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Program Overview

= National Advanced Spectrum and Communications
Test Network (NASCTN) is conducting a measurement % % i N
campaign in the Citizens Broadband Radio Service Yo o |
(CBRS) band called “Sharing Ecosystem Assessment”
(SEA).

= Sponsored by Defense Information Systems Agency L . P VI
(DISA) to observe effectiveness of sharing and track T | n L CaR S N AN
changes to spectrum environment over time. : e N U

= 8 sensors deployed to collect RF power measurements: 4
in Norfolk, VA area and 4 in San Diego, CA area.

ALRBSA

= NASCTN distributes pre-decisional data to some
partners, including MITRE (supporting DISA). Will
soon publish validated data for public consumption.

San Diego,
= MITRE data analysis has focused on utilization

characteristics, activation behavior, signal

identification, and measurement comparison with

modeling.
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Edge Data Products — Computed on
Sensor
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Edge data products are computed on the
sensor after processing I/Q samples, such
that there is smaller data load to transmit
over Internet to storage location.

Periodic Frame Power (PFP) windows are
10 ms in duration and are at 1/56 ms time
granularity, enabling visibility of specific
trends with respect to cellular uplink/downlink
split and other cyclical patterns.

Amplitude Probability Distribution (APD)
can provide insights into cellular utilization in
both uplink and downlink as well potential
presence of incumbent.
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Activation Characterization via “Manual’
Analysis

MITRE
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DPA Activation
Summary — Background
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= “Activation” is an educated guess:
Manually observing an abrupt drop in
median power levels for a sustained
period of time, and an abrupt resumption
to prior power levels (using summary
data).

= Sometimes accompanied by visible “Bin  -120}
1” signature, but many are not. 125

PFP Showing Bin 1 Emission

-115

= “Duration”™ may not be actual activation E:Z
duration: Depends on CBRS Device 5 M"M NW{M‘M MM\W
(CBSD) transmission grants being re- = ‘ -
authorized. 150 £
- Affectgd channels is not guaranteed to 15:@%2@& ;;b;\: @’Sk_, Z%lﬁ@z@z S B :
be activated channels — CBSD may Frequency(Hz) X 10°
occupy 20 MHz channel when one 10
MHz channel is activated. PSD for Full CBRS Band " lossson e aser
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MITRE PFP Showing Cellular Emission °
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East1/Norfolk Activation Summary (August 2024 —

February 2026)

= Total observed activations: 225

= Proportion of time that at least one channel was
activated: 12.9%

» Proportion of time-frequency resources affected
(3550-3650 MHz): 2.7%

= Activation duration

= Mean: 8.3 hours
= Median: 4.2 hours

= Notable observations

» Most activations end up affecting two channels, unknown
whether both channels are activated.

= Bin 1 signature is visible to sensor ahead of apparent
activation in roughly 23% of cases.

MITRE
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Response Times for Norfolk-Area Activations (August
2024 — February 2026)

Response Time Histogram

» Based on 39 activations where incumbent signature was
visible on multiple sensors ahead of apparent activation. 81

= 14 activations: 2 sensors
= 25 activations: 3+ sensors

= Stats

= Avg response time: 168 seconds

Number of Events

= Max response time: 272 seconds (Compare to 300s rule) *1
= Avg uncertainty of incumbent start time: 55 seconds (Compare .
to 1005) ° 40 GID BID 100 120 140 160 180 200 220 240 260 280

Seconds

= Avg uncertainty of activation start: 64 seconds (Compare to
100s)

= Min, Max deactivation delay after last Bin 1 sighting: 118 Implication

minutes, 124 minutes CBSDs in Norfolk, VA area tend to “wait out” the activation
and resume activity in the same channels, which suggests
other activation duration estimations may be more likely to
be accurate, even when we can’t view the incumbent.

MITRE :

© 2026 THE MITRE CORPORATION. ALL RIGHTS RESERVED.

= Very close to 2-hr rule, using approximate stop times. :



Signal Classification with Machine Learning
and San Diego Area Analysis

MITRE
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Machine Learning Analysis Overview

= Motivation

» San Diego area CBRS environment is different from Norfolk, VA.
= More difficult to identify activation characteristics using summary data.

= More dynamic channel assignment/reassignment behavior and sometimes more challenging to spot Bin 1 signature
from summary data.

» There is a need for more fine-grained identification of signal types that’s not practical with manual
analysis.

= Analysis Process

1. Develop per-sensor ML models for signal classification using features derived from PFP and APD data
products.

2. Ingest new sensor data and classify signal types for every measurement across all channels.

3. Perform post-processing of labeled data to identify likely activations and compare sensor observations.

MITRE
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ML Model V3 Overview

PFP
- Feature
Extraction

Data Merge
PFP + APD

[ - T
O O O
Train (80%) Random Forest (RF)
Model Training

- Linear to Log
conversion

- Overload Flag n Preprocess:
Weighted: 10,-15 Polynomial Fitting (2
degrees)

» RF Tunning:
Estimators — 500
Reserved Random State — 42
20% for Criterion — Entropy

Validation Max Depth — 20

MITRE 10
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Labeling Overview
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Provide a label to every PFP measurement
 10ms sweep time

Current labels available for east coast
« Cellular
* High Power (HP) vs Low Power (LP)
* Non-cellular
* Incumbent
* Flat (nothing)
* Other
* Transition
* Incumbent Plus Cellular
« Both cellular and incumbent present

Key aspect for ML labeling — Must identify
distinguishable characteristics.
« For Bin 1, features can be derived that capture
the 1 ms periodic behavior. Other signal types
may have different features.
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ML V3 End-to-End Pipeline Overview

Training (80%)

ML Model Training

Label Correction ML Model Evaluate ML Final Labels [

« ! ML Model -

Validation | ode MLv3-N |

Training and Validation — Verification
Fine-Tunning :

MITRE 12
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ML Model V3 - Label Predictions (Midway: May 2025)

ML classification labels can
enable “batch processing”
of data to identify all cases
of Bin 1 signal.

Can also be used to
visualize evidence of
activation, similar to
summary data.

In San Diego area, there is
evidence of “dynamic”
channel reassignment as a
result of activation.

MITRE
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Using Incumbent Label Groupings as Proxy for Activation

= Step 1: Use the incumbent labels filtered to 70 %
confidence metric.

= Step 2: Group incumbent labels in each channel.
Entries that are not more than 2 hours apart belong to
one incumbent group.

= Step 3: Assume that the activation lasts at least 2
hours more than the last incumbent label timestamp.

= Step 4. Combine multiple incumbent groups with
substantial overlap between them(aggregation across
channels). Each combined group is considered an
activation event.

MITRE
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ML model (Midway V3 23)

l

Incumbent labels filtered to 70
% confidence

1

Create incumbent groups

l

Add 2 hours to last incumbent
label timestamp

l

Aggregate across channels.

l

Combined group = Activation
event

14



Incumbent Activity Groupings (Midway 2025)

year-month |Activation count |Activation mins [Average activation

2025-01 14 8899 636
2025-02 10 4349 435
2025-03 8 3933 492
2025-04 15 4580 305
2025-05 2 920 460
2025-06 0 0 0
2025-07 19 9466 498
2025-08 59 41909 710
2025-09 16 6086 380
2025-10 48 27065 564
2025-11 51 40471 794
2025-12 26 11264 433

MITRE
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Incumbent Group Aggregation

MITRE

ML model (Catalina V3_12)

l

Incumbent groups (single
channel)

1

Aggregation across channels

l

Activation event

/

Overlap between activation
events.
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Recall: Four sensors in
southern California — San
Diego harbor (“Midway”), Pt
Loma, Camp Pendleton,
Catalina Island

More geographic diversity
than Norfolk sensors
provides wider view of
activity in the area

Data from multiple sensors
helps identify events that are
common between sensors
and events that are locally
unique

16



Incumbent Group Aggregation (Pendleton and Midway)

Sept 2025

August 2025 Oct 2025

Time Duration & Channel Overlap (minutes)) Time Duration & Channel Overlap (minutes)) Time Duration & Channel Overlap (minutes))

Midway (27064 min)

Midway (41908 min) Midway (6085 min) Pendleton (48675 min)

Pendleton (7338 min)
Pendleton (73724 min)

MITRE
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MITRE

Initial Insights

© 2026 THE MITRE CORPORATION. ALL RIGHTS RESERVED.

18



Initial Insights

= Sharing behavior largely as expected in Norfolk, VA area

» Nearly all apparent activations were 2+ hours, suggesting pattern of remaining activated for 2
hours after last incumbent sighting

= Of all activations where Bin 1 signature was visible before activation, estimated response times
were well under maximum allowed

= Only 2.7% of activatable resources saw activation-like downtime

» Different CBRS characteristics between San Diego and Norfolk
» Evidence of different channel assignment/reassignment behavior based on region

= More Bin 1 activity visible on west coast, potentially more instances of activation

MITRE
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