 2022-02-17
FCC ID: 2APND-ATGRR0002

6 dB BANDWIDTH, Chain 6 MID CH

BN Keysight Spectrum Analyzer - AP2021.11.3,40882 MOR-CONL EIIEHE_.I
L | RF [soe bc [ | | SENSE:INT] | ALIGN AUTO  [12:18:52 PMJan 14, 2022
#Avg Type: RMS TRAEEr 356 Frequency
PNO: Wide —»— Trig: FreeRun Avg|Hold: 100/100 TV | AR
IFGain:Low #Atten: 40 dB DeT|P

Auto Tune|
Ref Offset 10.19 dB
Eggstdiv Ref 30.00 dBm

Center Freq|
2.460700000 GHz|

StartFreq
2.455700000 GHz|

Stop Freq|
2.465700000 GHz|

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.460700 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 35.000 ms (1001 pts)

MSG STATUS

6 dB BANDWIDTH, Chain 6 HIGH CH

BN Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CONL @@I@l—l
L | RF [soe bC | | | SENSE:INT] | ALIGN AUTO  [01:28:36 PMJan 14, 2022

#Avg Type:RMS mssr ; Frequency

PNO: Wide —— 1rig: Free Run Avg|Hold: 100/100 -

IFGain:Low #Atten: 40 dB

Auto Tune|
Ref Offset 10.19 dB
1%35'0'” Ref 30.00 dBm

Center Freq|
2.473200000 GHz|

StartFreq
2.468200000 GHz|

Stop Freq|
2.478200000 GHz|

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.473200 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)

MSG STATUS
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

6dB BANDWIDTH, Chain 7 LOW CH

[ |

E Keysight Spectrum Analyzer - AP2021.113,40882, MOR-CONL
L

RF [soe bC | | | SENSE:INT] | ALIGN AUTO

[10:51:09 AMJan 14,2022

#Avg Type: RMS
Avg|Hold: 1001100

PNO: Wide —— Trig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 10.19 ¢B

10dBidiv. Ref 30.00 dBm
Log

TRACE|

Frequency

Auto Tune

Center 2.448200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)

Center Freq|
2.448200000 GHz

StartFreq
2.443200000 GHz|

StopFreq
2453200000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset|
0 Hz|

6 dB BANDWIDTH, Chain 7 MID CH

[P |

E Keysight Spectrum Analyzer - AP2021 11.3,40882, MOR-CONL
L

| RF [soe bc [ | | SENSE:INT] | ALIGN AUTO

[12:27:53 PMJan 14,2022

#Avg Type: RMS
Avg|Hold: 100100

PNO: Wide —+— 1rig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset10.19 dB

10 dBidiv. Ref 30.00 dBm
Log

TRAGE| 6
TV

Frequency

DEI'l‘P

Auto Tune|

Center Freq|
2.460700000 GHz|

StartFreq
2.455700000 GHz|

StopFreq|
2.465700000 GHz|

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|

Center 2.460700 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)
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REPORT NO: R14093304-E1 DATE: 2022-02-17
FCC ID: 2APND-ATGRR0002

6 dB BANDWIDTH, Chain 7 HIGH CH

BN Keysight Spectrum Analyzer - AP2021.11.3,40882 MOR-CONL EIIEHE_.I
L | RF [soe bc [ | | SENSE:INT] | ALIGN AUTO [ 01:34:26 PMJan 14, 2022
#Avg Type: RMS TRAEEr 3456 Frequency
PNO: Wide —»— Trig: FreeRun Avg|Hold: 100/100 TV | AR
IFGain:Low #Atten: 40 dB DeT|P

Auto Tune|
Ref Offset 10.19 dB
Eggstdiv Ref 30.00 dBm

Center Freq|
2.473200000 GHz|

StartFreq
2.468200000 GHz|

Stop Freq|
2.478200000 GHz|

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.473200 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 35.000 ms (1001 pts)

MSG STATUS

6 dB BANDWIDTH, Chain 8 LOW CH

E Keysight Spectrum Analyzer - AP2021.1.3,40882, MOR-CONL = | & ﬂ-l

L [ R [s0@ DC | [ [ SENSEINT| I ALTGN AUTO | 11:07:24 AMJan 14, 2022

#Avg Type: RMS TRACEr 3456 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 Y | ARy
IFGain:Low #Atten: 40 dB DET|P

Auto Tune|
Ref Offset 10.19 dB
1Lo dBidiv.  Ref 30.00 dBm
og

Center Freq
2.448200000 GHz

StartFreq|
2.443200000 GHz

StopFreq|
2.453200000 GHz

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.448200 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 35.000 ms (1001 pts)

MSG STATUS
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

6 dB BANDWIDTH, Chain 8 MID CH

T o ]

BE Keysight Spectrum Analyzer - AP2021.113,40882, MOR-CONL
L | RF [s0e bpc |

| SENSE:INT]

| ALIGN AUTO  [12:35:27 PMJan 14,2022

IFGain:Low

Ref Offset 10.19 dB
Ref 30.00 dBm

PNO: Wide —— 1rig: Free Run

#Atten: 40 dB

#Avg Type: RMS TRACE] 3456
Avg|Hold: 100100 TR
DET|

Frequency

Auto Tune|

10 dBidiv
Log

Center 2.460700 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.000 ms (1001 pts)

STATUS

Center Freq
2.460700000 GHz

StartFreq
2.455700000 GHz

StopFreq|
2.465700000 GHz

CF Step
1.000000 MHz|
Auto Man

Freq Offset|
0 Hz|

6 dB BANDWIDTH, Chain 8 HIGH CH

T o =]

E Keysight Spectrum Analyzer - AP2021.1.3,40882, MOR-CONL

L [ R [s0@ DC |

[ SENSEINT|

I ALTGN AUTO | 01:39:35 PMJan 14, 2022

IFGain:Low

Ref Offset10.19 dB

10dBidiv. Ref 30.00 dBm
Log

PNO: Wide —»— 1Tg: FreeRun

#Atten: 40 dB

#Avg Type: RMS

Frequency

el e

Avg|Held: 1001100
nErlP

Auto Tune|

Center 2.473200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 10.00 MHz
Sweep 35.000 ms (1001 pts)

STATUS

Center Freq
2.473200000 GHz

StartFreq|
2.468200000 GHz

Stop Freq|
2.478200000 GHz

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

RESULTS - 16-QAM

Channel| Frequency | 6dBBW | 6dBBW | 6 dBBW | 6 dB BW |Minimum
Chainl | Chain2 | Chain3 | Chain4 Limit
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
Low 2448.2 0.580 0.570 0.570 4.490 0.5
Mid 2460.7 0.610 0.580 0.600 4.470 0.5
High 2473.2 0.580 0.560 0.570 4.460 0.5
Channel| Frequency | 6dBBW | 6dBBW | 6 dBBW | 6 dB BW |Minimum
Chain5 | Chain6 | Chain7 | Chain 8 Limit
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
Low 2448.2 4.520 4.470 0.580 4.460 0.5
Mid 2460.7 4.490 4.500 0.590 4.180 0.5
High 2473.2 4.450 4.490 0.560 4.460 0.5
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REPORT NO: R14093304-E1 DATE: 2022-02-17
FCC ID: 2APND-ATGRR0002

6 dB BANDWIDTH, Chain 1 LOW CH

E Keysight Spectrum Analyzer - AP202111.3,40882, MOR-CONL EI@@—I
L | RF [soe bpC | | | SENSE:NT] | ALIGN AUTO  [01:52:50 PMJan 14, 2022
#Avg Type: RMS TRACE[ =35 6 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TV |‘P‘
IFGain:Low #Atten: 40 dB DET]

Auto Tune
Ref Offset 10.19 dB
‘IL%gBldiv Ref 30.00 dBm

Center Freq|
2.448200000 GHz|

StartFreq
2.443200000 GHz|

Stop Freq|
2.453200000 GHz|

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.448200 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)

MSG STATUS

6 dB BANDWIDTH, Chain 1 MID CH

E Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CONL | I

RF___[s00 DbC | [ [ SENSEINT| I ALTGN AUTO | 04:30:18 PMJan 14, 2022
[

Frequency

L
o #Avg Type: RMS TRACE] 3456
oliten FrEq ALY GPHNﬁ: Wide —»— 1rig: FreeRun Avg|Hold: 100/100 A r AR

[FGainiow  #Atten: 40 dB peTlP

Auto Tune|
Ref Offset 10.19 dB
1Lo dBidiv.  Ref 30.00 dBm
og

Center Freq
2.460700000 GHz

StartFreq|
2.455700000 GHz

Stop Freq|
2.465700000 GHz

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.460700 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 35.000 ms (1001 pts)

MSG STATUS
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

6 dB BANDWIDTH, Chain 1 HIGH CH

BN Keysight Spectrum Analyzer - AP202111.3,84740/40882, MOR-CONL

= e ]

RF [soe bpC | | | SENSE:NT] | ALIGN AUTO

| 05:44:40 PMJan 14, 2022

#Avg Type: RMS

S
[Center Freq 2.473200000 GHz e Hor=100/100

PNO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset10.19 dB

10dBidiv. Ref 30.00 dBm
Log

TRACE]

56

Frequency

T

Auto Tune

Center Freq|
2.473200000 GHz|

StartFreq
2.468200000 GHz|

Stop Freq|
2.478200000 GHz|

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|

Center 2.473200 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.000 ms (1001 pts)

MSG

STATUS

6 dB BANDWIDTH, Chain 2 LOW CH

[F[= |

E Keysight Spectrum Analyzer - AP2021.11.3,40882, MOR-CONL
L

| RF [soe bC | | | SENSE:INT]

| ALIGN AUTO

[02:02:33 PMJan 14, 2022

PNO: Wide —»— 1rig: Free Run

#Avg Type: RMS
Avg|Hold: 1001100

TRACE]

TV

Frequency

oeT|P

IFGain:Low

Ref Offset10.19 dB

10 dBidiv. Ref 30.00 dBm
Log

#Atten: 40 dB

Auto Tune|

Center 2.448200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 10.00 MHz
Sweep 35.000 ms (1001 pts)

STATUS

Center Freq|
2.448200000 GHz|

StartFreq
2.443200000 GHz|

Stop Freq|
2.453200000 GHz|

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 H|

Page 64 of 660

UL LLC
12 Laboratory Dr., RTP, NC 27709

TEL: (919) 549-1400

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



REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

6 dB BANDWIDTH, Chain 2 MID CH

BE Keysight Spectrum Analyzer - AP2021.113,84740/40882, MOR-CONL

T o ]

RF__ [500 bc | | | SENSE:INT] | ALIGN AUTO

| 04:49:30 PMJan 14,2022

#Avg Type: RMS

L
[Center Freq 2.460700000 GHz
Avg|Hold: 1001100

PNO: Wide —— 1rig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 10.19 dB
Ref 30.00 dBm

TRACE[[ 23456
TYPE[MY
peT|P

Frequency

Auto Tune|

10 dBidiv
Log

Center 2.460700 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)

Center Freq
2.460700000 GHz

StartFreq
2.455700000 GHz

StopFreq|
2.465700000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset|
0 Hz|

6 dB BANDWIDTH, Chain 2 HIGH CH
Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CONL

T o =]

[
RF___[s00 DbC | [ I

SENSE-INT| I ALTGN AUTO

[ 05:50:28 PMJan 14, 2022

#Avg Type: RMS

L
[Center Freq 2.473200000 GHz
AvglHold: 1001100

PNO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset10.19 dB

10dBidiv. Ref 30.00 dBm
Log

el e

Frequency

nErlP

Auto Tune|

Center 2.473200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 10.00 MHz

Sweep 35.000 ms (1001 pts)

Center Freq
2.473200000 GHz

StartFreq|
2.468200000 GHz

Stop Freq|
2.478200000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|
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REPORT NO: R14093304-E1 DATE: 2022-02-17
FCC ID: 2APND-ATGRR0002

6 dB BANDWIDTH, Chain 3 LOW CH

E Keysight Spectrum Analyzer - AP202111.3,40882, MOR-CONL EI@@—I
L | RF [soe bpC | | | SENSE:NT] | ALIGN AUTO  [02:06:53 PMJan 14, 2022
#Avg Type: RMS TRACE[T-3 5 6 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TV |‘P‘
IFGain:Low #Atten: 40 dB DET]

Auto Tune
Ref Offset 10.19 dB
‘IL%gBldiv Ref 30.00 dBm

Center Freq|
2.448200000 GHz|

StartFreq
2.443200000 GHz|

Stop Freq|
2.453200000 GHz|

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.448200 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)

MSG STATUS

6 dB BANDWIDTH, Chain 3 MID CH

E Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CONL | I

RF___[s00 DbC | [ [ SENSEINT| I ALTGN AUTO | 04:51:01 PMJan 14, 2022
[

Frequency

L
o #Avg Type: RMS TRACE] 3456
oliten FrEq ALY GPHNﬁ: Wide —»— 1rig: FreeRun Avg|Hold: 100/100 A r AR

[FGainiow  #Atten: 40 dB peTlP

Auto Tune|
Ref Offset 10.19 dB
1Lo dBidiv.  Ref 30.00 dBm
og

Center Freq
2.460700000 GHz

StartFreq|
2.455700000 GHz

Stop Freq|
2.465700000 GHz

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.460700 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 35.000 ms (1001 pts)

MSG STATUS
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

6 dB BANDWIDTH, Chain 3 HIGH CH

BN Keysight Spectrum Analyzer - AP202111.3,84740/40882, MOR-CONL

= e ]

RF [soe bpC | | | SENSE:NT] | ALIGN AUTO

| 05:54:05 PMJan 14, 2022

#Avg Type: RMS

S
[Center Freq 2.473200000 GHz e Hor=100/100

PNO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset10.19 dB

10dBidiv. Ref 30.00 dBm
Log

TRACE| 56

Frequency

TYPE[M Ay
oer|P

Auto Tune

Center 2.473200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)

Center Freq|
2.473200000 GHz|

StartFreq
2.468200000 GHz|

Stop Freq|
2.478200000 GHz|

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|

6 dB BANDWIDTH, Chain 4 LOW CH

[ |

E Keysight Spectrum Analyzer - AP2021.113,40882, MOR-CONL
L

RF [soe bpC | | | SENSE:NT] | ALIGN AUTO

[02:12:21 PMJan 14,2022

#Avg Type: RMS
Avg|Hold: 1001100

PNO: Wide —— Trig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 10.19 ¢B

10dBidiv. Ref 30.00 dBm
Log

TRACE[[ 23456
v

Frequency

perlP N

Auto Tune

Center Freq|
2.448200000 GHz

StartFreq
2.443200000 GHz|

StopFreq
2453200000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset|
0 Hz|

Center 2.448200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

6 dB BANDWIDTH, Chain 4 MID CH

BE Keysight Spectrum Analyzer - AP2021.113,84740/40882, MOR-CONL

T o ]

RF__ [500 bc | | | SENSE:INT] | ALIGN AUTO

| 04:57:31 PMJan 14,2022

#Avg Type: RMS

L
[Center Freq 2.460700000 GHz
Avg|Hold: 1001100

PNO: Wide —— 1rig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 10.19 dB

10dBidiv. Ref 30.00 dBm
Log

TRACE|
TYPE|
DET)

345
P

6

Frequency

Auto Tune|

Center Freq
2.460700000 GHz

StartFreq
2.455700000 GHz

StopFreq|
2.465700000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset|
0 Hz|

Center 2.460700 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.000 ms (1001 pts)

STATUS

6 dB BANDWIDTH, Chain 4 HIGH CH

Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CONL

[E=R =<

RF [s00 bC | | | SENSE:INT| | ALIGN AUTO

[06:08:11 PMJan 14,2022

[
S
%pan 10.0000000 MHz #Avg Type: RMS

Avg|Hold: 100/100

PNO: Wide —»— 1rig: FreeRun
IFGain:Low #Atten: 40 dB

Ref Offset 10.19 dB

10 dBidiv. Ref 30.00 dBm
Log

TRAGE ’—

Span

Span|
10.0000000 MHz

Full Span

Zero Span,

LastSpan

Center 2473200 GHz

Signal Track|
(Span Zoom)
on Off|

#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.000 ms (1001 pts)

STATUS
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REPORT NO: R14093304-E1 DATE: 2022-02-17
FCC ID: 2APND-ATGRR0002

6 dB BANDWIDTH, Chain 5 LOW CH

E Keysight Spectrum Analyzer - AP202111.3,40882, MOR-CONL EI@@—I
L | RF [soe bpC | | | SENSE:NT] | ALIGN AUTO  [02:18:35 PMJan 14, 2022
#Avg Type: RMS TRACE[ =35 6 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TV |‘P‘
IFGain:Low #Atten: 40 dB DET]

Auto Tune
Ref Offset 10.19 dB
‘IL%gBldiv Ref 30.00 dBm

Center Freq|
2.448200000 GHz|

StartFreq
2.443200000 GHz|

Stop Freq|
2.453200000 GHz|

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.448200 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)

MSG STATUS

6 dB BANDWIDTH, Chain 5 MID CH

E Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CONL | I

RF___[s00 DbC | [ [ SENSEINT| I ALTGN AUTO ] 05:00:45 PMJan 14, 2022
[

Frequency

L
o #Avg Type: RMS TRACE] 3456
oliten FrEq ALY GPHNﬁ: Wide —»— 1rig: FreeRun Avg|Hold: 100/100 A r AR

[FGainiow  #Atten: 40 dB peTlP

Auto Tune|
Ref Offset 10.19 dB
1Lo dBidiv.  Ref 30.00 dBm
og

Center Freq
2.460700000 GHz

StartFreq|
2.455700000 GHz

Stop Freq|
2.465700000 GHz

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.460700 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 35.000 ms (1001 pts)

MSG STATUS
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

6 dB BANDWIDTH, Chain 5 HIGH CH

BB Keysight Spectrum Analyzer - AP2021.113,84740/40882, MOR-CONL

T o =]

RF [soe bC | | | SENSE:INT] | ALIGN AUTO

| 06:12:25 PMJan 14,2022

#Avg Type: RMS

L
[Center Freq 2.473200000 GHz o G000

PNO: Wide —— 1rig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 10.19 dB

10dBidiv. Ref 30.00 dBm
Log

Frequency

TRACE|—737575

ol

Auto Tune|

Center 2.473200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)

Center Freq
2.473200000 GHz

StartFreq|
2.468200000 GHz

StopFreq|
2.478200000 GHz

CF Step
1.000000 MHz|

Auto Man

FreqOffset|
0 Hz|

6 dB BANDWIDTH, Chain 6 LOW CH

T o ]

E Keysight Spectrum Analyzer - AP2021.13,40882, MOR-CONL
L

RF [soe bc | | | SENSE:INT] | ALIGN AUTO

[ 02:23:28 PMJan 14,2022

#Avg Type: RMS
AvglHold: 1001100

PNO: Wide —— 1rig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 10.19 dB

10dBidiv. Ref 30.00 dBm
Log

TRACE 3456
TYPE|M v,
DeT|P

Frequency

Auto Tune|

Center 2.448200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 10.00 MHz

Sweep 35.000 ms (1001 pts)

Center Freq
2.448200000 GHz

StartFreq
2.443200000 GHz

StopFreq|
2.453200000 GHz

CF Step
1.000000 MHz|

Auto Man

FreqOffset|
0 Hz|
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REPORT NO: R14093304-E1
FCC ID: 2APND-ATGRR0002

DATE: 2022-02-17

6 dB BANDWIDTH, Chain 6 MID CH

BE Keysight Spectrum Analyzer - AP2021.113,84740/40882, MOR-CONL

T o ]

RF__ [500 bc | | | SENSE:INT] | ALIGN AUTO

| 05:21:56 PMJan 14,2022

#Avg Type: RMS

L
[Center Freq 2.460700000 GHz
Avg|Hold: 1001100

PNO: Wide —— 1rig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 10.19 dB
Ref 30.00 dBm

TRACE[[ 23456
TYPE[MY
peT|P

Frequency

Auto Tune|

10 dBidiv
Log

Center 2.460700 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 10.00 MHz

Sweep 5.000 ms (1001 pts)

Center Freq
2.460700000 GHz

StartFreq
2.455700000 GHz

StopFreq|
2.465700000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset|
0 Hz|

6 dB BANDWIDTH, Chain 6 HIGH CH
Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CONL

T o =]

[
RF___[s00 DbC | [ I

SENSE-INT| I ALTGN AUTO

[ 06:16:46 PMJan 14, 2022

#Avg Type: RMS

L
[Center Freq 2.473200000 GHz
AvglHold: 1001100

PNO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset10.19 dB

10dBidiv. Ref 30.00 dBm
Log

el e

Frequency

nErlP

Auto Tune|

Center 2.473200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 10.00 MHz

Sweep 35.000 ms (1001 pts)

Center Freq
2.473200000 GHz

StartFreq|
2.468200000 GHz

Stop Freq|
2.478200000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|
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REPORT NO: R14093304-E1 DATE: 2022-02-17
FCC ID: 2APND-ATGRR0002

6 dB BANDWIDTH, Chain 7 LOW CH

B Keysight Spectrum Analyzer - AP202111.3,40882 MOR-CONL E‘@@
L | RF [soe bpC | | | SENSE:NT] | ALIGN AUTO  [02:27:53 PMJan 14, 2022
#Avg Type: RMS TRACEr Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 ki
IFGain:Low #Atten: 40 dB

Auto Tune
Ref Offset 10.19 dB
‘IL%gBldiv Ref 30.00 dBm

Center Freq|
2.448200000 GHz|

StartFreq
2.443200000 GHz|

Stop Freq|
2.453200000 GHz|

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.448200 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)

MSG STATUS

6 dB BANDWIDTH, Chain 7 MID CH

E Keysight Spectrum Analyzer - AP2021.11.3,84740/40882, MOR-CONL | I

L RE__[500 DC I [ SENSE:INT] [ ALGHAUTO _ [05:25:48 PMan 14,2022 Frequenc

enter Freq 2.460700000 GHz . #Avg Type: RMS e[ 5 s 6 q Y
PNO: Wide —»— 1rig: Free Run Avg|Hold: 1001100 v | AR

IFGain:Low #Atten: 40 dB DeT|P

ic

Auto Tune|
Ref Offset 10.19 dB
1Lo dBidiv.  Ref 30.00 dBm
og

Center Freq
2.460700000 GHz

StartFreq|
2.455700000 GHz

Stop Freq|
2.465700000 GHz

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.460700 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 35.000 ms (1001 pts)

MSG STATUS
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