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RESEARCH CONTROL SURFACE

Required Research Fields

Each field remains independently reviewable; evidence strength does not imply production authority.

EVIDENCE GRADE B+

Strength of the retained source set and technical basis.

SOURCE AUTHORITY 2 registered authorities

O-RAN Alliance Specifications; O-RAN Software Community Documentation

FRESHNESS WATCH

Reviewed 2026-09-17; dynamic sources require event-driven revalidation.

CONFLICTS VISIBLE / NOT SILENT

Differences between specification, vendor behavior, research claims, and reproduced evidence must remain explicit.

LIMITATIONS EXPLICIT

No certification, procurement approval, legal conclusion, or unbounded production claim is created by this report.

REPRODUCIBILITY REQUIRED

Material claims require exact versions, representative data, failure cases, artifacts, and repeatable acceptance criteria.

ADOPTION POSTURE MONITOR AND TELECOM PILOT

Pilot Al-assisted RAN optimization only in operator-grade test environments with deterministic policy bounds, rollback, timing
validation, and O-RAN interface conformance.

REVIEW TRIGGER 2027-01-15

Scheduled at 120 days; earlier on material source, vulnerability, implementation, or contradictory-evidence change.
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Authority Register and Freshness Delta

Primary-source lineage is preserved; current-source changes are separated from unperformed implementation claims.

AUTHORITY 01 O-RAN Alliance Specifications

https://www.o-ran.org/specifications

AUTHORITY 02 O-RAN Software Community Documentation

https://docs.o-ran-sc.org/

2026-09-17 FRESHNESS DELTA

Primary-source register retained and freshness controls advanced to the current review date. No new product
or laboratory performance claim is introduced without reproduced evidence.

Freshness policy: scheduled review + immediate review on source supersession, material release, vulnerability, retraction, or contradicto
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LIMITATIONS / CONFLICTS / REPRODUCIBILITY

Evidence Must Survive Contact With Reality

SOURCE CLAIM TEST EVIDENCE DECISION

authority bounded representative retained conditional

Source authority is not implementation evidence. Product behavior, scale, security, interoperability, and operator fit
°® remain environment-specific.

Conflicting evidence is recorded rather than averaged away. Specification behavior, vendor implementation,
P preprint results, and production observations are separate evidence classes.

Quantitative claims are informative until reproduced under documented hardware, software, data, topology, load,
°® and failure conditions.

Adoption posture is reversible. A stronger source set can coexist with a pilot-only or research-only recommendation
when maturity, safety, economics, or operability remain unresolved.
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Decision Gate and Validation Plan

ADOPTION POSTURE

MONITOR AND TELECOM PILOT

Pilot Al-assisted RAN optimization only in operator-grade test environments with deterministic policy bounds,
rollback, timing validation, and O-RAN interface conformance.

1/ SOURCE

2 / PROTOTYPE

3 / FAILURE

4 /| BASELINE

5/ ACCEPT

Pin exact versions, publication state, retrieved artifacts, and source hashes.

Demonstrate the core mechanism with representative data and instrumented execution.

Exercise malformed input, dependency loss, stale state, overload, recovery, rollback, and misuse.

Compare against an incumbent, classical, or simpler architecture using the same workload.

Record acceptance criteria, residual limitations, owner, expiration, and revalidation triggers.

Next scheduled review: 2027-01-15 (120-day cadence). Review sooner after material source revision, breaking
implementation release, critical vulnerability, retraction, benchmark contradiction, changed workload, or changed
legal/safety boundary.
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8. Complete Source Research Note

SOURCE-LINEAGE NOTICE

The following material preserves the complete original source note, excluding only the conversational wrapper
and outer Markdown fence. Legacy status labels and absolute language are retained for traceability and do not
override the candidate status, limitations, or adoption decision in this edition.

Document ID: RES-027 Version: 1.0.0 (Definitive Registry Edition) Status: Published Research Note Classification: Public
Organization: Mythos Systems (MYTHQOS Al) Owner: Aaron Stovall Effective Date: 2026-07-16 Applies To: Telecom
architects, 5G/6G service providers, private 5G network engineers, and Al researchers designing O-RAN architectures,
VRAN orchestration, and Al-driven RF optimization Companion Standards: MYTHOS-TEL-0001 (5G/6G Core, Open RAN &
Slicing), MYTHOS-EMT-0003 (Neuromorphic & NPU), MYTHOS-AI-0014 (Inference Serving), MYTHOS-PLT-0006 (Digital
Marketplace & Extension Architecture)

The architecture of mobile telecommunications has failed. For decades, service providers have been held hostage by
monolithic, proprietary Radio Access Network (RAN) vendors (e.g., Ericsson, Nokia, Huawei). The baseband processing—the
brain of the cell tower—is a closed black box. RF optimization relies on static, rules-based algorithms that cannot adapt to
dynamic environments, resulting in chronic interference, wasted spectrum, and massive operational expenditure.

The O-RAN (Open Radio Access Network) architecture shatters this proprietary monopoly. It disaggregates the RAN into
software-defined Virtualized RAN (VRAN) units—Radio Units (RU), Distributed Units (DU), and Centralized Units
(CU)—connected by open fronthaul interfaces.

This research note defines the architectural dynamics of Al-Driven vRAN. It dissects the mechanics of the RAN Intelligent
Controller (RIC), the deployment of xApps and rApps for real-time Al/ML optimization, and the transition from static
codebooks to dynamic, Al-driven beamforming and interference mitigation. Understanding these dynamics is a prerequisite
for building the sovereign, intelligent telecom fabrics mandated by the Mythos Telecom Standards.

To understand Al-driven RAN, we must move from purpose-built silicon to software-defined components connected by
open interfaces.

1.1 The Disaggregated RAN (RU, DU, CU)
Traditional base stations combine radio, MAC, and network processing into one proprietary box. O-RAN splits this:

®  Radio Unit (RU): The physical antenna and RF transceiver. Converts digital signals to radio waves.

*  Distributed Unit (DU): Handles the real-time, latency-critical Layer 1 (Physical) and Layer 2 (MAC/RLC) processing.
Usually deployed at the cell tower edge.

* Centralized Unit (CU): Handles the non-real-time Layer 3 (RRC) processing and connectivity to the 5G Core. Usually
deployed in a regional datacenter.

1.2 The Open Fronthaul (7.2x)

The interface between the RU and the DU. Historically, this was a proprietary fiber connection. O-RAN defines an open
standard (eCPRI over UDP/IP), allowing an RU from Vendor A to communicate with a DU from Vendor B.

®* The Constraint: This interface requires sub-100 microsecond latency and nanosecond timing synchronization. Any jitter
causes radio desynchronization and dropped calls.
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1.3 The RAN Intelligent Controller (RIC)

The brain of the Al-driven RAN. The RIC is a cloud-native platform deployed in the CU or 5G Core. It hosts third-party
applications (xApps/rApps) that ingest telemetry from the RAN and use Al/ML to optimize the network in real-time.

®*  Near-RT RIC: Sub-10ms to 1s latency. Handles real-time radio resource management, interference mitigation, and
beamforming.

Non-RT RIC: > 1s latency. Handles service and policy management, guiding the Near-RT RIC with high-level objectives.

While vVRAN breaks the vendor monopoly, it introduces severe physical and computational constraints that proprietary
hardware abstracted away.

2.1 The L1 Compute Tax (VRAN Processing)

The Layer 1 (Physical Layer) of 5G—handling OFDM modulation, channel coding (LDPC/Polar), and Fast Fourier Transforms
(FFT)—is incredibly compute-intensive.

®*  The Flaw: Proprietary baseband units use custom ASICs to do this efficiently. Running L1 on general-purpose x86 CPUs
in a VRAN DU exhausts the CPU cores and struggles to hit 100MHz bandwidths.

®  The Mitigation: VRAN DUs MUST utilize hardware accelerators. Modern architectures offload L1 processing to FPGAs,
eFPGAs, or dedicated VRAN ASICs (e.g., Intel vVRAN Boost, Qualcomm RAN accelerators).

2.2 The Fronthaul Bandwidth and Latency Wall

Splitting the RU and DU requires massive bandwidth. A standard 4T4R 100MHz 5G cell requires ~10 to 25 Gbps of
fronthaul bandwidth per cell site.

The Constraint: Fiber is mandatory. Microwave or copper cannot support O-RAN fronthaul. Furthermore, the DU
cannot be geographically far from the RU; the round-trip latency must remain under 100 microseconds to prevent
timing violations.

2.3 The xApp Supply Chain Threat

The Near-RT RIC is an open platform. Third-party vendors write xApps (e.g., an Al interference mitigator) and deploy them
to the RIC.

®*  The Flaw: A malicious xApp could intentionally drop calls for specific users, act as a wiretap, or crash the cell tower.

Treating xApps as "trusted" code is a critical failure.

The true power of O-RAN is realized when the RIC utilizes Al/ML to replace static, rules-based RF engineering.

3.1 Dynamic Interference Mitigation
Traditional networks statically allocate frequency bands to cells to avoid overlap. This wastes spectrum when cells are idle.

®*  The Mechanic: An Al xApp in the Near-RT RIC ingests real-time User Equipment (UE) signal-to-interference-plus-noise
ratio (SINR) reports. The Al predicts interference patterns and dynamically reallocates resource blocks (PRBs) and
transmission power in < 10ms, maximizing throughput without wasting spectrum.

3.2 Massive MIMO (mMIMO) Beamforming Optimization
5G utilizes Massive MIMO—arrays of 32, 64, or 128 antennas. Traditional systems use fixed "codebooks" of beam patterns.

®*  The Mechanic: Deep Reinforcement Learning (RL) models in the RIC analyze user mobility and multipath reflections. The
Al dynamically computes custom, narrow beam weights for individual users, focusing RF energy precisely where it is
needed, extending cell range and reducing battery drain on UEs.
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3.3 Predictive Handover (Zero-Drop Mobility)

When a user moves between cell towers, the network must hand over the connection. Traditional handovers are reactive;
they wait for the signal to drop before switching, causing dropped calls.

®*  The Mechanic: The Non-RT RIC analyzes historical traffic patterns and UE trajectory. It predicts that a user will enter a
tunnel in 30 seconds and proactively steers the connection to a macro cell, ensuring a zero-drop handover before the
signal is lost.

The fundamental shift of Al-driven vVRAN is the transition from static hardware to cognitive, self-optimizing software.

* Energy Efficiency: The Al RIC learns traffic patterns. At 3 AM, when a cell site has zero traffic, the Al puts the DU and
RU into deep sleep, waking them up milliseconds before the first morning packet arrives. This cuts cell site power
consumption by 40%.

®  Private 5G Sovereignty: Enterprises can deploy Private 5G networks using off-the-shelf white-box RUs and open-source
DUs. The Al RIC optimizes the network specifically for AGVs (Automated Guided Vehicles) and robots, completely
decoupled from public carrier infrastructure.

®  Spectrum Sharing (CBRS): Al models dynamically negotiate shared spectrum (e.g., CBRS in the US), allowing military and
commercial users to share the same frequency bands without interference, mathematically guaranteed by the RIC.

To deploy Al-driven vVRAN in production, the Mythos Architecture enforces strict hardware isolation, supply chain
governance, and NPU offloading.

5.1 xApp Sandboxing (Zero-Trust RIC)
The RIC MUST NOT execute xApps as native processes.

®*  The Mitigation: The Mythos standard mandates that all xApps and rApps MUST be compiled to WebAssembly (WASM)
(MYTHOS -EMT - 0001). The RIC executes xApps in a WASM sandbox with deny-by-default capabilities. An xApp can read
telemetry, but if it attempts to execute a malicious network command (e.g., DROP ALL CALLS), the RIC blocks the
action.

5.2 NPU/FPGA Acceleration for RIC Inference

Running Al inference models (for beamforming or interference) on the x86 CPU of the RIC adds latency.

®  The Mitigation: The RIC MUST utilize heterogeneous compute. The Al models (TensorFlow/PyTorch) MUST be
compiled to execute on local NPUs or FPGAs (MYTHOS - EMT - 0003), ensuring the < 10ms inference loop is
mathematically bounded.

5.3 Continuous A/B Testing via Digital Twins
Deploying a new xApp to a live 5G network is risky; a bug can take down a city's connectivity.

*  The Mitigation: The xApp deployment pipeline MUST utilize a Containerlab/Batfish digital twin (MYTHOS-NET-0003).
The CI/CD pipeline simulates RF traffic, injects interference, and verifies the xApp optimizes the network without
crashing before it is deployed to production RICs.

The era of proprietary, static, rules-based telecom hardware is over. O-RAN and vRAN disaggregate the cell tower into
software, and Al transforms that software into a cognitive, self-healing fabric. By deploying Al-driven xApps in zero-trust
WASM sandboxes and accelerating L1 processing on dedicated silicon, we break the vendor monopoly and unlock the
ultimate goal of telecom: a network that adapts to reality in real-time, ensuring absolute connectivity for sovereign and
enterprise infrastructures.

A proprietary baseband is a monopoly; a vRAN is a commodity.

A static codebook is a guess; an AI beamformer is a laser.
A reactive handover drops calls; a predictive handover is seamless.
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The RAN is no longer a radio; it is a cognitive application.

> Spectrum may be physical.
> Cognitive optimization must be absolute.

End of Research Note RES-027
© 2026 Mythos Systems. This research is published for public reference. Attribution required.
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9. Source Register

O-RAN Alliance Specifications Primary industry specifications Validated: 2026-07-22
https://www.o-ran.org/specifications Living - access and version Review on material revision,
dependent withdrawal, supersession, or scheduled
Published: Living report review.
O-RAN Software Community Documentation Primary open implementation Validated: 2026-07-22
https://docs.o-ran-sc.org/ documentation Review on material revision,
Living withdrawal, supersession, or scheduled
Published: Living report review.

10. Lineage, Review, and Publication Record

Original source file RES-027_Al_Driven_RAN_vRAN_Orchestration.md
Original source words 1502
Upgrade type Enterprise research report; source and freshness validation; limitations; adoption decision;

reproducibility plan

Generated on 2026-07-22

Current status Candidate Research Report

Publication authority Formal Mythos approval not yet recorded

Next review 120 days or event-driven trigger, whichever occurs first
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