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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: APPLE INC.
1 APPLE PARK WAY
CUPERTINO, CA 95014, U.S.A

EUT DESCRIPTION: Smartphone
MODEL.: A2651 (Parent Model)
A2893, A2894, A2895, A2896 (Variant Models)
BRAND: APPLE
FCC ID: BCG-E8141A (Parent Model)

BCG-E8154A, BCG-E8155A, BCG-E8156A (Variant Models)

IC ID: 579C-E8141A (Parent Model)
579C-E8154A, 579C-E8155A, 579C-E8156A (Variant Models)

SERIAL NUMBER: JHXP7PXL52 (Radiated), RXPYHWRP4V (Conducted)

SAMPLE RECEIPT DATE: APRIL 07, 2022

DATE TESTED: APRIL 7, 2022 to JULY 14, 2022
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 + A1 + A2 Complies

UL LLC 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 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 the U.S. government.
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Approved & Released For UL LLC By: Prepared By:
Chin Pang Chris Xiong
Senior Lab Engineer Test Engineer
Consumer Technology Division Consumer Technology Division

UL LLC UL LLC
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DATE: 8/8/2022

2. TEST SUMMARY

This report contains data provided by the customer 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
FCC Clause | ISED Clause Requirement Result Comment
Reporting purposes |ANSI C63.10
See Comment Duty Cycle only Section 11.6.
Reporting purposes |ANSI C63.10
_ o,
RSS-GEN 6.7 99% OBW only Section 6.9.3.
15.247 (a) (2) |RSS-247 5.2 (a) |6dB BW Complies None.
15.247 (b) (3) |RSS-247 5.4 (d) |Output Power Complies None.

See Comment

Average power

Reporting purposes
only

Per ANSI C63.10,
Section 11.9.2.3.2.

Emissions

15.247 (e) RSS-247 5.2 (b) |PSD Complies None.
15.247 (d) RSS-247 5.5 gron’:g;gtnes Spurious | oo mplies None.
15.209, 15.205 g?g‘GEN 8.9, |Radiated Emissions  |Complies None.
15.207 RSS-Geng.g  |ACMains Conducted | oo e None.

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,
KDB 414788 D01 Radiated Test Site v01r01, KDB662911, RSS-GEN Issue 5 +A1 +A2, and
RSS-247 Issue 2.

4. FACILITIES AND ACCREDITATION

UL LLC 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.

ISED
. ISED FCC
Location Address CABID Company | o jistration
_ _ Number
5Lélflng 1: 47173 Benicia Street, Fremont, CA 94538, US0104 2324A 550739
Etéi'l‘f\iing 2: 47266 Benicia Street, Fremont, CA 94538, US0104 29541 550739
Building 4: 47658 Kato Rd, Fremont, CA 94538, USA uso0104 2324B 550739
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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
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.78 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40 dB
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

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.

36.5dBuV + 0dB +10.1 dB+ 0 dB = 46.6 dBuV
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6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The Apple iPhone is a smartphone with multimedia functions (music, application support, and video),
cellular GSM, GPRS, EGPRS, UMTS, LTE, 5G, IEEE 802.11a/b/g/n/ac/ax, Bluetooth, Ultra-Wideband,
GPS, NFC and MSS. All models except reference model support at least one UICC based SIM. The
second SIM is either an UICC based p-SIM (physical SIM) or e-SIM ( electronic SIM). The device
supports a built-in inductive charging transmitter and receiver. The rechargeable battery is not user
accessible.

Testing was performed on the parent model and is used to support the application for the parent and
variants identified in this report based on the test plan submitted and approved via KDB inquiry by the
FCC and by ISED-Canada.

The Model and FCC/IC ID covered by this report includes:

Parent Model: A2651, FCC ID: BCG-E8141A, IC: 579C-E8141A

Variant Models: A2893, FCC ID: BCG-E8154A, IC: 579C-E8154A

A2894; FCC ID: BCG-E8155A, IC: 579C-E8155A
A2895 & A2896, FCC ID: BCG-E8156A, IC: 579C-E8156A

6.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Antenna Configuration |Frequency Range Mode Output Output
(MHz) Power Power

(dBm) (mW)

Low Power HOR4 oo T 1021

ANT 4 High Power 2404 - 2476 HDRS 16.82 48.08
Low Power 10.76 11.91

Low Power HOR4 56T 10.19

ANT 3 High Power 2404 - 2476 HDRS 16.85 48.42
Low Power 10.78 11.97

High Power HDR4 18.11 64.71

Beamforming, Low Power 2404 - 2476 13.08 20.32
ANT 4 + ANT 3 High Power HDRS 19.79 95.28
Low Power 13.93 24.72
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6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain, as provided by the manufacturer’ are as follows:

Frequency Range ANT 4 ANT 3
(GHz) (dBi) (dBi)
2.4 -1.0 -1.1

6.4. SOFTWARE AND FIRMWARE
The EUT firmware version installed for testing is 20.1.467.5699.
6.5. WORST-CASE CONFIGURATION AND MODE

The EUT was investigated in three orthogonal orientations X, Y and Z on ANT 4, ANT 3 and
2TX beamforming. It was determined that Y (Landscape) was the worst-case orientation for
ANT 4, X (Flatbed) was the worst-case orientation for ANT 3 and 2TX Beamforming.

Radiated band edge, harmonic, and spurious emissions from 1GHz to 18GHz were performed.
The EUT was set to transmit at highest power on Low/Middle/High channels.

High power HDR4 and HDR8 TXBF harmonic spurious 1-18GHz were investigated to determine
the worst case and results showed HDR4 was the worst case. Therefore, High Power
Beamforming HDR4 mode was set to maximum power based on SISO to cover both SISO and
MIMO modes to complies with radiated spurious emissions limits in the restricted bands
between 1GHz and 18GHz low/mid/high channel (except the band edge).

Radiated emissions below 30MHz, below 1GHz, 18-26GHz and power line conducted
emissions were performed with the EUT transmits at the channel with the highest output power
as worst-case scenario. There were no emissions found below 30MHz within 20dB of the limit.

For below 1GHz tests were performed with EUT connected to AC power adapter as the worst
case; and for above 1GHz, the worst-case configuration reported was tested with EUT only. For
AC line conducted emission, test was investigated with AC power adapter and with laptop.

There are three vendors of the Wi-Fi/Bluetooth radio modules: variant 1, 2 and 3. The WiFi/BT
radio modules have the same mechanical outline (e.g., the same package dimension and pin-
out layout), use the same on-board antenna matching circuit, have an identical antenna
structure, and are built and tested to conform to the same specifications and to operate within
the same tolerances.

Baseline testing was performed on the three variants to determine the worst case on all
conducted power and radiated emissions.
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6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
Laptop Apple Macbook Pro C02VD7SAHV22 BCGA1708
Laptop AC/DC adapter Liteon A1424 NSW25679 DoC
Technology
EUT AC/DC adapter Apple A1720 C3D8417A7R93KVPAS8 DoC
1/0 CABLES (RF CONDUCTED TEST)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
1 Antenna 1 SMA Un-shielded 0.2 To spectrum
nalyzer
2 usB 1 usB Shielded 1.0 N/A
3 AC 1 AC Un-shielded 2 N/A
1/0 CABLES (RF RADIATED AND AC LINE CONDUCTED TEST)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
1 AC 1 AC Un-shielded 2 N/A
2 UsB 1 UsB shielded 1 N/A
TEST SETUP

The EUT setup is shown as below. Test software exercised the radio card.
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SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum
Analyzer

AC/DC Adapter

AC Source

SETUP DIAGRAM FOR RADIATED TESTS ABOVE 1 GHz

Antenna/Amp

@

Spectrum Analyzer

AC Source

Page 12 of 121

UL LLC.
47173 Benicia Street, Fremont, CA 94538; USA. TEL:(510) 319-4000
This report shall not be reproduced except in full, without the written approval of UL LLC.

FAX:(510) 661-0888



REPORT NO: 14040866-E3V3 DATE: 8/8/2022

SETUP DIAGRAM FOR BELOW 1GHz and AC LINE CONDUCTED TEST

Antenna/Amp |

Radiated Test

Spectrum Analyzer

AC/DC Adapter

AC Source/ LISN Conducted Test

TEST SETUP - AC LINE CONDUCTED: LAPTOP CONFIGURATION

EMI Receiver

AC/DC Adapter

AC Source/ LISN Conducted Test
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7. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 558074 D01 v05r02, Section 6.

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

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter

Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Measurement using gated average power
meter.

PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1 & Clause 13

Conducted emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.2

Band-edge: ANSI C63.10 Subclause -11.13.3.2 & Clause 13: Integration method -Peak
detection
Band-edge: ANSI C63.10 Subclause -11.13.3.3 & Clause 13: Integration method -Trace

averaging with continuous transmission at full power

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Radiated emissions non-restricted frequency bands ANSI C63.10 Subclause — 11.11 & Clause
13

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4 & 13

NOTE: All conducted antenna port tests for Beamforming applied the same test procedures as
HDR normal modes.
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8. 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 ID Num Cal Due Last Cal
Antenna, Horn 1-18GHz ETS-Lindgren 3117 206807 2/9/2023 2/9/2022
RF Filter Box* UL-FR1 (CTECH) N/A 206359 5/13/2022 5/13/2021
EMI TEST RECEIVER Rohde & Schwarz ESW44 201500 2/17/2023 2/17/2022
Antenna, Horn 1-18GHz ETS-Lindgren 3117 200786 2/24/2023 2/24/2022
RF Filter Box, 1-18GHz UL-FR1 (CTECH) N/A PRE0183530 11/17/2022 11/17/2021
EMI TEST RECEIVER Rohde & Schwarz ESW44 191428 2/20/2023 2/20/2022
Antenna, Horn 1-18GHz ETS-Lindgren 3117 200897 2/24/2023 2/24/2022
**RF Filter Box UL-FR1 (CTECH) N/A PRE0182865 4/13/2023 4/13/2022
Spectrum Analyzer, PXA, Keysight
o (o 440t Technalogies Inc N9030A 125188 1/30/2023 1/30/2022
Antenna, Horn 1-18GHz ETS-Lindgren 3117 81887 3/16/2023 3/16/2022
Rf Filter Box UL-FR1 (CTECH) N/A PRE0183207 10/23/2022 10/23/2021
EMI TEST RECEIVER Rohde & Schwarz ESW44 191429 2/20/2023 2/20/2022
Antenna, Horn 1-18GHz ETS-Lindgren 3117 200895 10/13/2022 10/13/2021
RF Filter Box, 9 part. 1- UL-FR1 (CTECH) | SAC6portribox = 203957 2/12/2023 2/12/2022
EMI TEST RECEIVER Rohde & Schwarz ESW44 201498 2/20/2023 2/20/2022
Antenna, Broadband Sunol Sciences
Hybrid, 30MHz to 2000MHz Corp. JB1 82258 10/01/2022 10/01/2021
Amplifier, 9KHz to 1GHz, SONOMA
320B INSTRUMENT 310 175953 2/08/2023 2/08/2022
EMI TEST RECEIVER Rohde & Schwarz ESW44 169927 2/16/2023 2/16/2022
Antenpa. flom 18 to ARA. MWH-1826/B 172363 12/07/2022 12/07/2021
Amplifier 18-26.5GHz
 e5do. 54dBm PAdB AMPLICAL AMP18G26.5-60 172583 1/27/2023 1/27/2022
Power Meter, P-series Keysight N1911A PRE0177682 01/24/2023 01/24/2022
single channel
Power Sensor Keysight N1921A 90419 02/03/2023 02/03/2022
Spectrum Analyzer, PXA .
o 1o A4t Keysight N9030A 87738 02/02/2023 02/02/2022
Antenna, Passive Loop Electro-Metrics EM-6871 170013 07/29/2022 07/29/2021
30Hz to 1TMHz
Antenna, Passive Loop ETS-Lindgren EM-6872 170015 07/29/2022 07/29/2021

100KHz to 30MHz

AC Line Conducted

Description Manufacturer Model ID Num Cal Due Last Cal

EMI Test Receiver 9kHz-7GHz Rohde & Schwarz ESR T1436 02/21/2023 | 02/21/2022
Power Cable, Line Conducted uL PR1 T861 10/27/2022 | 10/27/2021

Emissions
LISN for Conducted Emissions FISCHER CUSTOM FCC-LISN-50/250-

CISPR-16 COMMUNICATIONS 25-2-01-480V 175765 01/26/2023 | 01/26/2022

UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, Mar 6, 2020
Conducted Software UL UL EMC 2020.2.26

AC Line Conducted Software UL UL EMC Ver 9.5, February 21, 2020

*Testing was completed before equipment expiration date.
**Testing was set to test after calibration was completed.
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REPORT NO: 14040866-E3V3

DATE: 8/8/2022

9. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

ON TIME AND DUTY CYCLE

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
HDR4 1.00 1.00 1.000 100.00% 0.00 0.010
HDRS8 1.00 1.00 1.000 100.00% 0.00 0.010
HDR4, TXBF 1.00 1.00 1.000 100.00% 0.00 0.010
HDRS8, TXBF 1.00 1.00 1.000 100.00% 0.00 0.010
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REPORT NO: 14040866-E3V3

DATE:

8/8/2022

DUTY CYCLE PLOTS

Agilent Spectrum Analyzer - AP2021.8.27,27700,Cond F

i L R S0Q  DC SENSE:INT] ALIGNAUTO 07:08:57 PM May F [ S0 DC ALl Fi
enter Freq 2.441000000 GHz ] Avg Type: Log-Pur TRACE requency Center Freq 2.441000000 GHz Avg Type: Log-Pwr requency
PNO: Fast —— 1rig: Free Run Tl PNO: Fast —— 1119 ol
IFGaintow  #Atten: 40 dB oerlF (N0 Fast = uaten: 40 dB oetlp NN 1
Auto Tune| Auto Tune
Ref Offset 12.45 dB Mkr2 3.980 msj Ref Offset 12.45 dB Mkr2 6.970 ms|
19 geiciy_Ref 30.00 dBm 9.27 dBm 19 geidi__Ref 40.00 dBm 26.73 dBm)
00 0 T <> Center Freq| 29 <> T . CenterFreq|
100 2.441000000 GHz 20 i | 2.441000000 GHz|
100 0
e StartFreq| o StartFreq|
o 2.441000000 GHz| e 2441000000 GHz
100 20
100 200
. Stop Freq| . Stop Freq|
o 2.441000000 GHz oy 2.441000000 GHz|
Center 2.441000000 GHz Span 0 Hz CF Step Center 2.441000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 10.00 ms (1001 pts)| 8.000000 MHz] Res BW 8 MHz #VBW 50 MHz Sweep 10.00 ms (1001 pts)| 8.000000 MHz|
i lAuto Man| Auto Man
x|
1N t 8060 ms 936 dBm t 3580 ms 2581 dBm
zl N t 3980 ms 927 dBm t 6970 ms 2573 dBm
3 Freq Offset| 3 Freq Offset|
4 0Hz 4 0He]
s 6
7 7
8 8
9 9
10 10
1 v 1 v
< > < >
= satus s status,

DUTY CYCLE HDR4

DUTY CYCLE HDR8

p20;

Agilent Spectrum Analyzer

PNO: Fast Trig: Free Run s
IFGain:Low #Atten: 40 dB oeT|P
Auto Tune| Auto Tune|
Ref Offset 12.45 dB Mkr2 4.430 ms Ref Offset 12.45 dB Mkr2 8,790 ms|
19 geiciv_Ref 30.00 dBm 9.24 dBm) 10 geidly_Ref 40.00 dBm 25.72 dBm|
200 . Center Freq| . é CenterFreq|
100 2.441000000 GHz| 2 2.441000000 GHz
00 o
oo StartFreq| ot StartFreq|
oo 2.441000000 GHz 0o 2.441000000 GHz|
00 20
40.0 300
w0 Stop Freq| 00 Stop Freq|
. 2.441000000 GHz| o 2.441000000 GHz
Center 2.441000000 GHz Span 0 Hz. CF Step) Center 2.441000000 GHz Span 0 Hz CF Step)
Res BW 8 MHz #VBW 50 MHz Sweep 10.00 ms (1001 pts)| 8.000000 MHz] Res BW 8 MHz #VBW 50 MHz Sweep 10.00 ms (1001 pts)| 8.000000 MHz|
I I S g Man S [ Ficionvay: B Man
t 2700 ms 934 dBm 4580 ms. 25.79 dBm
t 4430 ms 924 dBm 8790 ms 2572 dBm
Freq Offset| Freq Offset|
0Hz 0He]
< > i < > B
= starus = starus

DUTY CYCLE HDR4 TXBF

DUTY CYCLE HDR8 TXBF
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REPORT NO: 14040866-E3V3 DATE: 8/8/2022

9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.
RESULTS

Only High Power modes result are reported. It covers all Low Power modes. Only Mid channel
plot is reported to show setting parameters complying with testing methods/procedures.
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REPORT NO: 14040866-E3V3

DATE: 8/8/2022

9.2.1. HIGH POWER HDR (HDR4)

ANT 4

Channel

Frequency

(MHz)

99% Bandwidth
(MHz)

Low

2404

2.3109

Middle

2440

2.3416

High

2476

2.3481

Agilent Spectrum Analyzer - AP2021.8.27,27700,Conducted F.

T R Tsow o SENSELINT ALIGNAUTO  |09:08:33PM May 17, 2022
enter Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
= Trig: Free Run Avg|Hold: 20120
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 12.45 dB.
10dBidly___ Ref 20.00 dBm
Log——T
0 CenterFreq|
0.00] 2440000000 GHz|
100
20
100
500
600
Center 2.44 GHz Span 4 MHz, CF St
#Res BW 47 kHz #VBW 150 kHz #Sweep 100 ms| 400000
Auto. Man
Occupied Bandwidth Total Power 14.8 dBm
2.3416 MHz Freqontet
Transmit Freq Error 638 Hz OBW Power 99.00 % OHz
x dB Bandwidth 2.836 MHz xdB -26.00 dB
e starus

MID CHANNEL

ANT 3

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2404

2.3107

Middle

2440

2.3114

High

2476

2.3110

Agilent Spectrum Analyzer - AP2021.8.27,27700,Conducted F
[

BLIGIAUTO 034211 A May 18, 2022
Center Freq: 2.440000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 20120
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 12.31 dB.
10 dBidiv___Ref 20.00 dBm
Log
oo CenterFreq|
2440000000 GHz|
00
200
00
500
700
Center 2.44 GHz Span 4 MHz orst
#Res BW 47 kHz #VBW 150 kHz #Sweep 100 ms 100000
Auto Man
Occupied Bandwidth Total Power 14.3 dBm
2.3114 MHz FreqOffset
Transmit Freq Error 13.613 kHz OBW Power 99.00 % OHz
x dB Bandwidth 2.734 MHz x dB -26.00 dB
sc status.

MID CHANNEL
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REPORT NO: 14040866-E3V3

DATE: 8/8/2022

9.2.2. HIGH POWER HDR TXBF (HDR4)

Channel Frequency 99% Bandwidth 99% Bandwidth
(MHz) ANT 4 ANT 3
(MHz) (MHz)
Low 2404 2.3349 2.3106

Middle

2440

2.3114

2.3109

High

2476

2.3120

2.3111

Agilent Spectrum Analyzer - AP2021.8.27,27700,Conducted F

ALIGNAUTO

12:26:41 AM May 18, 2022

T R Ts0g OC |
enter Freq 2.440000000 GHz

Ref Offset 12.45 dB

10 dBidiv Ref 20.00 dBm

Agilent Spectrum Analyzer - AP2021.8.27,27700,Conducted F

Center 2.44 GHz
#Res BW 47 kHz

Occupied Bandwidth
2.3

Transmit Freq Error

x dB Bandwidth

sTatus|

Center Freq: 2.440000000 GHz Radio Std: None Frequency
MEGainLow  #Atten: 30 4B ) Radio Device: BTS
Center Freq|
2.440000000 GHz|
Span 4 MHz,

CF Step)|
#VBW 150 kHz #Sweep 100 ms| 400,000 KHg|
Total Power 14.2 dBm Man
114 MHz Freq Offset|
10.033 kHz OBW Power 99.00 % OHz

2.734 MHz xdB -26.00 dB

L R s0g OC | ALIGNAUTO |0243:33 £ May 16, 2022
enter Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
MEGainLow  #Atten: 30 4B ) Radio Device: BTS
Ref Offset 12.31 dB
10 dBidiv. Ref 20.00 dBm
Logs[— 1 ]
no CenterFreq|
0 2.440000000 GHez|
00
100
500
700
ICenter 2.44 GHz Span 4 MHz, CF s
#Res BW 47 kHz #VBW 150 kHz #Sweep 100 ms 400000 {(‘;’;
Man|
Occupied Bandwidth Total Power 14.7 dBm
2.3109 MHz rreqorest
Transmit Freq Error 10.778 kHz OBW Power 99.00 % OHz
x dB Bandwidth 2.734 MHz xdB -26.00 dB
usc sarus

MID CHANNEL ANT 4

MID CHANNEL ANT 3
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REPORT NO: 14040866-E3V3

DATE: 8/8/2022

ANT 4

9.2.3. HIGH POWER HDR (HDRS8)

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2404 4.7434

Middle 2440

4.8699

High 2476

4.9437

Agilent Spectrum Analyzer - AP2021.8.27,28161.Cond I

G 09D
Center Freq 2.440000000 GHz

== Trig: Free Rur
HiFGain:Low  #Amen; 30 dB

SENEEIN
Genter Freq: 2.440000000 GHz
R

LI AU
0 GH:
Avg|Hold: 20120

g
s
3

et 12.45 dB
Ref 20.00 dBm

Center Freq
2.440000000 GHz

Center 2.44 GHz
#Res BW 91 kHz

#VBW 300 kHz #Sweep 100ms ey Step

N n |Auto Man
Occupied Bandwidth Total Power 21.4 dBm

4.8699 MHz FreqOffset

Transmit Freq Error 5.207 kHz OBW Power 99.00 % OHz
x dB Bandwidth 6.532 NMHz xdB -26.00 dB

Span 8 MHz

MID CHANNEL

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2404 4.6959

Middle 2440

4.6879

High 2476

4.6917

Agilent Spectrum Analyzer - AP2021.8.27,20161,Cond I
D W
440000000 GHz Frequency
E= ‘AvglHold: 20120
#FGain:Low
Ref Offset 12.31 dB
10 d3jdiv__ Ref 20,00 dBm
Log
CenterFreq
2.440000000 GHz
100
0
.
10
00
i
Center 2.44 GHz Span 8 MHz CFStep
#Res BW 91 kHz #VBW 300 kHz #Sweep 100 ms| 800,000 KHz
. . |aute Man
Occupied Bandwidth Total Power 20.6 dBm
4.6879 MHz FreqOffset
Transmit Freq Error -7.504 kHz OBW Power 99.00 % Ohz
x dB Bandwidth 5.701 MHz x dB -26.00 dB
= Igsmams
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REPORT NO: 14040866-E3V3

DATE: 8/8/2022

9.2.4. HIGH POWER HDR TXBF (HDRS8)

Channel Frequency 99% Bandwidth 99% Bandwidth
(MHz) ANT 4 ANT 3
(MHz) (MHz)
Low 2404 4.7573 4.7035

Middle

2440

4.8504

4.6975

High

2476

4.7589

4.7080

Mgilent Spectrum Analyzer - AP2021.5.27,28161,Condusted I
L

: EFECH
Center Freq 2.440000000 GHz

q:
5~ Trig: Free Run

HIFGaindow  #Atten:30 dB

‘Avg|Hold: 20120

10 dBidiv
o

Ref Offset 12.45 dB.
Ref 20.00

dBm

Center 2.44 GHz
#Res BW 91 kHz

#VBW 300 kHz

‘Span 8 MHz,

#Sweep 100 ms,

X dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

Total Power
4.8504 MHz
-5.711 kHz OBW Power
6.645 MHz x dB

21.3 dBm

99.00 %
-26.00 dB

5~ Trig: Free Run ‘AvglHold: 20720
HIFGain:Low #Atten: 30 dB
Ref Offset 12.31 dB.
10azsdly_ Ref 20,00 dBm
09
CenterFreq o CenterFreq
2440000000 GHz 0 2440000000 GHz
0o
10
0
20
800
10
Center 2.44 GHz ‘Span 8 MHz,
CF Step CF Step
500,000 1) #Res BW 91 KHZ #VBW 300 kHz #Sweep 100 ms, 500,000 1)
M M
futc o) o idth Total Power 20.8 dBm futc o)
FreqOffset 4.6975 MHz FreqOffset
OHz Transmit Freq Error 1.360 kHz OBW Power 99.00 % OHz
X dB Bandwidth 5.718 MHz x dB -26.00 dB

[ram
MID CHANNEL ANT 4

[ram
MID CHANNEL ANT 3
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REPORT NO: 14040866-E3V3 DATE: 8/8/2022

9.3. 6 dB BANDWIDTH

LIMITS

FCC §15.407 (e)

RSS-247 5.2 (a)

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

RESULTS

The 6dB bandwidth was measured for the narrowest bandwidth mode, HDR4, to demonstrate
compliance with the minimum required bandwidth of 500 kHz. Other modes were not tested as
their bandwidth is greater than the HDR4 mode, as demonstrated by the 99% bandwidth

measurements performed on all modes.

Only Mid channel plot is reported to show setting parameter complies with testing
method/procedure.

Only High Power modes result is reported, it covers all Low Power modes.
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REPORT NO: 14040866-E3V3

DATE: 8/8/2022

9.3.1.

ANT 4

HIGH POWER HDR (HDR4)

Channel Frequency 6dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2404 2.076 0.5

Middle

2440

2.136

0.5

High

2476

2.132

0.5

Agilent Spectrum Anolyzer - AP2021.8,27,27700, Conducted I
D S ALISHETD
Conter Frea ZATMO00000CTE 1 rrnens
IF Gain:Low #hten: 40 4B
Ref Offset 12.45 dB AutoTune
10de@lv  Ref 30.00 dBm
Log
Center Freq
2.440000000 GHz
StartFreq
b 0 2.438000000 GHz.
Stop Freq
. 2.442000000 GHz.
CF Step,
400.000 kHz
Man
Freq Offset
OHz
£0.0
Center 2.440000 GHz Span 4.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (1001 pts)
- saus
ANT 3
Channel Frequency 6dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2404 2.132 0.5

Middle

2440

2.108

0.5

High

2476

2.068

0.5

Agilent Spectrum Analyzer - AP2021.8.27,27700, Conducted I

LISHALTC
¥Avg Type: RMS

I A
Center Freq 2.440000000

Ref Offset 12.31 dB
Ref 30.00 dBm

GHz
THO: VIid

IFGalniLow

== Trig:Free Run AvglHold: 20120
#étzen; 40 4B

Frequency

Auto Tune

10 dB/div
Log

S

600

Center 2.440000 GHz
[#Res BW 100 kKHz

Span 4.000 MHz

#VBW 300 kHz Sweep 2.000 ms (1001 pts)

Center Freq
2.440000000 GHz.

StartFreq
2438000000 GHz

StopFreq
2.442000000 GHz

CF Step
400.000 kHz,

Auto Man

Freq Offset
0Hz

MID CHANNEL
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REPORT NO: 14040866-E3V3 DATE: 8/8/2022

9.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
RSS-247 5.4 (d)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband peak power sensor. Peak output power
was read directly from power meter.

DIRECTIONAL ANTENNA GAIN

For 1 TX:
There is only one transmitter output therefore the directional gain is equal to the antenna gain.

For2 TX:

Tx chains are correlated for power and PSD due to the device supporting Beamforming mode.
The directional gains are as follows:

ANT 4 ANT 3 | Correlated Chains
Directional
Band Gain Gain Gain
(GHz) (dBi) (dBi) (dBi)
2.4 -1.00 -1.10 1.96

DIRECTIONAL GAIN CALCULATION:

ANSI| C63.10-2013 section 14.4.3

Uncorrelated directional gain=10*LOG((10*(Ant1/10)+10”(Ant2/10))/2)
Correlated directional Gain=10*"LOG(((10*(Ant1/20)+10"(Ant2/20))"2)/2)

Sample Calculation:
Ant1=-1.0, Ant2=-1.1
Uncorrelated Antenna gain=10log[(10*(-1.0/10)+10%(-1.1/10))/2]=-1.05dBi

Correlated Antenna gain=10log[(107(-1.0/20)+10%(-1.1/20))*2)/2]=1.96 dBi

RESULTS
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REPORT NO: 14040866-E3V3

DATE: 8/8/2022

9.4.1. HIGH POWER HDR (HDR4)

ANT 4
Tested By: 26118
Date: 7/14/2022
Channel Frequency | Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 15.01 30 -14.99
Middle 2440 15.05 30 -14.95
High 2476 14.97 30 -15.03
ANT 3
Tested By: 26118
Date: 7/14/2022
Channel Frequency | Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 15.06 30 -14.94
Middle 2440 15.10 30 -14.90
High 2476 14.99 30 -15.01
9.4.2. HIGH POWER HDR TXBF (HDR4)
Tested By: 26118
Date: 7/14/2022
Channel Frequency | Peak Power | Peak Power Total Limit Margin
Reading Reading Corr'd
ANT 4 ANT 3 Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2404 15.03 15.10 18.08 30.00 -11.92
Middle 2440 15.12 15.07 18.11 30.00 -11.89
High 2476 15.07 15.02 18.06 30.00 -11.94
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REPORT NO: 14040866-E3V3

DATE: 8/8/2022

9.4.3. HIGH POWER HDR (HDRS8)

ANT 4
Tested By: 26118
Date: 7/14/2022
Channel Frequency | Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 16.78 30 -13.22
Middle 2440 16.82 30 -13.18
High 2476 16.74 30 -13.26
ANT 3
Tested By: 26118
Date: 7/14/2022
Channel Frequency | Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 16.78 30 -13.22
Middle 2440 16.85 30 -13.15
High 2476 16.81 30 -13.19
9.4.4. HIGH POWER HDR TXBF (HDRS)
Tested By: 26118
Date: 7/14/2022
Channel Frequency | Peak Power | Peak Power Total Limit Margin
Reading Reading Corr'd
ANT 4 ANT 3 Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2404 16.69 16.72 19.72 30.00 -10.28
Middle 2440 16.74 16.81 19.79 30.00 -10.21
High 2476 16.70 16.67 19.70 30.00 -10.30
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REPORT NO: 14040866-E3V3

DATE: 8/8/2022

9.4.5. LOW POWER HDR (HDR4)

ANT 4
Tested By: 26118
Date: 7/14/2022
Channel Frequency | Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 10.02 30 -19.98
Middle 2440 10.09 30 -19.91
High 2476 10.04 30 -19.96
ANT 3
Tested By: 26118
Date: 7/14/2022
Channel Frequency | Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 10.00 30 -20.00
Middle 2440 10.08 30 -19.92
High 2476 9.97 30 -20.03
9.4.6. LOW POWER HDR TXBF (HDR4)
Tested By: 26118
Date: 7/14/2022
Channel Frequency | Peak Power | Peak Power Total Limit Margin
Reading Reading Corr'd
ANT 4 ANT 3 Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2404 10.04 9.97 13.02 30.00 -16.98
Middle 2440 10.10 10.04 13.08 30.00 -16.92
High 2476 10.01 10.02 13.03 30.00 -16.97
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REPORT NO: 14040866-E3V3

DATE: 8/8/2022

9.4.7. LOW POWER HDR (HDRS)

ANT 4
Tested By: 26118
Date: 7/14/2022
Channel Frequency | Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 10.71 30 -19.29
Middle 2440 10.76 30 -19.24
High 2476 10.64 30 -19.36
ANT 3
Tested By: 26118
Date: 7/14/2022
Channel Frequency | Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 10.69 30 -19.31
Middle 2440 10.78 30 -19.22
High 2476 10.72 30 -19.28
9.4.8. LOW POWER HDR TXBF (HDRS)
Tested By: 26118
Date: 7/14/2022
Channel Frequency | Peak Power | Peak Power Total Limit Margin
Reading Reading Corr'd
ANT 4 ANT 3 Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2404 10.92 10.82 13.88 30.00 -16.12
Middle 2440 10.87 10.97 13.93 30.00 -16.07
High 2476 10.90 10.85 13.89 30.00 -16.11
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REPORT NO: 14040866-E3V3 DATE: 8/8/2022

9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband average power sensor. Gated average
output power was read directly from power meter.

RESULTS
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REPORT NO: 14040866-E3V3

DATE: 8/8/2022

9.5.1. HIGH POWER HDR (HDR4)

ANT 4
Tested By: 26118
Date: 7/14/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2404 12.18
Middle 2440 12.21
High 2476 12.20
ANT 3
Tested By: 26118
Date: 7/14/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2404 12.19
Middle 2440 12.24
High 2476 12.17

9.5.2. HIGH POWER HDR TXBF (HDR4)

Tested By: 26118
Date: 7/14/2022
Channel Frequency | Average Power | Average Power | Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2404 12.16 12.19 15.19
Middle 2440 12.21 12.23 15.23
High 2476 12.18 12.20 15.20
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DATE: 8/8/2022

REPORT NO: 14040866-E3V3

9.5.3. HIGH POWER HDR (HDRS8)

47173 Benicia Street, Fremont, CA 94538; USA.
This report shall not be reproduced except in full, without the written approval of UL LLC.

ANT 4
Tested By: 26118
Date: 7/14/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2404 13.17
Middle 2440 13.22
High 2476 13.15
ANT 3
Tested By: 26118
Date: 7/14/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2404 13.18
Middle 2440 13.21
High 2476 13.20
9.5.4. HIGH POWER HDR TXBF (HDRS)
Tested By: 26118
Date: 7/14/2022
Channel Frequency | Average Power | Average Power | Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2404 13.20 13.18 16.20
Middle 2440 13.18 13.22 16.21
High 2476 13.19 13.21 16.21
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REPORT NO: 14040866-E3V3

DATE: 8/8/2022

9.5.5. LOW POWER HDR (HDR4)

ANT 4
Tested By: 26118
Date: 7/14/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2404 7.16
Middle 2440 7.20
High 2476 7.18
ANT 3
Tested By: 26118
Date: 7/14/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2404 7.15
Middle 2440 7.21
High 2476 7.20

9.5.6. LOW POWER HDR TXBF (HDR4)

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

Tested By: 26118
Date: 7/14/2022
Channel Frequency | Average Power | Average Power | Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2404 7.20 7.17 10.20
Middle 2440 7.25 7.23 10.25
High 2476 7.18 7.20 10.20
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REPORT NO: 14040866-E3V3

DATE: 8/8/2022

9.5.7. LOW POWER HDR (HDRS)

ANT 4

Tested By: 26118
Date: 7/14/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2404 7.16
Middle 2440 7.20
High 2476 7.14
ANT 3
Tested By: 26118
Date: 7/14/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2404 7.18
Middle 2440 7.23
High 2476 7.16

9.5.8. LOW POWER HDR TXBF (HDRS)

Tested By: 26118
Date: 7/14/2022
Channel Frequency | Average Power | Average Power | Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2404 7.13 7.15 10.15
Middle 2440 7.20 7.17 10.20
High 2476 7.16 7.20 10.19
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REPORT NO: 14040866-E3V3 DATE: 8/8/2022

9.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

Only High-Power modes result is reported, it covers all Low Power modes
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REPORT NO: 14040866-E3V3

DATE: 8/8/2022

9.6.1. HIGH POWER HDR (HDR4)

ANT 4

Channel |Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2404 -3.388 8.000 -11.388
Middle 2440 -3.499 8.000 -11.499
High 2476 -3.626 8.000 -11.626
Center Freq
0 2.438000000 GHz.
i
CFStep
:Reme;l?l‘fl‘:nko: SHz HVBW 9.1 kH; Swi JZISfxpan 4[1“:I)01M:h)
MID CHANNEL
ANT 3
Channel |Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2404 -4.002 8.000 -12.002
Middle 2440 -4.086 8.000 -12.086
High 2476 -3.576 8.000 -11.576
0 2.438000000 GHz.
i
i daauuu':l::
[Center 2.440000 GHz Span 4.000 MHz
#fes BW 3.0 kHz #VBW 9.1 kHz Swee::v‘zzlb ms (1001 pts)
MID CHANNEL
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REPORT NO:

14040866-E3V3

DATE: 8/8/2022

9.6.2. HIGH POWER HDR TXBF (HDR4)

PSD Results

Channel |Frequency| PSD Meas PSD Meas Total Limit Margin
ANT 4 ANT 3 Corr'd PSD
(MHz) (dBm/3kHz) | (dBm/3kHz) | (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2404 -4.086 -4.187 -1.126 8.000 -9.126
Mid 2440 -4.136 -3.612 -0.856 8.000 -8.856
-0.977 8.000 -8.977

High

2476

-4.094

-3.884

Agilant Spoctrum Analyzer - AP2021.8.27, 27700, Conducted I Agilant Spoctrum Analyzer - AP2021.8.27, 27700, Conducted I
o S ET o 02 DOC ET
Center Freq 2.440000000 GHz #Avg Type: RMS Center Freq 2.440000000 GHz #avg Type: RMS
BHO: Wids —— 11igE #AvglHold: 1001100 PHO: Wi = Tris: #AvglHold: 1001100
IFGainilow #atten: 40 dB IFGain:Low #Atten: 40 4B
Auto Tune Auto Tune
Ref Offset 1245 dB Ref Offset 1231 dB
10 dBidiy__ Ref 30.00 dBm 10 dBrlv__Ref 30.00 dBm
CenterFreq CenterFreq
2.440000000 GHz 2.440000000 GHz
StartFreq StartFreq
¢ 2.438000000 GHz s 2.438000000 GHz
R Stop Freq i Stop Freq
2.442000000 GHz 2.442000000 GHz
CF Step CF Step
400.000 kHz 400.000 kHz
jAute Wan| Auto Man|
Freq Offset Freq Offset
0Hz 0Hz
[Center 2.440000 GHz ‘Span 4.000 MHz [Center 2.440000 GHz ‘Span 4.000 MHz
[#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 424.5 ms (1001 pts) [#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 424.5 ms (1001 pts)
= starus, = starus,
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REPORT NO: 14040866-E3V3

DATE: 8/8/2022

9.6.3. HIGH POWER HDR (HDRS8)

ANT 4

Channel |Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2404 -5.642 8.000 -13.642
Middle 2440 -5.562 8.000 -13.562
High 2476 -5.041 8.000 -13.041
Center Freq
0 2.436000000 GHz.
il
CFStep
:Reme;l?l‘fl‘:nko: SHz HVBW 9.1 kH; Swi !Assnpan 3[1“:31M:’|1)
MID CHANNEL
ANT 3
Channel |Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2404 -5.920 8.000 -13.920
Middle 2440 -5.313 8.000 -13.313
High 2476 -5.625 8.000 -13.625
O 2.436000000 GHz.
it
i EUUUUU':I:r:
[Center 2.440000 GHz Span 8.000 MHz
#fes BW 3.0 kHz #VBW 9.1 kHz Swee::v‘zls.n ms (1001 pts)
MID CHANNEL
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REPORT NO: 14040866-E3V3

DATE: 8/8/2022

9.6.4. HIGH POWER HDR TXBF (HDRS8)

PSD Results
Channel |Frequency| PSD Meas PSD Meas Total Limit Margin
ANT 4 ANT 3 Corr'd PSD
(MHz) (dBm/3kHz) | (dBm/3kHz) | (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2404 -5.396 -5.576 -2.475 8.000 -10.475
Mid 2440 -5.328 -5.588 -2.446 8.000 -10.446
High 2476 -5.596 -5.410 -2.492 8.000 -10.492

Agilent Spectrum Analyzer - AP2021.8.27, 27700, Conducted I
T

10 dB/div
Log

T s DC
Center Freq 2.440000000 GHz
PH:

o >~ Trig:Free Run

vy Type: RMS
Avg|Held: 100/100

Agilent Spectrum Analyzer - AP2021.8.27, 27700, Conducted I
T

z sg O
Center Freq 2.440000000 GHz
[

HO: Widn —— Trig: Free Run

vy Type: RMS
Avg|Held: 100/100

[#Res BW 3.0 kHz
Jusa

Sweep 848.9 ms (1001 pts)
=

[#Res BW 3.0 kHz
Jusa

Il Htten: &0 dB Il Htten: &0 dB

Auto Tune Auto Tune

Ref Offset 1245 dB Ref Offset 1231 dB

Ref 30.00 dBm 19 dBrdiv Ref 30.00 dBm
CenterFreq CenterFreq
2.440000000 GHz 2.440000000 GHz
StartFreq StartFreq
S 2.436000000 GHz S 2.436000000 GHz
Stop Freq | Stop Freq
2444000000 GHz 2444000000 GHz
CF Step CF Step
800.000 kHz 800.000 kHz
Auto Man| Auto Man|
Freq Offset Freq Offset
0OHz 0OHz
ICenter 2.440000 GHz Span 8.000 MHz, ICenter 2.440000 GHz Span 8.000 MHz,
#VBW 9.1 kHz #VBW 9.1 kHz

Sweep 848.9 ms (1001 pts)
=

MID CHANNEL ANT 4

MID CHANNEL ANT 3
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REPORT NO: 14040866-E3V3 DATE: 8/8/2022

9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

RESULTS
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REPORT NO: 14040866-E3V3 DATE: 8/8/2022

9.7.1. HIGH POWER HDR (HDR4)

ANT 4

i L RF S0 DC EINT] ALIGNAUTO 09:00:13 PM May 17, 2022 09:06:10 PM May 17, 2022
ICenter Freq 2.400000000 GHz 3 #Avg Type: RMS TRACE[T 7375 § Frequency 56 Frequency
PNO: Wiide —>= Trig: Free Run gl e ™
IFGain:Low #Atten: 40 dB oerlP oerlP 11
Auto Tune| Auto Tune|
Ref Offset 12.45 dB Mkr12.403 762 GHz Ref Offset 12.45 dB Mkr4 25.766 9 GHz
10 By Ref 30.00 dBm 10.394 dBm [0 geidly__Ref 30.00 dBm -28.970 dBm)
0g
2. . CenterFreq| 20 Center Freq|
100 b 2.400000000 GHz| 10 13015000000 GHz|
00 0
oo 1 StartFreq| e StartFreq
we 2.391000000 GHz| e @| 30000000 Mz
00 200
e PN 20 IS o P o N P Nt
s Stop Freq ool StopFreq
. 2.409000000 GHz| | 26.000000000 GHz|
Center 2.400000 GHz Span 18.00 MHz CF Step Start 30 MHz Stop 26.00 GHz. CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) 1.800000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) [ 2557000000 GHz|
lAuto Man uto Man,
L | L
f 2403762 GHz 10394 dBm f 24040 GHz 9183 dBm
f 2400000GHz 40540 dBm N f 48080GHz 38640 dBm
f 2.393 628 GHz 37.413 dBm Freq Offset| N f 7.2120 GHz 37674 dBm Freq Offset|
oH N f 257669GHz 28970 dBm Py
B
< » o & = v
s sTatus s saTus

LOW CHANNEL BANDEDGE LOW CHANNEL OUT-OF-BAND

) L RF 500 DC SENSE:INT] ALIGNAUTO 09:10:42 PMMay 17, 2022
ICenter Freq 2.440000000 GHz ) #Avg Type: RMS TRACE 56 Frequency M: Frequency
PNO: Wide —»— Trig: Free Run AvglHold: 1001100 e AvglHold: 10110
IFGainiLow  HAtten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 12.45 dB Mkr1 2.439 694 GHz Ref Offset 12.45 dB Mkrd 25.986 4 GHZ]
aggsraw Ref 30.00 dBm 10.241 dBm 10 dBiaiv Ref 30.00 dBm -20.374 dBm|
og
CenterFreq| 20 Center Freq|
w0 2.440000000 GHz 0 13.015000000 GHz|
00
| StartFreq| StartFreq
0 2.431000000 GHz| ae 30.000000 MHz|
. o 00
Stop Freq| soof Stop Freq|
2.449000000 GHz| ) 26.000000000 GHz
200 600
CF Step Start 30 MHz Stop 26.00 GHz CF Step
o 1.800000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) [ 25597000000 GHz|
lAuto Man —— lAuto Man|
00 [ralseR e AT B 1N f 2.4400 GHz 8774 dBm
2 N f 48800GHz 39319 dBm
. FreqOffset 3N f 73200GHz 36308 dBm FreqOffset]
e oHe] " N f 259864GHz  -20.374dBm o Hal
5
6
500 7
8
9
Center 2440000 GHz Span 18.00 MHz ® L
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts), < 3
s satus s status

MID CHANNEL REFERENCE MID CHANNEL OUT-OF-BAND

t Spectrum Analyzer - AP2021.8.27,

T W 1509 0 SENSEIIT ALIGUAITO[ORi620 My 17,2028 | T T A
Center Freq 2.483500000 GHz ] TRACE 56 requency Center Freq 13.015000000 GHz #Avg Type: RMS requency
PNO: Wide —»— Trig: Free Run ‘Avg|Hold: 1001100 e PNO: Fast Avg|Hold: 1010
#Atten: 40 dB oel® IFGainiow  #Atten: 40 dB
Ref et 12.45 0B MKr12.475 670 GHz|| ~ AutoTune et Offset 12,46 08 MK 25.920 9 GHz]|  AutoTune
[0 geidiv__Ref 30.00 dBm 10.308 dBm) [0 geidiy_Ref 30.00 dBm -29.552 dBm)
29 . Center Freq| 2 CenterFreq|
10. 2.483500000 GHz| 100 < 13.015000000 GHz|
0.0 oo
e 1 o StartFreq o ) StartFreq
a0 2.474500000 GHz a0 30.000000 MHz|
a0 o a0
400 - e e 400 - { - - - e
. Stop Freq ol Stop Freq|
2.492500000 GHz| 26.000000000 GHz|
00 00
Center 2.483500 GHz Span 18.00 MHz CF Step Start 30 MHz Stop 26.00 GHz. CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) 1.800000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
lauto Man| I R R ~ (21 Man|
2475670 GHz 10.308 dBm f 24760 GHz 8.166 dBm
491546GHz  36.730 dBm 2 N f 49520GHz 39325 dBm
2483500 GHz -40.209 dBm Freq Offset| 3 N f 7.4280 GHz -38.446 dBm Freq Offset|
4 N f 25.9299 GHz 29552 dBm
0Hz . oz
6
7
8
9
10 u
" |
< > < >
e sarus, sc satus,

HIGH CHANNEL BANDEDGE HIGH CHANNEL OUT-OF-BAND
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REPORT NO: 14040866-E3V3 DATE: 8/8/2022

ANT 3

i L RF S0Q _DC SENSE:INT| ALIGNAUTO. 01:39:37 AM May 18, 2022 Frequency
q 2. #Avg Type: RMS i 56 #Avg Type: RMS
RANATEEE 0000 G,,';.‘.,z; Wide 5= Trig: Free Run AvglHold: 1001100 e AvglHold: 10110
IFGain:Low #Atten: 40 dB oET|P
RefOMset 12348 MKr1 2,403 780 GHz|| ~ AutoTune et Ofteet 12348 MKr4 25,913 0 GHz]|  AuteTune
19 geidiy_Ref 30.00 dBm 9.779 dBm [0 geidly__Ref 30.00 dBm -29.119 dBm)
e . CenterFreq| =, Center Freq|
100 2.400000000 GHz| 100 < 13.015000000 GHz|
0t o0
100 oo 100 L
{ StartFreq ! StartFreq]
e 2.381000000 GHz] a0 {| 30000000z
200 20
0] 0 ook 5P 3 PR PO RV
oo Stop Freq o0 Stop Freq|
2.409000000 GHz| ) | 26.000000000 GHz|
600 ]
Center 2.400000 GHz Span 18.00 MHz CF Step) Start 30 MHz Stop 26.00 GHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) 1800000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 2483 s (40001 pts) | 2597000000 GHz,
lAuto Man| lAuto Man|
=
403 780 GHz 9.779 dBm f .618 dBm
400000 GHz  -39.906 dBm f 40.129 dBm
2397894 GHz -38.468 dBm Freq Offset| f 7.2120 GHz 37.642 dBm Freq Offset|
0 Hz| f 269130 GHz -29.119 dBm OHzZ
< == -
= srarus s smarus

LOW CHANNEL BANDEDGE LOW CHANNEL OUT-OF-BAND

T Frequency SENSEINT . CEE TR p———
AvglHold: 1001100 AvglHold: 10/10 el
Auto Tune Auto Tune|
Ref Offset 12,31 dB Mkr1 2.439 766 GHz Ref Offset 12.31 dB Mkra 25.942 2 GHZ
19 g Ref 30.00 dBm 9.627 dBm 19 gBidiv Ref 30.00 dBm -29.587 dBm|
CenterFreq 20 Center Freq|
=0 T 2.440000000 GHz| 10 13.015000000 GHz|
I 00
StartFreq e - StartFreq
- 2431000000 GHz a0 30.000000 MHz|
| 00
It 7 s 00|y A e e
Stop Freq sof Stop Freq|
2.443000000 GHz. ol 26.000000000 GHz|
20,0 60.0 |
CF Step Start 30 MHz Stop 26.00 GHz CF Step)
! 1800000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) [ 2597000000 GHz,
|auto Man |Auto Man|
10 v ’ | A N
1N f 24400 GHz 8,836 dBm
2 N f 48800GHz 38599 dBm
. FreqOfiset 3 N f 73200GHz  37.437 dBm FreqOffset]
w4 N f 259422GHz 29587 dBm
0Hz 5 OHz
e
8
9
[Center 2.440000 GHz ‘Span 18.00 MHz 1 L
1Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) < >
= s s status

MID CHANNEL REFERENCE MID CHANNEL OUT-OF-BAND

Agilent Spectrum Analyzer - AP;

: 20 00 Conducted
o F TS SEnsET] ALGIATO 015155 My 16,2022 | P TS SENSEINT =
Center Freq 2.483500000 GHz ) #Avg Type: RMS 56 requency Center Freq 13.015000000 GHz requency
BNO: Wide —»= Trig: Free Run ‘Avg|Hold: 1001100 el PH
IFGain:Low #Atten: 40 dB oerlP IFG
et Ofeot 1232 48 MKr1 2.475 778 GHZ Auto Tune et Ofeet 1292 4B Mk 25.690 3 GHZ] Auto Tunel
19 gBidly_Ref 30.00 dBm 10.171 dBm| 10 geidiy__Ref 30.00 dBm -29.104 dBm)|
20 ‘. CenterFreq| 20 Center Freq|
100 2.483500000 GHz| 0. 13.015000000 GHz|
o0 o
10.0 89 B 10 o
StartFreq| StartFreq
0 2.474500000 GHz a0 30.000000 MHz,
a0 00
oo . A IR w00 v "
- Stop Freq| soof Stop Freq|
2.492500000 GHz| R 26.000000000 GHz|
00 00
Center 2.483500 GHz Span 18.00 MHz CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts)| 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
o o jpute Man I — jpute Man
N f 2475778 GHz 10171 dBm 1 N f 24760 GHz 9.426 dBm
2 N f 2.484 400 GHz 37.661 dBm 2 N f 4.9520 GHz 39.702 dBm
3 N f 2.483 500 GHz -40.022 dBm Freq Offset| 3 N f 7.4280 GHz 38171 dBm Freq Offset|
4 OHz -5 N f 26.690 3 GHz 29104 dBm 0Hz
5
6 6
7 7
8 8
9 9
10 10
" v " v
< > < >
s = smarus

HIGH CHANNEL BANDEDGE HIGH CHANNEL OUT-OF-BAND
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REPORT NO: 14040866-E3V3 DATE: 8/8/2022

9.7.2. HIGH POWER HDR TXBF (HDR4)
ANT 4

ilent Sp AP2021.5 0,Conducted AP2021.8 00, Conducted
T R ls0g o SENSELNT Loz Ay 16,22 | L v R ls00 OC SENSEIY BLIGNAUTO 122464 Ay 16, 2022 |
[Center Freq 2.400000000 GHz 3 TRACE[. "3 56 requency enter Freq 13.015000000 GHz #Avg Type: RMS TRACE] 56 requency
0 Wide == Trig: Free Run n PNO: Fast == Trig: AvglHold: 10/10 el
IFGainiLow  #Atten: 40 dB oerlp RO Fast = uatton: 40 dB S
Auto Tune| Auto Tune|
Ref Offset 12.45 dB Mkr1 2.403 690 GHz Ref Offset 12.45 dB Mkrd 25.956 5 GHz
19 gBidly__Ref 30.00 dBm 9.720 dBm 19 geidly_Ref 30.00 dBm -29.518 dBm|
=, ’ Center Freq| 20 CenterFreq|
100 ) 2.400000000 GHz| 100 1 GHz|
00 00
100 25 o 10,0 10.28 de
| StartFreq| StartFreq|
e 2391000000 GHz| w0 { 30000000 MHz|
200 200
l .
100 oo 0. OV VS o Lo 400
. Stop Freq ol StopFreq|
s 2.409000000 GHz] e 26.000000000 GHz,
Center 2.400000 GHz Span 18.00 MHz, CF Step Start 30 MHz Stop 26.00 GHz CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts)| 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
I lAuto Man Auto Man|
L | I
N 2403 690 GHz 9720 dBm 1N R 24040 GHz 8001 dBm
2 N f 2400000GHz 38364 dBm 2 N f 48080GHz 38555 dBm
3N f 2394060GHz  37.285 dBm FreqOffset 3 N f 72120GHz 37729 dBm Freq Offset]
4 OHz -5 N f 25.956 5 GHz 29518 dBm 0Hz|
5
6 6
7 7
8 8
9 9
10 = 10 L
1 v 1 @
< > < >
sTatus = satus

LOW CHANNEL BANDEDGE LOW CHANNEL OUT-OF-BAND

ALIGVAUTO
¥ Frequency MS Frequency
PG, Wi == ree Run AvglHel = AvglHold: 1010
IFGainlow  MAten: 40 4B IFGainlow  #Atten: 40 dB
Auto Tune, Auto Tune|
Ref Offset 12.45 4B Mkr1 2-4399&??;38”2 Ref Offset 12.45 dB MKr4 25.946 8 GHZ
(9 gevdy__Ref 30.00 dBm m 10gis_Ref 30.00 dBm -29.565 dBm|
CenterFreq < Center Freq|
=) 2440000000 GHz. 100 13.015000000 GHz|
) 00
! 10.0 10.57 o}
| StartFreq StartFreq|
n 2.431000000 GHz| e j 30.000000 MHz|
| 00 3 \
. - 400 b - <> <> s Sl ¥
Stop Freq - Stop Freq|
2.448000000 GHz. e | 26.000000000 GHz
200 &l I
CF Step Start 30 MHz Stop 26.00 GHz CFStep
a0 1.800000 MHz. #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2.597000000 GHz|
Man| auto Man|
| I
. 1N [ 24400 GHz 9.446 dBm
2 N f 48800GHz  37.306 dBm
. FreqOffset 3 N f 73200GHz 37962 dBm Freq Offset]
I QHz N f 259468 GHz -29.565 dBm 0Hz|
5
0.0 $
8
9
[Center 2.440000 GHz Span 18,00 MHz N 1
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) < >
S = status

MID CHANNEL REFERENCE MID CHANNEL OUT-OF-BAND

P2021.8.27,27700,Conducted F

pectrum Analyzer - AP2 flent Spectrum Analyzer
T T ALIGNAUTO 12,3313 At ay o T S5 O SENSEINT] ALIGIATD | 123645 AMMay 19,2022 |
Center Freq 2.483500000 GHz ] TRACE fequency [Center Freq 13.015000000 GH: requency
PNO: Wide == Trig: Free Run 3 el PNO: Fasi —+— et
IFGain:Low  #Atten: 40 dB oerlP IFGainLow  #Atten: 40 dB oerP
Auto Tune| Auto Tune|
Ref Offset 1246 dB Mkr1 2.475 778 GHz Ref Offset 12.46 dB Mkr4 25.981 8 GHZ|
1o gerciv__Ref 30.00 dBm 9.648 dBm) 19 geidly_Ref 30.00 dBm -28.342 dBm)
20 . T Center Freq 20 CenterFreq|
0 2.483500000 GHz 100 13.015000000 GHz
000 oo
o ) StartFreq o 1 StartFreq
o 2.474500000 GHz i (| 30.000000 MHz]
a 00 / ] ]
0 0 o ; Qo
A P! NP Y - et - 00 . -l
oo Stop Freq S0 | Stop Freq)|
2.492500000 GHz 26.000000000 GHz|
600 oo}
Center 2.483500 GHz Span 18.00 MHz| CF Step Start 30 MHz Stop 26.00 GHz CF Step)
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts)| 2597000000 GHz|
U Man I A 15 ) G TSI~ |22 Man
N R 2475778 GHz 9648 dBm f 24760 GHz 8.395 dBm
2 N f 2490916GHz  37.257 dBm 2 N f 49520CHz  -36.894 dBm
3N f 2483500GHz 37688 dBm FreqOffset 3 N f 74280GHz 37725 dBm FreqOffset|
4 OHz -5 N f 259818 GHz -28.342 dBm OHz|
5
6 6
7 7
8 8
9 9
10 10
1 3 1 8
< 3 < >
starus = starus
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DATE: 8/8/2022

ANT 3

lent Spectrum Analyzer - AP202

i L RF S0Q DC SENSE:INT| ALIGNAUTO 02:46:51 AM May 18, 2022 Frequency L RF S0 R NSE:INT) ALIGN AUTO. Frequency
#Avg Type: RMS TRACE r =
[Center Freq 2.400000000 Gpl;‘lnz_ = *\ Trig: Fres Run oo 160100 e | enter Freq 13.015000000 GH.z - it Bt p |
Low  #Atten: 40 dB verl® IFGainlow  HAtten: 40 dB oeTlP .
et Oeet 123 B MKr1 2.403 780 GHZ AutoTune et oot 12348 Mkra 25.981 8 GHZ AutoTune
[0 gerdiv__Ref 30.00 dBm 9.562 dBm) 19 geidly_Ref 30.00 dBm -29.456 dBm)
a4 ’ CenterFreq| 200 < Center Freq|
10. ;: 2.400000000 GHz| 100 13.015000000 GHz|
000 000
e 1 . StartFreq| o - StartFreq|
a0 2.391000000 GHz a0 ¢ 30.000000 MHz|
00 00 2
i N — 4 NN PP AP X —
o Stop Freq - Stop Freq|
2.409000000 GHz| 26.000000000 GHz|
600 oo}
Center 2.400000 GHz Span 18.00 MHz CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) 1.800000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
|Auto Man| JAuto Man|
S —
N f 2403780 GHz 9662 dBm 1 N f 2404 0 GHz 9.160 dBm
2 N f 2.400 000 GHz -41.009 dBm 2 N f 4808 0 GHz 39.671 dBm
3 N f 2393574 GHz 38.149 dBm Freq Offset| 3 N f 72120 GHz -38.051 dBm Freq Offset|
4 oH N f 259818GHz  -29.456 dBm oH
5
6 6
7 7
8 8
9 9
10 10
1 v 1 8
< > < >
s srarus, se sarus,

LOW CHANNEL BANDEDGE

LOW CHANNEL OUT-OF-BAND

7,27700,Conducted F

. v e NSEINT] ALIGNAUTO =
requency [Center Freq 13.015000000 GHz #Avg Type: auency
PHO: Fast AvglHold: 10/10
IFGain:Low IFGain:Low #Atten: 40 dB
Auto Tune Auto Tune|
Ref Offset 12.31 dB Mkr1 2.439 766 GHz Ref Offsot 1231 dB Mkr4 25.959 1 GHZ
{oc8iey Ref 50.00 dBm 10.059 dBm 1dBidly_Ref 30.00 dBm -28.901 dBm|
og
CenterFreq 20 CenterFreq|
=0 2.440000000 GHz| 100 13.015000000 GHz|
) 000
‘ 100 34 o
StartFreq StartFreq|
- 2431000000 GHz we ¢ 30.000000 MHz|
100
ol POV AN o e
o Stop Freq o0 Stop Freq|
2449000000 GHz . | 26.000000000 GHz
200 | 80 [ ‘
CFstep Start 30 MHz Stop 26.00 GHz, CF Step
10 1.800000 MHz. #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
laute Man Auto Man|
. - 1N f 24400 GHz 8,088 dBm
2 N f 48800GHz 38851 dBm
. Freq Offset 3 N f 73200GHz 38885 dBm Freq Offset]
" oMz w4 N f 25959 1 GHz 28901 dBm OHz
5
6
500 7
8
9
[Center 2.440000 GHz 'Span 18.00 MHz i .
#4Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) < 3
oes s se status
MID CHANNEL REFERENCE MID CHANNEL OUT-OF-BAND
pectrum Analyzer - AP2021.8 00, Conducted
C TS ALIGNAUTO | 02156:58 AM My 16, 2022 SENSEINT]
[Center Freq 2.483500000 GHz #Avg Type: RMS TRACE 6 Frequency 3456 Frequency
PO Wide = Tri AvglHold: 1001100 s o
IFGain:Low oerlP oerlP
Auto Tune| Auto Tune|
Ref Offset 12.32 dB Mkr1 2.475 760 GHz Ref Offset 12.32 dB Mkr4 25.867 6 GHZ
19 deidiv__Ref 30.00 dBm 9.916 dBm 19 gBiciv__Ref 30.00 dBm -28.979 dBm|
0g
a0 7’ CenterFreq| 20 Center Freq|
100 2.483500000 GHz| 10.0 131 GHz|
oo 00
. 08 oo 1008 g}
! StartFreq| e StartFreq|
a0 2.474500000 GHz ne ¢ 30000000 MHz|
00 100 ;
! S . . Y. ool ol : pen
0 Stop Freq| so0f Stop Freq|
2.492500000 GHz] ool 26.000000000 GHz
Center 2483500 GHz Span 18.00 MHz CF Step Start 30 MHz Stop 26.00 GHz. CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts)| 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
lAuto Man Auto Man|
2475760 GHz 9916 dBm 476 165 d
2491762GHz 37729 dBm 2 N 49520GHz  39772dBm
2483500GHz 40707 dBm FreqOffset 3 N 74280GHz 39591 dBm Freq Offset]
oz -5 N 258676GHz 28979 dBm oHa]
6
7
8
9
10
v 1 v
< > < >
s sTatus = satus

HIGH CHANNEL BANDEDGE

HIGH CHANNEL OUT-OF-BAND
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9.7.3. HIGH POWER HDR (HDRS)

ANT 4

Agilent Spectrum Analyzer - AP2021.8 00, Conducted
T (TS ALIGNAUTO | 12104:24 AM My 18, 2022 SENSEINT 12:05:16 AM My 16, 2022
[Center Freq 2.400000000 GHz #Avg Type: RMS 6 Frequency MS B requency
PNOWide == Tri AvglHold: 1001100 T 1010 b
IFGain:low  #Atten: 40 dB oerl? #Atten: 40 dB oerlP 11
Ref Offset 12.45 dB Mkr1 2.405 258 GHz AutoTune Ref Offset 12.45 dB Mkr4 25.911 1 GHz| AutoTune
(g Ref 30.00 dBm 7.410 dBm 19 gBiciv__Ref 30.00 dBm -29.117 dBm|
. ‘ CenterFreq| 20 Center Freq|
100 : ¢ 2.400000000 GHz| 10 13015000000 GHz|
oo 00
o o StartFreq| e o StartFreq
a0 Q g 2.389000000 GHz| e ¢| 30000000z
00 200 0
T A b 00| - Sitiag e
o StopFreq ol StopFreq
- 2.411000000 GHz| | 26.000000000 GHz|
Center 2.40000 GHz Span 22.00 MHz| CF Step Start 30 MHz Stop 26.00 GHz CF Step)
#Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (1001 pts) 2200000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) [ 2597000000 GHz,
lAuto Man e lAuto Man,
N f 2405 258 GHz 7.410 dBm 1N f 24040 GHz 5284 dBm
2 N f 2400000GHz 29338 dBm 2 N f 48080GHz  37.407 dBm
3N f 2399956 GHz 28661 dBm FreqOffset 3 N f 72120GHz 38217 dBm FreqOffset]
4 OHz -5 N f 269111 GHz 29.117 dBm OHz
5
6 6
7 7
8 8
9 9
10 a 10
1 v 1 v
< > < >
s sTatus s starus
g P A er - AP2021.8 00,Conducted Agilent Spectrum Analyzer - AP; ,27700,Conducted F
v R ls0a o SENSEINT] BLIGNAVTO. 1210640 Ay 15,2022 | U T R [wa 0C SENSEINT
Center Freq 2.440000000 GHz ) #Avg Type: RMS TRace 56 requency Center Freq 13.015000000 GHz #Avg Type: RMS Frequency
BNO: Wide —>= Trig: Free Run AvglHold: 1001100 T PHO: Fast Trig: AvglHold: 10110
IFGaim:Low  #Atten: 40 dB erl? IFGainilow  #Atten: 40 dB
Ref Offset 1245 dB Mkr1 2.441 276 GHZ] AutoTune etomeet 1240 48 TTa 359872 GFa Auto Tune
jogeid  Ref 30.00 dBm 7.755 dBm| {0 daiciv__Ref 30.00 dBm 29.161 dBm|
og
CenterFreq| 20 Center Freq|
w0 2.440000000 GHz 0 13.015000000 GHz|
00
100 ¢ 100 "
StartFreq| StartFreq
0 2.429000000 GHz| ae 30.000000 MHz|
10.0 —— 00 <> . -
Ik Stop Freq| 0ol Stop Freq|
2.451000000 GHz| 26.000000000 GHz
200 00
. CF Step Start 30 MHz Stop 26.00 GHz CF Step)
N 2.200000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
lAuto Man lAuto Man|
400 et B VP
2 40,035 dBm
00 Freq Offset| 3 38.073 dBm Freq Offset|
B OHz -5 29.161 dBm 0Hz
6
500 7
8
9
Center 242000 GHz Span 22.00 MHz ® L
#Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (1001 pts), < 3
s satus s status
¢ AP2021.8 0
= C AT SENSEINT] ALIGNATO | 12114:23 A My 18, 2022
reauency Center Freq 13.015000000 GHz ] #Avg Type: RMS ma[ -5isg|  Frequency
Pio: Fasi == Trig: AvglHold: 10110
werlp M 1 IFGainow . #Atten: 40 dB INNN
Auto Tune| Auto Tune|
Ref Offset 12.46 dB Mkr1 2.477 274 GHz Ref Offset 1246 dB Mkrd 25.936 4 GHz|
19 gBidiv_Ref 30.00 dBm 8.155 dBm)| 10 gBidy_Ref 30.00 dBm -29.852 dBm)
200 Center Freq 20 CenterFreq|
i . 2.483500000 GHz| 100 13.015000000 GHz|
oo 000
e StartFreq e 5 StartFreq
wo 2472500000 GHz| -t 30000000 MHz|
00 00 0
00 L IS WAEPON ST 4 OB wof— . sasiptsorthe,
o StopFreq| N, | Stop Freq|
o 2494500000 GHz| o ‘ 26.000000000 GHz|
Center 2.48350 GHz Span 22.00 MHz CFStep, Start 30 MHz Stop 26.00 GHz CF Step)
#Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (1001 pts) 2200000 MHz, #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2507000000 G
uto Man Auto Man|
2477274 GHz N 24760 GHz 5787 dBm
2491662 GHz 2 N f 49520 GHz 38.223 dBm
2483500GHz 40231 dBm Freq Offset| 3 N f 74280GHz  38.367 dBm FreqOffset|
oHz N f 259364GHz 29852 dBm oz
6
7
8
9
10 »
v 1 v
< > < | =
= starus| = starus|
HIGH CHANNEL BANDEDGE HIGH CHANNEL OUT-OF-BAND
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ANT 3

i L RF S0Q _DC SENSE:INT| ALIGNAUTO. 02:15:05 AM May 18, 2022 Frequency Al
T #Avg Type: RMS ™ 56 #Avg Type: RMS
Center Freq 2400000000 GHz " 11 rreerun  AvgiHom: oontoo i AuaHolas 1010
IFGain:Low #Atten: 40 dB oET|P
et oMot 12348 MKr1 2.404 642 GHZ AutoTune et OFeet 123 dB Mkr4 25.861 1 GHz Auto Tune
19 geidiy_Ref 30.00 dBm 6.718 dBm [0 geidly__Ref 30.00 dBm -28.999 dBm)
e CenterFreq| =, Center Freq|
100 9 2400000000 GHz| 100 < 13.015000000 GHz|
0t o0
100 - 100 e
StartFreq StartFreq]
e 2.389000000 GHz| “ ¢| 30000000 MHz
200 20
ool O ROIRA ST AN -
oo Stop Freq o0 Stop Freq|
2.411000000 GHz| ) | 26.000000000 GHz|
600 ol
Center 2.40000 GHz Span 22.00 MHz CF Step Start 30 MHz Stop 26.00 GHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (1001 pts) 2200000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
lAuto Man lAuto Man|
404 642 GHz 6.718 dBm f
400 000 GHz 36915 dBm f
2398812 GHz 35.771 dBm Freq Offset| f 7.2120 GHz 37.378 dBm Freq Offset|
0 Hz| f 268611 GHz -28.999 dBm OHzZ
¢ 3 < ==
s srarus s smarus

LOW CHANNEL BANDEDGE LOW CHANNEL OUT-OF-BAND

i L RF S0 DC ALIGNAUTO. 02:19:38 AM May 18, 2022 SENSE:INT|
Center Freq 2.440000000 GHz #hvg Type: RMS A ¢|  Frequency Frequency
PO Wide == Trig: ‘Avg|Hold: 1001100 s
IFGain:Low HALt oerlP
Ref Offset 12.31 dB Mkr1 2.440 638 GHz AutoTune Ref Offset 12.31 dB Mkra 25.984 4 GHzj AutoTune
19 gBiciv__ Ref 30.00 dBm 7.215 dBm| (0Bt Ref 30.00 dBm -29.293 dBm)
og
CenterFreq| 20 Center Freq|
aa 2.440000000 GHz| 10. 13.015000000 GHz|
om0
100
0 StartFreq| e o StartFreq|
oo 2.429000000 GHz] e 30.000000 MHz|
20
10 ool 2 orecs et
LI StopFreq ol StopFreq
2.451000000 GHz| 00 | 26.000000000 GHz|
200 Bl ‘|
CF Step Start 30 MHz Stop 26.00 GHz. CF Step)
e 2200000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
| jputo Man [ e jpute Man
400 ety Pttt 1N f 24400 GHz 5.179 dBm
2 N f 4.8800 GHz -39.320 dBm
oo FreqOffset 3 N f 73200GHz 38393 dBm FreqOffset
. 0 Hz a4 N f 26.9844 GHz -29.293 dBm 0HzZ
5
6
500 7
8
9
Center 242000 GHz Span 22.00 MHz 0. 1
HRes BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (1001 pts) < >
e srarus, e sratus,

MID CHANNEL REFERENCE MID CHANNEL OUT-OF-BAND

Agilent Spectrum Analyzer - AP;

v R ls0a o SENSEINT] BLIGNAUTO. o4 Ay 15,2022 | U T R [wa 0C SENSEINT A
Center Freq 2.483500000 GHz ) #hvg Type: RMS 56 reduency Center Freq 13.015000000 GHz reduency
BNO: Wide —»= Trig: Free Run ‘Avg|Hold: 1001100 el PH
IFGain:ow  #Atten: 40 dB oerlP IFG:
et Ofeot 1232 48 MKr1 2.474 656 GHZ] AutoTune et Ofeet 1292 4B MKkrd 25.716 9 GHZ] AutoTune
19 gBiciv__Ref 30.00 dBm 6.816 dBm 10 gBiciv_Ref 30.00 dBm -28.599 dBm)
. CenterFreq| 20 Center Freq|
100 4 2.483500000 GHz 10 13015000000 GHz|
00 00
100 100
= StartFreq| StartFreq
0 2.472500000 GHz| a0 O 30000000 MHz
00 00
e B A 00 v
- Stop Freq| so0f Stop Freq|
2.494500000 GHz| ) 26.000000000 GHz
00 00
Center 2.48350 GHz Span 22.00 MHz| CF Step) Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (1001 pts)| 2200000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
lAuto Man lAuto Man|
L _ |
N 2474656 GHz 6816 dBm 1N T 24760 GHz 6.109 dBm
2 N f 2493508GHz  37.173dBm 2 N f 49520GHz 38840 dBm
3N f 2483500GHz 39775 dBm FreqOffset 3 N f 74280GHz 38293 dBm FreqOffset]
4 OHz -5 N f 25.7169 GHz 28599 dBm 0Hz
5
6 6
7 7
8 8
9 9
10 10
1 v 1 v
< > < >
s satus s status

HIGH CHANNEL BANDEDGE HIGH CHANNEL OUT-OF-BAND
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9.7.4. HIGH POWER HDR TXBF (HDRS)
ANT 4

p AP2021.8 0,Conducted Ana p2021.8 0,Conducted
RE__[S0a DC SENGEINT ALIGNAUTO _[01:07:55 AM May 18, 2022

L RE 509 0C ‘SENSE:INT 01:07:08 AM May 16, 2022 F [ F
Center Freq 2.400000000 GHz ) requency Center Freq 13.015000000 GHz #Avg Type: RMS 56 requency
Wide == Trig:Free Run ™ PNO: Fast == Trig: AvglHold: 10110 T
IFGain:ow  ¥Atten: 40 dB oerl? IFGai #Atten: 40 dB oerlP il
Auto Tune| Auto Tune|
Ref Offset 12.45 dB Mkr1 2.404 620 GHz Ref Offset 12.45 dB Mkr4 25.781 2 GHZ]
19 gBidly_Ref 30.00 dBm 6.991 dBm 10 geidiy__Ref 30.00 dBm -29.134 dBm)
=, Center Freq| 2« CenterFreq|
100 ¢ 2.400000000 GHz| 0 13015000000 GHz|
o oo
100 e StartFreq 100 - StartFreq
20 2.389000000 GHz| w0 §| 30000000 MHz
200 00
- Stop Freq ol Stop Freq|
2.411000000 GHz| 26.000000000 GHz
00 00
Center 2.40000 GHz Span 22.00 MHz CF Step Start 30 MHz Stop 26.00 GHz! CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (1001 pts) 2200000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) [ 25597000000 GHz|
lauto Man lAuto Man|
L |
N 2404620 GHz 6991 dBm 1N f 24040 GHz 6.209 dBm
2 N f 2400000GHz 39044 dBm 2 N f 48080GHz  39.630 dBm
3N f 2399208GHz  37.264 dBm FreqOffset 3 N f 72120GHz  37.663 dBm FreqOffset]
4 OHz -5 N f 257812 GHz 29.134 dBm 0Hz
5
6 6
7 7
8 8
9 9
10 10 1
1 v 1 ¥
< > < >
s satus s status
] L RF. 509 DC SENSE:INT ALIGNAUTO 01:11:32 AM May 18, 2022 F DC ALIGNAUTO F
Center Freq 2.440000000 GHz ] #Avg Type: RMS TRACE 6 requency 15000000 GHz #Avg Type: RMS requency
PNOWide = Trig: Free Run AvglHold: 100100 el PNO: Fast Avg|Hold: 1010
IFGain:Low  #Atten: 40 dB oer? IFGain:Low #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset 12.45 dB Mkr1 2.440 616 GHz Ref Offset 12.45 dB Mkrd 25.973 4 GHZ]
{ogeidy Ref 30.00 dBm 7.034 dBm) {odaiciy__Ref 30.00 dBm -28.821 dBm
0g
Center Freq| . Center Freq|
a0 2.440000000 GHz 100 ¢ 13.015000000 GHz|
0o
o ¢ 100
StartFreq| . StartFreq|
am 2.429000000 GHz| a0 j 30.000000 MHz|
200
ool vollromlidp s
e Zer ] StopFreq ool StopFreq
2.451000000 GHz| | 26.000000000 GHz
200 £0.0
CF Step Start 30 MHz Stop 26.00 GHz CF Step
e 2200000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) [ 2597000000 GHz,
jpute Man) —— : jpute Man
e 1N i 2.4400 GHz 4931 dBm
2 N f 48800GHz  38.352dBm
FreqOffset 3N f 73200GHz  38.664 dBm FreqOffset]
e 0 Hz -s N f 259734 GHz 28821 dBm OHz
. 6
500 g
8
9
Center 242000 GHz Span 22.00 MHz i .
#Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (1001 pts) < >
s Starus s status

MID CHANNEL REFERENCE MID CHANNEL OUT-OF-BAND

pectrum Analyzer - AP2021

il 5p alyzer - AP2021.5.27,27700 Conducted
v T o EE Y OE Y R— T p—
#Avg Type: RMS TRACE. 56 #Avg Type: RMS
B ST GPHZ: Wide _._‘ Trig: Free Run AvglHold: 1001100 T . AvglHold: 10110 el
IFGain:Low #Atten: 40 dB oerlP oetlP i1
Ref Offoet 1245 4B MKr1 2.474 656 GHZ AutoTune ot OFect 12,40 4B Mkr4 25.939 6 GHz Auto Tune
1o gerciv__Ref 30.00 dBm 6.812 dBm [0 geidly__Ref 30.00 dBm -28.467 dBm|
e CenterFreq| 2. CenterFreq|
0. 2.483500000 GHz| 100 < 13.015000000 GHz|
0 o0
e StartFreq| e o StartFreq]
e 2.472500000 GHz| a0 (| 30000000 iz
a0 a0
Q. R R w0l 5 m——>
o0 Stop Freq o0 Stop Freq|
2.494500000 GHz| 00 | 26.000000000 GHz|
e |
Center 248350 GHz Span 22.00 MHz CF Step) Start 30 MHz Stop 26.00 GHz CF Step
#Res BIW 100 kHz #VBW 300 KHz Sweep 2.133ms (1001 pts)|[ 2200000 MHz #Res BWW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2567000000 GHz,
jputo Man T - Man
N f 2.474 656 GHz 6.812 dBm 24760 GHz 6.326 dBm
2 N f 2488 362 GHz 37.158 dBm 49620 GHz -38.235 dBm
3 N f 2.483 500 GHz 39.784 dBm Freq Offset| 7.4280 GHz 37.682 dBm Freq Offset|
4 0Hz 259396 GHz -28.467 dBm OHzZ
5
6
7
8
9
10
1 v v
< > >
= srarus = srarus|
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DATE:

8/8/2022

ANT 3

SENSEINT]

ALIGNAUTO

Frequency

i L RF 509 DC 03:20:47 AM May 18, 2022 Frequency
#Avg Type: RMS TRACE
Sl Ll G,,';.‘,,z o == Trig: Free Run AvgiHold 1001100 e .
IFGain:Low #Atten: 40 dB DET|P
Auto Tune| Auto Tune|
Ref Offset 12.3 dB. Mkr1 2.404 620 GHz Ref Offset 12.3 dB Mkr4 25.922 7 GHZ]
[0 gerciv__Ref 30.00 dBm 7.042 dBm [0 geidiy__Ref 30.00 dBm -29.090 dBm)
20 CenterFreq| ) CenterFreq|
100 Q 2.400000000 GHz| 100 { 13015000000 GHz|
000 . oo
oo o StartFreq o =] StartFreq
a 2.389000000 GHz a0 (| 30000000 MHz
300 <) <>~ 300 <> 0 A
400 | A S 00 b o gyl
. Stop Freq o0 Stop Freq|
2.411000000 GHz| | 26.000000000 GHz
600 & Jl
Center 2.40000 GHz Span 22.00 MHz, CF Step Start 30 MHz Stop 26.00 GHz CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (1001 pts) 2.200000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
Man = lAuto Man,
N R 2404 620 GHz 7042 dBm 1N f 24040 GHz 6.959 dBm
2 N f 2400000GHz 37733 dBm 2 N f 48080GHz  39.181dBm
3N f 2308834GHz 35623 dBm FreqOffset 3 N f 72120GHz  37.081 dBm FreqOffset]
4 Py -s N f 269227GHz  -29.090 dBm o H2l
5
6 6
7 7
8 8
9 9
10 10
1 v 1 v
< > < >
s satus s status
LOW CHANNEL BANDEDGE LOW CHANNEL OUT-OF-BAND
ile AP2021.8 00, Conducted
T W lsog o SENSEINT] ALIGNATTO |Gz My 2022 [ C S0a DC NSEINT i oy
q 2. #Avg Type: RMS i = 7 #Avg Type: RMS
i b Gpl;qlg Wide == Trig: Free Run ‘AvglHold: 100100 e SIHEE TR I ?Nt!:zm == Trig: AvglHold: 10/10 el
IFGain:low  #Atten: 40 dB oerlP IFGainilow  #Atten: 40 dB oerlP 111
Auto Tune| Auto Tune|
Ref Offset 12.31 dB Mkr1 2.440 616 GHz Ref Offset 1231 dB Mkr4 25.989 6 GHz
19geidlv_Ref 30.00 dBm 6.943 dBm| 10deidiv__Ref 30.00 dBm -29.884 dBm)
og
CenterFreq| 2. Center Freq|
20 2.440000000 GHz| 10 13015000000 GHz|
00
o ¢ 100 s
StartFreq| R b StartFreq||
oo 2.429000000 GHz| a0 30.000000 MHz|
00 -
5 NNV PR O 2 e g
100 e Stop Freq| - Stop Freq|
2.451000000 GHz| . | 26.000000000 GHz|
200 & ,wl
x CF Step Start 30 MHz Stop 26.00 GHz. CF Step
300 2.200000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) [ 2597000000 GHz|
lAuto Man o Man,
e e 2.4400 GHz 4.454 dBm
48800GHz  -39.056 dBm
. Freq Offset| 7.3200 GHz 37.231 dBm Freq Offset|
oz 259806GHz  -29.884 dBm Py
800
Center 2.44000 GHz Span 22.00 MHz, 2
#Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (1001 pts) 3
= sTatus s status
MID CHANNEL REFERENCE MID CHANNEL OUT-OF-BAND
gilent Spectrum Analyzer - AP2021.8 00, Conducted Agilent Spectrum Analyzer
T [ E TS ALIGUATD ba3n20 iy 10,208 [ L C R % DC SEINT) A
ICenter Freq 2.483500000 GHz #Avg Type: RMS TRACE 5 requency Center Freq 13.015000000 GHz #Avg Type: RMS acE requency
PNO: Wie AvglHold: 100/100 s PNO: Fast =+ Trig: AvglHold: 10/10 T
IFGaim:Low  #Atten: 40 dB oerlP IFGainiLow  #Atten: 40 dB verlP 11
Auto Tune| Auto Tune|
Ref Offset 12.32 dB Mkr12.474 656 GHz Ref Offset 12.32 dB Mkr4 25.993 5 GHz
10deidiy__Ref 30.00 dBm 6.965 dBm [0 geidly__Ref 30.00 dBm -29.493 dBm)
0g
. CenterFreq| 20 Center Freq|
100 4 2.483500000 GHz| 10 13015000000 GHz|
oo 00
100 o 100
StartFreq| StartFreq
we 2.472500000 GHz| e 30.000000 MHz|
00 0 o 300 0
00 S - ! o 100 | “ = s,
s Stop Freq ol StopFreq
L 2.494500000 GHz | 26000000000 GHz,
Center 2.48350 GHz Span 22.00 MHz| CF Step Start 30 MHz Stop 26.00 GHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (1001 pts) 2200000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 2483 s (40001 pts) [ 2557000000 GHz|
lAuto Man lAuto Man,
N f 2474656 GHz 6965 dBm 1N [ 24760 GHz 5.490 dBm
2 N f 2486690GHz  37.364 dBm 2 N f 49520GHz 40572 dBm
3N f 2483500GHz 40506 dBm FreqOffse 3 N f 74280GHz  37.463 dBm FreqOffset]
4 OHz -5 N f 25.9935 GHz 29.493 dBm OHzl
5
6 6
7 7
8 8
9 9
10 a 10
1 v 1 @
< > < >
s sTatus s starus
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9.7.5. LOW POWER HDR (HDR4)
ANT 4

T W ls0g o SENSEINT ST TR TS0 o SENGEINT ALIGAO |10y Py 17,2022 |
Center Freq 2.400000000 GHz ) requency Center Freq 13.015000000 GHz #Avg Type: RMS 56 requency
- Wide —— Trig: Free Run b PNO: Fast == Trig: AvgiHold: 10/10 T
IFGainilow  #Atten: 40 dB erl? IFGai #Atten: 40 4B oerle 1]
Auto Tune| Auto Tune|
Ref Offset 12.45 dB Mkr1 2.403 690 GHz Ref Offset 12.45 dB Mkr4 25.822 8 GHZ
19 gBidly_Ref 30.00 dBm §.347 dBm 10 geidiy__Ref 30.00 dBm -29.606 dBm)
=, Center Freq| 2« CenterFreq|
100 O 2.400000000 GHz 10 13.015000000 GHz
oo oo
e 755 StartFreq e ELT StartFreq
A 2391000000 GHz| a0 | zooo0000mHz
00 00
00 femrer b k(s oo §
- Stop Freq ol Stop Freq|
2.409000000 GHz 26000000000 GHz,
600 600
Center 2.400000 GHz Span 18.00 MHz| CF Step, Start 30 MHz Stop 26.00 GHz CF Step)
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) 1.800000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) [ 2597000000 GHz|
—— [pute Man —— jpute Man
N 2403 690 GHz 5347 dBm 1N f 2.4040 GHz 3.910 dBm
2 N f 2400000GHz  -40.198 dBm 2 N f 48080GHz 39,058 dBm
3N f 2393880GHz  37.394 dBm Freq Offset| 3 N f 72120CHz 36393 dBm FreqOffset
4 OHz -5 N f 258228 GHz 29.606 dBm 0Hz
5
6 6
7 7
8 8
9 9
10 10 1
1 v 1 ¥
< > < >
s starus = starus
] L RF. 509 DC SENSE:INT ALIGNAUTO 11:10:11 PM May 13 F DC ALIGNAUTO F
Center Freq 2.440000000 GHz ] : TRAce requency 15000000 GHz Fhvg Type: RMS requency
PNO: Wide —— Trig: Free Run ‘Avg|Hold: 1001100 el st Avg|Hold: 10110
IFGain:Low  #Atten: 40 dB oer? IFGain:Low #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset 12.45 dB Mkr12.439 658 GHz Ref Offset 12.45 dB Mkr4 25.955 2 GHz]
{ogeidy Ref 30.00 dBm 5.199 dBm| {odaiciy__Ref 30.00 dBm -29.763 dBm
0g
Center Freq| . Center Freq|
a0 2.440000000 GHz 100 ¢ 13.015000000 GHz|
oo
100 100
[ StartFreq| EEi StartFreq|
am 2.431000000 GHz| a0 j 30.000000 MHz|
200
o —_——————
P Stop Freq =0l Stop Freq|
2.449000000 GHz | 26000000000 GHz,
200 £0.0
. CF Step Start 30 MHz Stop 26.00 GHz CF Step
1.800000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) [ 2507000000 GHz|
jputo Man —— : jpute Man
oo A - 1N i 2.4400 GHz 2594 dBm
2 N f 48800GHz 39599 dBm
Freq Offset] 3N f 73200GHz  37.455 dBm FreqOffset
e 0 Hz N f 259652 GHz 29763 dBm OHz
5
800 ¢
8
9
Center 2440000 GHz Span 18.00 MHz i .
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) < >
s Starus = starus
MID CHANNEL REFERENCE MID CHANNEL OUT-OF-BAND
gilent 5p alyzer - AP2021.8 00, Conducted pectrum Analyzer - AP2021
T T £ ALIGVAUTO | 11117:30 May 17, 2022 18118 My 17, 2022
Center Freq 2.483500000 GHz ] #Avg Type: RMS wacE[ 5 .5g| Freauency #Avg Type: RMS Frequency
PN Wide == Trig: Free Run AvglHold: 100/100 e ‘AvuglHold: 10/10 T
IFGain:Low #Atten: 40 dB. ol o
Ref Offoet 1245 4B Mkr1 2.475 670 GHZ AutoTune ot OFect 12,40 4B Mkr4 25.844 8 GHz Auto Tune
1o gerciv__Ref 30.00 dBm 5.496 dBm) [0 geidly__Ref 30.00 dBm -28.907 dBm)
e CenterFreq| 2. CenterFreq|
0 O 2.483500000 GHz 100 ¢ 13.015000000 GHz
[ VAN oo
oo S StartFreq 100 v StartFreq|
e 2.474500000 GHz a0 | 30000000 Wz
300 200 O
a0 PRSI SR FYSRE W S . 00| = sl e
o0 Stop Freq o0 Stop Freq|
2.492500000 GHz | 26,000000000 GHz
600 =of
Center 2.483500 GHz Span 18.00 MHz| CF Step) Start 30 MHz Stop 26.00 GHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) 1.800000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) [ 2597000000 GHz|
—— [pute Man T ] — Men
N R 2475670 GHz 5.496 dBm 24760 GHz 3548 dBm
2 N f 2488198GHz  37.092 dBm 49620GHz 41146 dBm
3N f 2483500GHz 38,565 dBm Freq Offset] 74280GHz 36577 dBm FreqOffset
4 oHz 258448GHz 28907 dBm oHa]
5
6
7
8
9
10
1 @ v
< > >
= starus s starus
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ANT 3

. Analyzer - AP2021.5 0,Conducted "
T R 50u Oc SENSEINT ALIGUATO 011714 MMy 162022 | TR TS o SENGEINT ALIGLATO.[oysail My 16,202 |
[Center Freq 2.400000000 GHz 3 RMS w125 56 requency [Center Freq 13.015000000 GHz #Avg Type: RMS TRAGE] 56 requency
PNO: Wide —»— Trig: Free Run T PNO: Fast == Trig: Avg|Hold: 10110 |
IFGain:ow  HAtten: 40 dB oerl? IF #Atten: 40 dB oerlP il
RefOffest 123 B MKr1 2.403 780 GHZ AutoTune et Ofoet 123 B Mkr4 25.989 0 GHZ AutoTune
19 geidly_Ref 30.00 dBm 4.968 dBm 10 geidiy_Ref 30.00 dBm -29.322 dBm|
2 CenterFreq| . Center Freq|
100 ¢ 2.400000000 GHz 10 13015000000 GHz|
ool oo
100 100
S StartFreq| BTy StartFreq
20 2391000000 GHz| w0 30.000000 MHz|
00 00
Y LA D ] 0 . :
- Stop Freq 0l Stop Freq|
2.409000000 GHz 26000000000 GHz,
600 600
Center 2.400000 GHz Span 18.00 MHz| CF Step) Start 30 MHz Stop 26.00 GHz CF Step)
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) 1.800000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) [ 25597000000 GHz|
lauto Man| lAuto Man
L _ I
N f 2403780 GHz 4968 dBm [ 2.4040 GHz 3.385 dBm
2 N f 2400000GHz 41118 dBm 2 N f 48080GHz 40122 dBm
3N f 2396904GHz  37.676 dBm Freq Offset| 3N f 72120GHz  37.780 dBm FreqOffset
4 OHz -5 N f 25.989 0 GHz 29.322 dBm 0Hz
5
6 6
7 7
8 8
9 9
10 10 1
1 v 1 ¥
< > < >
s starus = starus
L RF. S0 DC SENSE!INT] ALIGNAUTO 02:06:54 AM May 18, 2022 F ALIGNAUTO F
Center Freq 2.440000000 GHz ] Trace s reauency A MS requency
PNO: Wide —— Trig: Free Run Avg|Hold: 1001100 el e Avg|Hold: 10110
IFGain:Low #Atten: 40 dB oer|P IFGain:Low
Auto Tune| Auto Tune|
Ref Offset 12.31 dB Mkr1 2.439 784 GHz Ref Offset 12.31 dB Mkrd 25.783 2 GHZ]
{ogeid_ Rer 30.00 8B 4.765 dBm [ogaiciv__Ref 30.00 dBm -28.571 dBm
09
Center Freq| 0 CenterFreq
o0 2.440000000 GHz 100 13.015000000 GHz|
000
100 o
. StartFreq| 15.23 s} StartFreq|
- 2.431000000 GHz| e ¢ 30.000000 MHZ
00
3\
100 100 :
U Stop Freq ool Stop Freq
2.449000000 GHz s 26.000000000 GHz
200 5
. CF Step Start 30 MHz Stop 26.00 GHz. CF Step
1.800000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 2483 s (40001 pts) | 2597000000 GHz]
oo [pute Man) [T A 1 M= S T e ~ [ Man)
h " T 1N f 24400 GHz 3862 dBm
2 N f 48800GHz 37986 dBm
Freq Offset] 3N f 73200GHz  36.775dBm FreqOffset
e 0 Hz . N f 257832 GHz 26571 dBm O Hz
; 6
800 ¢
8
9
Center 2440000 GHz Span 18.00 MHz - L
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) < >
s Starus = starus

MID CHANNEL REFERENCE MID CHANNEL OUT-OF-BAND

lent Spectrum Analyzer - AP2(

gilent 5p alyzer - AP2021.8 00, Conducted
r W lsog O SENSEINT] AISIAT o te 22 [ L T W ls0o D ALIGNAUTO Frequency
#Avg Type: RMS ™ 56 i #Avg Type: TRa
Center Freq 2.483500000 Gp';.‘nz Wide _._‘ Trig: Free Run AvglHold: 1001100 e o EEM GRS KN ?."3’ ot AvglHold: 10/10 b
IFGain:ow  #Atten: 40 d oerlP IFGain:Low  #Atten: 40 dB oeTlP !
Auto Tune| Auto Tune|
Ref Offset 12.32 dB Mkr1 2.475 778 GHz| Ref Offsst 12.32 dB MKr4 25.870 2 GHZ
(9 gBidiv__Ref 30.00 dBm 4.789 dBm {0 gid_Ref 30,00 dBm -29.161 dBm|
- CenterFreq| 200 Center Freq|
0 ¢ 2.483500000 GHz] 100 ¢ 13.015000000 GHz|
00 - 000
e B StartFreq o TS StartFreq
a0 2.474500000 GHz e ¢| 30000000 mHz
00 00 1 s
‘ e e Y B IR PO 6> s
o0 Stop Freq 00l Stop Freq|
2.492500000 GHz| e | 26.000000000 GHz|
60 &
Center 2.483500 GHz Span 18.00 MHz CF Step Start 30 MHz Stop 26.00 GHz. CFstep
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) 1.800000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
lauto Man = Auto Man
I
2475 778 GHz 4789 dBm 1 24760 GHz 2962 dBm
2492212GHz 37997 dBm 2 N 49520GHz 40368 dBm
2483500GHz  39.424 dBm FreqOffset 3 N 74280GHz 39237 dBm Freq Offset]
0 Hz| = 258702 GHz 29.161 dBm 0 Hz|
5
6
7
8
9
10 x
v 1 v
< > < »
s satus = status
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9.7.6. LOW POWER HDR TXBF (HDR4)
ANT 4

ALISIATO . L TS SENSEINT JALINAUTO e
RMS requency Center Freq 13.015000000 GHz #Avg Ty) requency
Avg|Hold: 1001100 s Fast = Trig: AvglHold: 10110 |
IFGain:Low #Atten: 40 dB DET|P NI
Ref Offoet 1245 4B Mkr1 2.403 780 GHZ AutoTune et Ofoet 1245 4B Mkr4 25.903 3 GHz AutoTune
19 geidly__Ref 30.00 dBm 5.222 dBm [0 gaiciv__Ref 30.00 dBm -29.192 dBm)
20 Center Freq| 20 CenterFreq|
100 0 2.400000000 GHz] c o 13015000000 GHz
) VaS 000
o ] S StartFreq| 'f‘ N iERGELED StartFreq|
20 2:391000000 GHz| oo ¢ 30.000000 MHe|
0. 300 |
o StopFreq w00 StopFreq
o 2.409000000 GHz ool 26,000000000 GHz|
Center 2.400000 GHz Span 18.00 MHz CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) 1.800000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 2483 s (40001 pts) [ 2597000000 GHz|
JAuto Man Auto Man|
] [ ]
N f 2403 780 GHz 5.222 dBm 1 N f 24040 GHz 3.840 dBm
2 N f 2400 000 GHz 39.559 dBm 2 N f 48080 GHz -37.788 dBm
3 N f 2397 750 GHz -38.425 dBm Freq Offset| 3 N f 72120 GHz 38661 dBm Freq Offset|
4 0 Hz| -5 N f 25.903 3 GHz -29.192 dBm 0 Hz|
5
6 6
7 7
8 8
9 9
10 10
1 v 1 o
< > < | @
e status, sc sratus

LOW CHANNEL BANDEDGE LOW CHANNEL OUT-OF-BAND

Agilent Spectrum Analyzer - AP2021.8.27,27700,Conducted F

p T St T Y N [ [y & 505 o Frequency
wa Type: RMS TRAcE q
[Center Freq 2.440000000 GPHg.\nnn *\ Trig: Free Run e ovion s Center Freq 13.015000000 f]iNHzhﬂ __ . ‘
IFGainLow  HAmen: 40 48 o P ™ iatten: 40 4B oETP 1
ef OMest 1245 6B MKr1 2439 784 GHa|| ~ AutoTune RerOfset 12.45 0B MKkrd 25717 6 GHz|| ~ AutoTune
[g e Ref 30.00 dBm 5.023 dBm 10 gy Ref 30.00 dBm -29.202 dBm
Center Freq 00 CenterFreq|
- 2440000000 GHz| C 9] 13.015000000 GHz|
000
. StartFreq 'f‘ N LELED StartFreq|
- L 2431000000 GHz o0 [ 30.000000 MHz|
o 9
. 00| oo A At P
Stop Freq sool Stop Freq|
2.448000000 GHz. | 26.000000000 GHz|
or @0l
. CFStep, Start 30 MHz Stop 26.00 GHz CF Step
1.800000 MHz, #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
! Man, e L ————— ————_____[Auto Man
L v
! 1N f 24400 GHz 3558 dBm
2 N f 48800GHz 38319 dBm
B Freq Offset 3 N f 7.320 0 GHz 38.357 dBm Freq Offset|
! OHz A N f 257176 GHz  -20202dBm oHe|
5
6
00 7
8
9
Center 2.440000 GHz Span 18.00 MHz ° L
*Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) < ) &
= [ = status

MID CHANNEL REFERENCE MID CHANNEL OUT-OF-BAND

SENGEINT . L R 1500 O m -
requency Center Freq 13.015000000 GHz #Avg Type: RMS fequency
PO Wide == Trig: AvglHold: 1001100 PNO: Fast == Trg: AvglHold: 10110 |
IFGainilow  #Atten: 40 dB IFGainilow  #Atten: 40 dB. OrP R
ot Offeot 1245 48 MKkr1 2.475 778 GHZ] AutoTune et Ofoet 12,48 4B Mkrd 25,964 9 GHZ Auto Tune
19 gBiciv__Ref 30.00 dBm 5.094 dBm 10 gBiciv_Ref 30.00 dBm -29.324 dBm
. Center Freq| 20 CenterFreq|
100 0 2.483500000 GHz| C 13.015000000 GHz|
000
" Z StartFreq| " Q] StartFreq
0 2.474500000 GHz| o { 30.000000 MHe|
00 00
w00 e . - \ 00k v 2 e
o StopFreq P, StopFreq
o 2492500000 GHz| ool 26.000000000 GHz
Center 2.483500 GHz Span 18.00 MHz CF Step Start 30 MHz Stop 26.00 GHz. CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) 1.800000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
Auto Man Auto Man|
]
2475778 GHz 5.094 dBm 60 GHz .856 dBm
2488 198 GHz 609 dBm -39.697 dBm
2483 500 GHz -38.899 dBm Freq Offset| 7.428 0 GHz 38632 dBm Freq Offset|
0 Hz| 25.964 9 GHz -29.324 dBm 0 Hz|
> = < | = E
e status, sc sratus,
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ANT 3

27700, Conducted F

. L TS SENSEINT .
requency Center Freq 13.015000000 GHz requency
PNO: Fast —— 11g: e
IFGain:Low #Atten: 40 dB DET|
Ref Offeet 123 B Mkr1 2.403 780 GHZ AutoTune et Omeet 123 4B Mkr4 25.928 6 GHz AutoTune
19 gBidly_Ref 30.00 dBm 5.203 dBm [0 gaiciv__Ref 30.00 dBm -30.014 dBm)
20 CenterFreq| 20 CenterFreq|
100 0 2.400000000 GHz] c G 13015000000 GHz
) VAN 000
o I e StartFreq| 'f‘ N EEREED StartFreq|
20 2:391000000 GHz| o 1 30.000000 MHe|
. o 300
T S— PO AUV W 1 WO 'O es . 00k 4 St ol
s StopFreq soof StopFreq
o 2.409000000 GHz ool 26,000000000 GHz|
Center 2.400000 GHz Span 18.00 MHz CF Step Start 30 MHz Stop 26.00 GHz. CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) 1.800000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 2483 s (40001 pts) [ 2597000000 GHz|
Auto Man| -— I Man
] ]
N f 2403780 GHz 5.203 dBm 24040 GHz 3.711 dBm
2 N f 2400 000 GHz -39.784 dBm 2 48080 GHz -39.839 dBm
3 N f 2397 804 GHz 37.867 dBm Freq Offset| 3 72120 GHz -36.959 dBm Freq Offset|
4 0 Hz| -5 25928 6 GHz -30.014 dBm 0 Hz|
5
6 6
7 7
8 8
9 9
10 10
1 v 1 o
< > < | @
e smarus s sratus,

LOW CHANNEL BANDEDGE LOW CHANNEL OUT-OF-BAND

27700, Conducted F

L T St ASHATS oo e B 22 | L L R ls0a OC Frequency
1S TRAcE
[Center Freq 2.440000000 GHz ] TrgF e ovion e B (Center Freq 13.015000000 GH_z __ .
PG Wi - i it PRO: Fast " s Sy
IFGain:Low WAmen: IFGain:Low #Atten: 40 dB
= Auto Tune Auto Tune
Ref Offsst 12.31 8 WIKFT 2.439 766 GHiZ e Ofset 1231 48 MKr4 25.939 6 GHzZ
Ln}sa/uw Ref 30.00 dBm 3 m 1%5 idiv  Ref 30.00 dBm -28.294 dBm|
Center Freq 00 CenterFreq|
- 2440000000 GHz| C 13.015000000 GHz|
000
’J StartFreq 'f‘ N IELEED StartFreq|
- ~ 2431000000 GHz oe ¢ 30.000000 MHz|
00
e Hrzesrans it
" v Stop Freq so0] Stop Freq|
2.448000000 GHz. | 26.000000000 GHz|
or E ml
. CFStep, Start 30 MHz Stop 26.00 GHz CFStep
1.800000 MHz, #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
Man, lAuto Man
L
! 1N f 24400 GHz 4327 dBm
2 N f 48800GHz 38661 dBm
a0 Freq Offset 3 N f 7.3200 GHz 39.157 dBm Freq Offset|
OHz N f 269396 GHz 28294 dBm oHe|
5
o H
8
9
Center 2.440000 GHz Span 18.00 MHz ° L
[4Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) < | @
= ramus sc. status

MID CHANNEL REFERENCE MID CHANNEL OUT-OF-BAND

SENSENT ALISIATO . t TS = .
RMS requency Center Freq 13.015000000 GHz #Avg Type: RMS requency
Avg|Hold: 100/100 PNO: Fast == Trg: Avg|Hold: 10110 |
#Atten: 40 dB IFGain:Low #Atten: 40 dB oer|P
Ref Offoet 1232 4B Mkr1 2.475 778 GHZ Auto Tune et Oeet 1232 4B Mkr4 25.964 3 GHz AutoTune
19 gBiciv__Ref 30.00 dBm 5.047 dBm 10 gBiciv_Ref 30.00 dBm -28.814 dBm
. CenterFreq| 20 CenterFreq|
2.483500000 GHz| C 13.015000000 GHz|
N 0
1 T StartFreq " L= StartFreq|
20 2.474500000 GHz| o ¢ 30.000000 MHe|
00 00
e - o O ool ook . ettty
o StopFreq ol Stop Freq
o 2492500000 GHz| ol 26,000000000 GHz|
Center 2.483500 GHz Span 18.00 MHz CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) 1.800000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 2483 s (40001 pts) [ 2597000000 GHz|
JAuto Man |Auto Man|
A
N f 2475778 GHz 5.047 dBm 1 N f 24760 GHz 3.984 dBm
2 N f 2487 316 GHz 37642 dBm 2 N f 49520 GHz -40.216 dBm
3 N f 2483 500 GHz -40.419 dBm Freq Offset| 3 N f 7.428 0 GHz -40.275 dBm Freq Offset|
4 0 Hz| -5 N f 25.964 3 GHz -28.814 dBm 0 Hz|
5
6 3
7 7
8 8
9 9
10 b 10
1 v 1 o
< > < | ®
e smarus s sratus
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