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LETTER OF PRESENTATION
Date: November 27, 2025

To: U.S. Commodity Futures Trading Commission Three Lafayette Centre 1155 21st Street, NW 
Washington, DC 20581 Attention: Division of Clearing and Risk

And: U.S. Securities and Exchange Commission 100 F Street, NE Washington, DC 20549 
Attention: Division of Trading and Markets

RE: Submission of Technical Blueprint: Integrated Framework for 24/7 Derivatives Trading 
and Tokenized Collateral Management

To the Honorable Commissioners and Staff,

I respectfully submit the enclosed technical framework for your review. This proposal outlines a 
comprehensive operational model designed to resolve the systemic risks created by the 
misalignment between continuous global trading activity (24/7) and the limited operating hours of 
traditional banking settlement rails.

Developed in alignment with the CFTC’s "Tokenized Collateral Initiative" and the prudential 
standards of the GENIUS Act of 2025, this blueprint demonstrates how tokenized assets can serve 
as programmable tools to mitigate settlement risk.

This submission focuses on three critical objectives:

1. Eliminating the "Weekend Gap": I present a protocol for using tokenized U.S. Treasury 
bills and compliant stablecoins to enable atomic margin settlement outside banking hours, 
ensuring system resilience during market stress.

2. Prudential Standards: The framework establishes rigorous eligibility and haircut criteria 
for digital collateral , strictly distinguishing high-quality liquid assets from speculative 
instruments.

3. Phased Implementation: I propose a "sandbox" pilot program limited to institutional 
participants to validate operational stability before broader adoption.

I believe this proposal offers a practical roadmap for modernizing U.S. market infrastructure, 
ensuring that technological innovation enhances rather than compromises investor protection.

I remain at your disposal to provide further clarification regarding the technical specifications 
detailed in this document.

Respectfully submitted,

Daniel Bruno Corvelo Costa

2



Table of Contents
Technical Submission on Tokenized Collateral, Stablecoins, and 24/7 Trading and Clearing 
Infrastructure for Regulated Derivatives Markets

Executive Summary

1. Regulatory Context and Problem Statement

1.1 Current Derivatives Market Structure

1.2 Regulatory Gap and Market Need

1.3 Policy Objectives

2. Design Principles

2.1 Investor and Customer Protection

2.2 Market Integrity and Price Discovery

2.3 Operational Resilience and Continuity

2.4 Risk Management and Financial Stability

2.5 Technological Neutrality and Interoperability

2.6 Regulatory Clarity and Supervisory Effectiveness

3. Integrated Architecture

3.1 Layered Infrastructure Model

  3.1.1 Execution Layer (DCM/SEF)

  3.1.2 Clearing Layer (DCO)

  3.1.3 FCM Layer

  3.1.4 Tokenized Collateral Layer

  3.1.5 Interoperability Layer

  3.1.6 Identity and Consent Layer

  3.1.7 Supervisory Reporting Layer

3.2 Cross-Jurisdictional Coordination

4. Tokenized Collateral and Stablecoins: Detailed Requirements

4.1 Eligibility Framework

  4.1.1 Eligible Asset Categories

  4.1.2 Issuer Requirements

3



  4.1.3 Prudential Criteria for Stablecoins

4.2 Custody and Segregation

  4.2.1 Custody Models

  4.2.2 Key Management and Control

  4.2.3 Insolvency Remoteness and Bankruptcy Treatment

4.3 Valuation and Haircut Framework

  4.3.1 Pricing Sources and Oracle Governance

  4.3.2 Haircut Methodology

  4.3.3 Concentration Limits

4.4 Settlement and Finality

  4.4.1 Finality Determination

  4.4.2 Delivery Versus Payment Mechanisms

  4.4.3 Substitution and Recall

4.5 Integration with Margin Requirements

  4.5.1 Initial Margin Calculation

  4.5.2 Variation Margin Collection

  4.5.3 Margin Call Timing and Procedures

5. 24/7 Trading and Clearing: Detailed Requirements

5.1 Operational Resilience

  5.1.1 High Availability Architecture

  5.1.2 Maintenance and Change Management

  5.1.3 Disaster Recovery

5.2 Market Integrity and Surveillance

  5.2.1 Continuous Surveillance Systems

  5.2.2 Manipulation Deterrence

  5.2.3 Price Integrity Mechanisms

5.3 Risk Management and Margining

  5.3.1 Dynamic Margining Models

  5.3.2 Auto-Liquidation and Deleveraging

  5.3.3 Circuit Breakers

4



5.4 Default Management

  5.4.1 Default Management Procedures Outside Banking Hours

  5.4.2 Staffing and Expertise

  5.4.3 Regulatory Coordination

5.5 Collateral Operations During Non-Banking Hours

  5.5.1 Margin Call and Collection Procedures

  5.5.2 Tri-Party and Custodian Operations

5.6 Coordination Between DCM, DCO, and FCM

  5.6.1 Risk Check Integration

  5.6.2 State Synchronization

  5.6.3 Communication Protocols

6. Supervisory Oversight and Programmable Compliance

6.1 Near-Real-Time Regulatory Reporting

  6.1.1 Enhanced Reporting Frameworks

  6.1.2 Swap Data Repositories and Trade Repositories

6.2 Programmable Compliance Mechanisms

  6.2.1 Automated Rule Enforcement

  6.2.2 Auditability and Transparency

  6.2.3 Governance of Programmable Compliance

6.3 Surveillance Data and Analytics

  6.3.1 Regulatory Access to Surveillance Tools

  6.3.2 Confidential Reporting and Whistleblower Protections

7. Phased Implementation Roadmap

7.1 Phase 0: Design and Preparation (Months 1-6)

  7.1.1 Objective

  7.1.2 Activities

  7.1.3 Deliverables

7.2 Phase 1: Limited Tokenized Collateral Pilot (Months 7-18)

  7.2.1 Objective

  7.2.2 Scope Limitations

5



  7.2.3 Risk Controls

  7.2.4 Monitoring and Reporting

  7.2.5 Duration and Success Criteria

7.3 Phase 2: Expanded Tokenized Collateral and 24/6 Operations (Months 19-36)

  7.3.1 Objective

  7.3.2 Scope Expansions

  7.3.3 24/6 Trading Introduction

  7.3.4 Risk Parameter Refinements

  7.3.5 Success Criteria

7.4 Phase 3: Full 24/7 Operations and Cross-Chain Interoperability (Months 37-48)

  7.4.1 Objective

  7.4.2 Continuous Operations

  7.4.3 Cross-Chain Interoperability

  7.4.4 Advanced Programmable Compliance

  7.4.5 Success Criteria

7.5 Performance Metrics and Key Performance Indicators

  7.5.1 Operational Metrics

  7.5.2 Risk Metrics

  7.5.3 Market Quality Metrics

  7.5.4 Regulatory Metrics

8. Recommendations for Next Steps

8.1 Regulatory Actions

  8.1.1 Joint Rulemaking Initiative

  8.1.2 Integration with GENIUS Act Implementation

  8.1.3 Pilot Program Approval Process

  8.1.4 Interagency Coordination Framework

  8.1.5 International Coordination

8.2 Industry Preparedness

  8.2.1 Infrastructure Investment

  8.2.2 Legal and Operational Documentation

6



  8.2.3 Staff Training and Development

  8.2.4 Industry Standards Development

8.3 Research and Analysis

  8.3.1 Academic and Empirical Research

  8.3.2 Technological Pilots and Proofs-of-Concept

  8.3.3 Scenario Analysis and Stress Testing

8.4 Public Engagement

  8.4.1 Public Comment and Stakeholder Input

  8.4.2 Transparency and Communication

  8.4.3 Education and Outreach

Appendices

Appendix A: Technical Control Summary Tables

• Table A1: Tokenized Collateral Custody Models 
• Table A2: Haircut Framework by Asset Type 
• Table A3: 24/7 Operations Risk Controls 

Appendix B: Settlement Finality SLAs

• Table B1: Settlement Finality Service Level Agreements by Asset Type 

Appendix C: Margin Call Procedures - 24/7 Timeline Example

• Scenario: Weekend Margin Call (Detailed Walk-Through) 

Appendix D: Oracle Governance Framework

• D.1 Oracle Provider Qualification Criteria 
• D.2 Multi-Oracle Aggregation 
• D.3 Fallback and Contingency 

Appendix E: Post-Quantum Cryptography Considerations

• E.1 Rationale for Post-Quantum Readiness 
• E.2 NIST Post-Quantum Standards 
• E.3 Implementation in Tokenized Collateral Infrastructure 
• E.4 Transition and Governance 

Appendix F: AI-Assisted Surveillance and Compliance

• F.1 Role of Artificial Intelligence in Market Surveillance 
• F.2 Applications in 24/7 Derivatives Markets 
• F.3 Explainability and Human Oversight 

7



• F.4 Privacy and Data Protection 

Appendix G: Tokenized Collateral Reversibility Mechanisms

• G.1 Rationale for Limited Reversibility 
• G.2 Conditions for Reversibility 
• G.3 Reversibility Procedures 
• G.4 Audit Trail and Transparency 
• G.5 Limitations and Safeguards 

Appendix H: Practical Implementation Scenario – Tokenized Collateral and 24/7
Derivatives Trading

Conclusion

References and Fundamental Standards
End of Table of Contents

8



Glossary of Key Terms 

Active-Active Architecture A high-availability system configuration where multiple 
geographically distributed data centers simultaneously handle production traffic, allowing for 
automatic rerouting without service interruption in the event of a failure.

Atomic Settlement A settlement mechanism where the transfer of tokenized collateral occurs 
simultaneously with the corresponding payment or asset exchange, often utilizing hash time-locked 
contracts to eliminate principal risk.

Circuit Breaker An automated trading halt triggered when prices move by specified percentages 
within defined timeframes or when order book liquidity falls below safety thresholds, designed to 
prevent disorderly markets.

DCO (Derivatives Clearing Organization) A regulatory entity that performs novation, calculates 
margin requirements, manages clearing member defaults, and maintains financial resources to 
guarantee contract performance.

Default Management Committee A body within a DCO comprising members and risk experts 
available 24/7 to manage the liquidation and auction of a defaulting member's positions.

Delivery Versus Payment (DVP) A settlement procedure ensuring that the delivery of securities or 
collateral occurs only if the corresponding payment is made, achievable in tokenized markets via 
atomic swaps.

FCM (Futures Commission Merchant) An entity that solicits or accepts orders for futures or 
swaps and accepts money or other assets (including tokenized collateral) from customers to support 
such orders.

Finality (Settlement Finality) The specific point in time when a transfer of assets becomes 
irrevocable and legally binding. In blockchain contexts, this is defined by a specific number of 
confirmations or consensus thresholds.

GENIUS Act Compliant Stablecoin A payment stablecoin issued by a permitted issuer that 
maintains 100% reserves in high-quality liquid assets (cash, T-Bills) and is subject to federal 
banking or OCC oversight.

Hardware Security Module (HSM) A physical computing device, certified to FIPS 140-2 Level 3 
or higher, used to safeguard and manage digital keys for strong authentication and crypto-
processing.

Haircut A percentage deduction applied to the market value of collateral to account for potential 
value decline between the time of posting and liquidation. Tokenized assets may incur additional 
operational risk premiums.

Multi-Signature (Multi-Sig) A security configuration requiring digital signatures from at least two 
separate private keys (often held by different entities or systems) to authorize a transaction.
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Oracle A third-party service that feeds external information (such as price data) to a blockchain. 
The framework requires multiple independent oracles to determine collateral valuation.

Post-Quantum Cryptography (PQC) Cryptographic algorithms, such as CRYSTALS-Kyber or 
Dilithium, designed to be secure against an attack by a quantum computer.

Programmable Compliance The use of smart contracts or automated code to enforce regulatory 
requirements, such as position limits or margin calls, without manual intervention.

Recovery Point Objective (RPO) The maximum acceptable amount of data loss measured in time.
For this framework, the RPO for transaction data is under 1 minute.

Recovery Time Objective (RTO) The targeted duration of time and a service level within which a 
business process must be restored after a disaster. Critical systems in this framework target an RTO 
of under 15 minutes.

Supervisory Node A dedicated network node or data feed that provides regulators with real-time, 
read-only access to market data, positions, and risk metrics.

Tokenized Collateral Digital representations of eligible assets (e.g., U.S. Treasury bills, 
commercial bank deposits) that evidence ownership and can be transferred via distributed ledger 
technology for margin purposes.

Tri-Party Arrangement A custody model where a neutral third party holds collateral and facilitates
margin movements between the pledgor and the secured party (DCO), streamlining operations.
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Technical Submission on Tokenized Collateral,
Stablecoins, and 24/7 Trading and Clearing 
Infrastructure for Regulated Derivatives 
Markets
Submitted to:
U.S. Securities and Exchange Commission
U.S. Commodity Futures Trading Commission

Date: November 27, 2025

Executive Summary
This technical submission proposes an integrated regulatory framework to enable the use of 
tokenized collateral and payment stablecoins as margin in regulated derivatives markets, alongside 
infrastructure to support continuous trading and clearing on a 24/7 basis. The proposal addresses 
both commodity derivatives under CFTC jurisdiction and security-based swaps under SEC 
oversight, with clear distinctions where regulatory requirements diverge.

The framework emphasizes investor protection, market integrity, operational resilience, and 
technological neutrality. It establishes minimum prudential requirements for collateral eligibility, 
custody and segregation arrangements, valuation methodologies, haircut frameworks, and 
settlement finality standards. The proposal incorporates risk-based controls for continuous market 
operations, including market surveillance, margin practices outside traditional banking hours, 
default management procedures, and circuit breaker mechanisms.

Tokenized collateral and compliant payment stablecoins enable more efficient margin management 
by reducing conversion delays, enhancing capital mobility, and supporting settlement during non-
banking hours. When combined with robust risk controls and programmable compliance 
mechanisms, these innovations can reduce systemic risk, improve auditability, and maintain 
investor confidence while accommodating global market dynamics.

The submission recommends a phased pilot program with clearly defined performance metrics, 
starting with limited scope and controlled expansion, to validate operational readiness and risk 
mitigation effectiveness before broader implementation.

1. Regulatory Context and Problem Statement

1.1 Current Derivatives Market Structure

The U.S. derivatives market operates under a bifurcated regulatory framework. The CFTC regulates
commodity derivatives, futures, and swaps through designated contract markets (DCMs), swap 
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execution facilities (SEFs), derivatives clearing organizations (DCOs), and futures commission 
merchants (FCMs). The SEC regulates security-based swaps through security-based swap dealers 
(SBSDs) and major security-based swap participants (MSBSPs), with margin and segregation 
requirements established under Rules 18a-3 and 18a-4.

Both regulatory regimes impose strict requirements on collateral eligibility, segregation, and 
investment of customer funds. CFTC Regulation 1.25, recently amended in December 2024, 
governs permissible investments of customer funds by FCMs and DCOs, specifying concentration 
limits and requiring principal preservation and liquidity. SEC rules similarly require that margin 
collateral have a "ready market" and consist of specified instruments including cash, securities, 
money market instruments, major foreign currencies, or gold, subject to standardized haircuts.

Current market infrastructure generally operates within traditional banking hours, creating 
operational constraints when global events occur outside these windows. Settlement cycles, margin 
calls, and collateral movements typically align with the availability of traditional financial 
intermediaries, particularly depository institutions and custodians.

1.2 Regulatory Gap and Market Need

The emergence of digital asset markets, tokenization technologies, and global trading activity has 
exposed limitations in existing derivatives infrastructure. Three specific gaps warrant regulatory 
attention:

First, eligible collateral categories have not expanded to incorporate tokenized representations of 
traditional assets or prudentially regulated payment stablecoins, despite their potential to enhance 
liquidity management and reduce operational friction. The CFTC's Global Markets Advisory 
Committee (GMAC) issued recommendations in November 2024 calling for expansion of non-cash 
collateral through distributed ledger technology, and Acting Chairman Pham launched the 
Tokenized Collateral and Stablecoins Initiative in September 2025 to address these issues.

Second, the passage of the GENIUS Act in July 2025 established a comprehensive federal 
framework for payment stablecoins, requiring 100% reserve backing with high-quality liquid assets 
and regulatory oversight by federal banking agencies or the OCC. This framework creates an 
opportunity to integrate compliant payment stablecoins into derivatives margin arrangements, 
subject to appropriate risk controls and prudential safeguards consistent with existing collateral 
eligibility standards.

Third, continuous global trading activity and the 24/7 nature of certain underlying markets create 
demand for extended trading hours and associated clearing and risk management capabilities. CFTC
staff issued requests for comment in April 2025 on 24/7 trading and perpetual derivatives, 
recognizing the need to evaluate system resilience, continuous market surveillance, and margin 
practices outside traditional banking hours. Coinbase Derivatives launched 24/7 trading for Bitcoin 
and Ethereum futures in May 2025, demonstrating operational feasibility while highlighting the 
need for comprehensive regulatory guidance.

1.3 Policy Objectives

This submission addresses these gaps through an integrated framework designed to:
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• Expand eligible collateral to include tokenized representations of permitted assets and 
GENIUS Act-compliant payment stablecoins, subject to prudential requirements equivalent 
to or exceeding those applicable to traditional collateral. 

• Establish operational, risk management, and surveillance standards for continuous trading 
and clearing that maintain or enhance investor protection relative to traditional market hours.

• Create programmable compliance and supervisory reporting infrastructure that enables real-
time risk monitoring and auditability while respecting privacy and commercial 
confidentiality. 

• Ensure interoperability across platforms and technological implementations through 
standardized interfaces and reconciliation procedures. 

• Maintain legal certainty regarding ownership, segregation, bankruptcy remoteness, and 
enforceability of collateral arrangements in tokenized form. 

2. Design Principles

2.1 Investor and Customer Protection

All aspects of the framework prioritize protection of investors and derivatives customers. Tokenized
collateral and stablecoins used as margin must provide equivalent or superior protection compared 
to traditional collateral, including clear redemption rights, priority in insolvency, segregation from 
issuer and intermediary assets, and transparent valuation. Retail participants, where permitted, 
receive enhanced disclosures, suitability assessments, and leverage limitations appropriate to their 
sophistication and risk tolerance.

2.2 Market Integrity and Price Discovery

The framework preserves fair and orderly markets through continuous surveillance, robust 
manipulation deterrence, transparent pricing mechanisms, and enforceable rules of conduct. 
Tokenized infrastructure must not create opportunities for market abuse, front-running, or 
information asymmetries. Oracle-based pricing mechanisms require governance to ensure accuracy, 
independence, and resilience against manipulation. Circuit breakers and position limits adapt to 
continuous trading environments while maintaining effectiveness.

2.3 Operational Resilience and Continuity

Continuous operations demand heightened resilience standards. System architecture must support 
high availability without extended maintenance windows, graceful degradation under stress, rapid 
recovery from failures, and coordinated change management across interconnected components. 
Staffing, vendor management, and incident response procedures must accommodate 24/7 operations
without degrading response quality or decision-making effectiveness.

2.4 Risk Management and Financial Stability

The framework employs risk-based controls calibrated to the specific characteristics of tokenized 
collateral and continuous operations. Margining methodologies account for asset volatility, liquidity,
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correlation, and operational risk. Default management procedures function effectively outside 
traditional banking hours through pre-positioned liquidity, pre-negotiated auction protocols, and 
clear legal authority. Concentration limits and stress testing requirements prevent excessive 
dependence on individual issuers, chains, or bridge mechanisms.

2.5 Technological Neutrality and Interoperability

The framework does not mandate specific technological implementations but establishes 
performance standards and functional requirements that can be met through various architectures. 
Distributed ledger technology, traditional database systems, or hybrid approaches may be employed 
provided they satisfy requirements for settlement finality, audit trails, access controls, and 
regulatory reporting. Interoperability standards enable movement of collateral across different 
technological platforms and legal jurisdictions.

2.6 Regulatory Clarity and Supervisory Effectiveness

Clear rules reduce compliance uncertainty and support consistent application across market 
participants. Programmable compliance mechanisms—automated enforcement of position limits, 
margin requirements, trading halts, and other regulatory obligations—enhance supervisory 
effectiveness while reducing manual intervention requirements. Near-real-time supervisory 
reporting provides regulators with enhanced visibility into market conditions, risk concentrations, 
and emerging stresses.

3. Integrated Architecture

3.1 Layered Infrastructure Model

The proposed framework employs a modular, layered architecture that separates concerns and 
enables phased implementation:

3.1.1 Execution Layer (DCM/SEF)

Designated contract markets and swap execution facilities operate order matching engines, maintain
market data feeds, and enforce trading rules. For 24/7 operations, this layer incorporates continuous 
market surveillance systems, automated circuit breakers responsive to volatility and liquidity 
conditions, kill switches for rapid intervention, pre-trade risk checks coordinated with FCM and 
DCO layers, and audit logging of all trades, quotes, and system events.

3.1.2 Clearing Layer (DCO)

Derivatives clearing organizations perform novation, calculate margin requirements, manage 
member default procedures, and maintain financial resources. For tokenized collateral acceptance 
and 24/7 clearing, this layer implements dynamic margining models responsive to intraday and 
weekend price movements, collateral valuation using multiple oracle feeds with governance and 
fallback procedures, automated margin call generation and tracking, pre-funded default 
management resources accessible outside banking hours, stress testing incorporating tokenized 
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collateral volatility and liquidity assumptions, and settlement finality determination for blockchain-
based transfers.

3.1.3 FCM Layer

Futures commission merchants conduct client-level risk management, hold customer funds in 
segregation, and interface with clearing organizations. Enhancements for the proposed framework 
include pre-trade risk checks (PTRR) incorporating real-time collateral valuations, customer 
segregated account management supporting tokenized assets, 24/7 capability to collect and post 
margin, coordination with qualified custodians for tokenized asset movements, and customer 
disclosures specific to tokenized collateral characteristics and risks.

3.1.4 Tokenized Collateral Layer

This layer manages issuance, custody, redemption, and transfer of tokenized representations of 
eligible assets and compliant payment stablecoins. Components include token issuance platforms 
operated by qualified issuers, custody arrangements with qualified custodians or DCO-controlled 
wallets employing multi-signature controls and hardware security modules, segregation 
mechanisms ensuring customer assets remain separate from issuer and intermediary proprietary 
assets, redemption interfaces providing timely conversion to underlying assets, and settlement rails 
enabling atomic or near-atomic delivery versus payment.

3.1.5 Interoperability Layer

Cross-chain communication protocols, bridge mechanisms, and reconciliation systems enable 
movement of tokenized collateral across different platforms. This layer requires standardized 
messaging formats for collateral transfers, reconciliation engines comparing on-chain states with 
off-chain records, bridge risk controls including transaction size limits, circuit breakers for 
anomalous flows, and attestation mechanisms, proof-of-reserves protocols demonstrating backing 
for tokenized assets, and fallback procedures for bridge outages or chain reorganizations.

3.1.6 Identity and Consent Layer

Know-your-customer verification, eligibility determination, suitability assessments, and consent 
management occur in this layer. Implementation includes digital identity verification meeting Bank 
Secrecy Act and USA PATRIOT Act requirements, suitability determination for retail participants 
including risk tolerance assessment and experience verification, investor consent receipts 
documenting acknowledgment of risks and terms, maintained as tamper-evident hash logs, and 
appropriateness checks for complex or high-leverage instruments.

3.1.7 Supervisory Reporting Layer

This layer aggregates data from other layers and provides regulatory authorities with near-real-time 
visibility into market conditions and risk exposures. Components include trade repositories 
receiving transaction data from DCMs, SEFs, DCOs, and FCMs, position reporting systems 
tracking concentrations and large trader positions, margin and collateral reporting showing types, 
concentrations, and haircuts applied, surveillance data feeds enabling regulatory detection of 
potential manipulation or abuse, and audit trails preserving immutable records of key decisions, 
system changes, and risk events.
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3.2 Cross-Jurisdictional Coordination

Given the overlapping responsibilities of the CFTC and SEC, coordination mechanisms are 
essential. The framework contemplates joint rulemaking where appropriate, particularly for margin 
requirements applicable to entities registered with both agencies. Information sharing protocols 
enable each agency to monitor activities within its jurisdiction while understanding 
interconnections. Consistent standards for tokenized collateral eligibility, valuation, and haircuts 
reduce regulatory arbitrage opportunities. Memoranda of understanding establish clear division of 
responsibilities and escalation procedures for cross-jurisdictional issues.

The Financial Stability Oversight Council (FSOC) provides a forum for interagency coordination 
on systemic risk issues arising from tokenized collateral or 24/7 operations. Designation of 
systemically important market utilities may be appropriate for large-scale tokenized collateral 
platforms or clearinghouses operating on a continuous basis.

4. Tokenized Collateral and Stablecoins: Detailed 
Requirements

4.1 Eligibility Framework

4.1.1 Eligible Asset Categories

Tokenized collateral eligible for derivatives margin comprises the following categories, each subject
to specific prudential requirements:

Tokenized Cash: Digital representations of U.S. dollar deposits held at insured depository 
institutions, where the tokenization mechanism creates a direct, legally enforceable claim on the 
underlying deposit. Tokenized deposits may benefit from FDIC insurance to the extent the 
underlying deposit qualifies. Issuers must be insured depository institutions or their qualified 
subsidiaries.

GENIUS Act-Compliant Payment Stablecoins: Payment stablecoins issued by permitted payment 
stablecoin issuers as defined in the GENIUS Act, including subsidiaries of insured depository 
institutions approved by their primary federal banking regulator, federal qualified nonbank payment
stablecoin issuers approved by the OCC, and state qualified payment stablecoin issuers operating 
under substantially similar state regimes certified by the Treasury. Eligible stablecoins must 
maintain 100% reserves in permitted assets (U.S. currency, deposits at insured institutions, Treasury
bills, repos backed by Treasuries, government money market funds, or central bank reserves), 
publish monthly reserve attestations by independent auditors, provide clear redemption procedures 
with timely execution, and comply with Bank Secrecy Act and sanctions requirements.

Tokenized U.S. Treasury Securities: Digital representations of Treasury bills, notes, and bonds, 
where tokens evidence ownership or beneficial interest in the underlying government securities. 
Issuers must be broker-dealers registered with the SEC, qualified custodians under applicable 
regulations, or government-sponsored entities authorized to tokenize Treasuries. Settlement must 
achieve finality consistent with the underlying Treasury market.
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Tokenized Money Market Fund Shares: Tokens representing shares in government money market 
funds meeting criteria established in CFTC Regulation 1.25 and SEC Rule 2a-7. Fund advisers or 
their designated agents may issue tokenized shares, subject to SEC approval. Redemption 
mechanisms must preserve same-day or next-day liquidity characteristics of the underlying fund 
shares.

Tokenized Investment-Grade Corporate Debt and Equities (Limited Scope): For institutional 
participants meeting ECP thresholds, tokenized representations of investment-grade corporate 
bonds and listed equities may be eligible, subject to heightened haircuts and concentration limits. 
These instruments require demonstrated on-chain liquidity, transparent pricing from multiple 
sources, and legal opinions confirming perfected security interests.

4.1.2 Issuer Requirements

Entities issuing tokenized collateral must satisfy baseline requirements:

• Regulatory oversight by a federal or state banking regulator, the SEC, or the CFTC. 
• Capital adequacy appropriate to the nature and scale of tokenization activities. 
• Operational capacity to manage token issuance, redemption, and lifecycle events. 
• Cybersecurity controls meeting standards established by federal banking agencies or, for 

SEC registrants, Regulation S-P and Regulation SCI where applicable. 
• Business continuity and disaster recovery plans ensuring continuous operations. 
• Compliance with applicable anti-money laundering, sanctions, and counter-terrorism 

financing requirements. 
• Prohibition on commingling issuer proprietary assets with customer assets backing tokens. 
• Clear disclosure of tokenization terms, redemption procedures, fees, and risks. 

4.1.3 Prudential Criteria for Stablecoins

Payment stablecoins eligible as derivatives margin must meet enhanced standards beyond baseline 
GENIUS Act compliance:

Redeemability: Stablecoin holders must have unconditional right to redeem at par (1:1 ratio with 
U.S. dollar) within a specified timeframe not exceeding one business day. Redemption procedures 
must function during weekends and holidays to the extent operationally feasible, or issuers must 
provide alternative liquidity mechanisms.

Reserve Quality and Composition: Reserves must consist exclusively of the highest-quality liquid 
assets: at least 95% in cash, insured deposits, Treasury bills with remaining maturity under 90 days, 
or government money market funds; remaining 5% may include repos backed by Treasuries with 
haircuts. Reserves must be held in custody accounts segregated from issuer proprietary funds and 
subject to daily reconciliation.

Attestation and Transparency: Monthly attestation reports by independent registered public 
accounting firms must verify reserve adequacy, composition, and segregation. Reports must be 
publicly available within 30 days of month-end. Issuers with over $10 billion in outstanding 
stablecoins must provide weekly unaudited reserve disclosures.
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Depeg Risk Management: Issuers must establish and disclose depeg management protocols, 
including circuit breakers for large redemption requests, access to emergency liquidity facilities, 
and communication procedures for market participants. Historical depeg incidents and responses 
must be disclosed.

Governance: Issuer governance must include independent directors, risk management committees, 
and compliance functions with direct board access. Conflicts of interest between issuer operations 
and affiliated trading activities must be managed through information barriers and pre-clearance 
procedures.

Concentration and Counterparty Risk: Issuers must limit exposure to any single depository 
institution or money market fund to 20% of reserves. Reserve custodians must be qualified 
custodians under SEC or CFTC regulations.

4.2 Custody and Segregation

4.2.1 Custody Models

Multiple custody models may be employed for tokenized collateral, each subject to specific 
controls:

Qualified Custodian Model: Banks, trust companies, registered broker-dealers, or FCMs acting as 
qualified custodians hold private keys or other control mechanisms for tokenized assets on behalf of
customers. Custodians must maintain insurance, fidelity bonds, or capital adequate to cover 
potential losses from custody operations. CFTC requirements for depository acknowledgment 
letters and SEC requirements for qualified custodian status apply as appropriate.

Tri-Party Arrangement: A neutral third party holds custody of tokenized collateral, facilitating 
margin calls and substitutions between DCO, FCM, and customer without requiring asset 
movement through multiple intermediaries. Tri-party agents must be regulated entities with 
demonstrated operational competence in managing tokenized assets.

DCO-Controlled Wallets: For tokenized assets posted as initial margin to a DCO, the DCO may 
maintain direct control through multi-signature wallets requiring DCO participation for any 
movement. This model provides enhanced protection against FCM default but requires DCO 
expertise in key management and blockchain operations.

FCM Segregation Accounts: FCMs maintain tokenized customer collateral in segregated accounts, 
analogous to traditional customer segregated funds under CFTC Regulations 1.20-1.30 or SEC Rule
15c3-3. Tokenized assets in segregation must be separately identifiable and not subject to FCM 
creditor claims.

4.2.2 Key Management and Control

Private key security is fundamental to tokenized collateral integrity:

Multi-Signature Requirements: All wallets holding customer margin must employ multi-signature 
configurations requiring signatures from at least two separate key holders for transactions above 
specified thresholds. For DCO-controlled wallets, the DCO must be a required signatory.
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Hardware Security Modules: Private keys must be stored in FIPS 140-2 Level 3 or higher certified 
hardware security modules, with keys never existing in unencrypted form outside the HSM.

Quorum and Separation of Duties: Key management procedures must implement quorum 
requirements ensuring no single individual can authorize significant transactions. Separation exists 
between key generation, storage, and transaction authorization functions.

Backup and Recovery: Custodians must maintain geographically distributed key backups employing
Shamir secret sharing or equivalent cryptographic techniques. Recovery procedures must be tested 
periodically and documented.

Access Logging and Monitoring: All key access attempts, successful or failed, must be logged to 
tamper-evident audit trails. Anomalous access patterns trigger alerts and potential automated 
lockouts.

4.2.3 Insolvency Remoteness and Bankruptcy Treatment

Legal structure must ensure customer tokenized collateral remains protected in the event of issuer, 
custodian, or intermediary insolvency:

Special Purpose Vehicle Structure: Tokenized collateral issuers may employ bankruptcy-remote 
SPV structures where customer assets are held by the SPV separate from operating company 
liabilities.

Perfected Security Interests: Legal opinions confirming that margin recipients have perfected 
security interests in tokenized collateral, enforceable in bankruptcy, must be obtained and updated 
as legal or factual circumstances change.

Priority in Stablecoin Issuer Insolvency: Under the GENIUS Act, stablecoin holders have priority 
over all other creditor claims in issuer bankruptcy. This priority extends to stablecoin holders who 
have pledged stablecoins as margin, ensuring their redemption claims take precedence.

FCM Bankruptcy Protections: Tokenized assets in FCM customer segregated accounts receive 
protection equivalent to traditional customer funds under Part 190 of CFTC regulations. The trustee 
in FCM bankruptcy must return customer tokenized collateral or its cash equivalent on a pro rata 
basis.

DCO Default Waterfalls: Tokenized collateral posted to DCOs is incorporated into existing default 
waterfall structures, with customer initial margin protected and applied only to the defaulting 
member's obligations before accessing mutualized default funds.

4.3 Valuation and Haircut Framework

4.3.1 Pricing Sources and Oracle Governance

Accurate valuation of tokenized collateral is essential for margin calculation and risk management:

Multiple Oracle Requirement: Valuation must derive from at least three independent oracle feeds, 
with the median or other outlier-resistant aggregation method employed. For payment stablecoins, 
oracles should reference both on-chain market prices and official redemption rates.
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Oracle Governance Standards: Oracle providers must be independent from issuers and major users 
of the tokenized asset, employ cryptographic attestation of data sources and timestamps, implement 
controls preventing manipulation or front-running, publish methodologies and data sources, and 
maintain operational resilience including failover mechanisms.

Fallback Valuation Procedures: In the event of oracle failures, disruptions, or significant divergence
among oracle feeds, manual valuation procedures take effect. DCOs and FCMs must maintain 
documented fallback protocols, including designated personnel with authority to determine values, 
criteria for invoking fallback procedures, and communication plans for notifying market 
participants and regulators.

Stablecoin Depeg Protocols: If a payment stablecoin trades more than 2% below par on major 
exchanges, enhanced scrutiny applies, including increased haircuts, more frequent revaluation, and 
potential temporary ineligibility pending review. Depegs exceeding 5% trigger automatic 
ineligibility until the issuer demonstrates restoration of par value and underlying reserve adequacy.

4.3.2 Haircut Methodology

Haircuts compensate for potential value decline between collateral posting and liquidation:

Base Haircuts by Asset Type:

• Tokenized deposits at insured institutions: 0-2%, reflecting minimal credit risk but potential 
operational delays 

• GENIUS Act-compliant payment stablecoins: 2-5%, accounting for depeg risk, redemption 
timing, and operational considerations 

• Tokenized Treasury bills: 2-4%, consistent with traditional Treasury collateral haircuts plus 
operational risk premium 

• Tokenized money market fund shares: 5-8%, reflecting underlying fund NAV volatility and 
redemption mechanics 

• Tokenized investment-grade corporate bonds: 10-25%, depending on credit rating, maturity, 
and liquidity 

• Tokenized equities: 15-30%, reflecting equity volatility and market liquidity 

Volatility Adjustments: Haircuts increase based on observed price volatility over trailing periods 
(e.g., 30-day, 90-day). Historical stress period volatility informs minimum haircut floors.

Liquidity Adjustments: Assets with lower on-chain trading volumes or wider bid-ask spreads incur 
higher haircuts. Liquidity metrics include daily trading volume relative to outstanding supply, time-
weighted average spread, and depth at various price levels.

Concentration Adjustments: When a single type of tokenized collateral represents a large percentage
of a member's margin, incremental haircuts apply to reflect liquidation challenges. For example, 
haircuts may increase by 5 percentage points when a collateral type exceeds 40% of member 
margin.

Issuer Credit Risk: For assets where issuer default could impair value (e.g., tokenized corporate 
bonds, non-deposit stablecoins), credit spreads or ratings inform haircut levels.
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Operational Risk Premiums: Tokenized collateral incurs operational risk premiums of 1-3% 
reflecting technological dependencies, smart contract vulnerabilities, key management risks, and 
settlement uncertainties.

Procyclicality Mitigation: Haircut methodologies incorporate through-the-cycle adjustments, 
avoiding excessive tightening during benign markets or panic-driven expansion during stress. 
Minimum haircut floors remain in effect regardless of recent market calm.

4.3.3 Concentration Limits

Concentration limits prevent excessive dependence on individual issuers, chains, or bridge 
mechanisms:

Issuer Concentration: Tokenized collateral from a single issuer may not exceed 25% of a clearing 
member's total margin, and 10% of DCO total initial margin across all members. For payment 
stablecoins, issuer concentration is determined by the stablecoin issuer, not the underlying reserve 
asset issuers.

Blockchain Concentration: Collateral dependent on a single blockchain may not exceed 30% of 
member margin, encouraging diversification across Layer 1 platforms and reducing single-point-of-
failure risk.

Bridge Concentration: When tokenized collateral requires cross-chain bridges for margin use, 
exposure via a single bridge protocol may not exceed 20% of member margin.

Asset Type Concentration: Within tokenized collateral, no single asset type may exceed 50% of 
member margin, promoting diversification across tokenized cash, stablecoins, Treasuries, and other 
eligible categories.

4.4 Settlement and Finality

4.4.1 Finality Determination

Settlement finality—the point at which a transfer becomes irrevocable—is critical for margin 
operations:

Blockchain Finality Standards: For proof-of-work blockchains, finality may require a specified 
number of confirmations (e.g., 6 confirmations for Bitcoin). For proof-of-stake or Byzantine fault 
tolerant consensus mechanisms, finality may be achieved within seconds. DCOs must establish and 
disclose finality standards for each supported blockchain.

Finality Service Level Agreements: Tokenized collateral issuers and custodians must commit to 
finality SLAs, such as 95% of margin transfers achieving finality within 15 minutes. Failures to 
meet SLAs trigger operational reviews and potential remediation requirements.

Reorg Handling: In the event of blockchain reorganization invalidating previously confirmed 
transfers, affected parties must be notified immediately. The DCO determines whether to reverse 
margin credit or require remediation transfers. Frequent reorg occurrences render the blockchain 
ineligible for margin purposes.
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Outage Protocols: If a blockchain experiences material outage preventing finality determination for
over 2 hours, affected tokenized collateral may be temporarily ineligible. Contingency plans include
accepting alternative collateral forms or invoking emergency margin relief.

4.4.2 Delivery Versus Payment Mechanisms

Atomic or near-atomic delivery versus payment reduces settlement risk:

Atomic Swaps: Where technically feasible, tokenized collateral transfers occur simultaneously with 
cash payment or return of previously held collateral using hash time-locked contracts or similar 
cryptographic protocols.

Escrow Mechanisms: When atomic settlement is infeasible, trusted escrow arrangements hold 
tokenized assets pending confirmation of payment, releasing upon cryptographic proof of payment 
finality.

Netting and Settlement Cycles: For routine margin calls, settlement may occur on a net basis at 
scheduled intervals (e.g., end-of-day, or more frequently for 24/7 operations). However, large 
margin calls or default scenarios may require immediate gross settlement.

4.4.3 Substitution and Recall

Market participants require flexibility to substitute one form of collateral for another without 
increasing risk:

Substitution Requests: Customers may request substitution of tokenized collateral for different 
assets, subject to DCO or FCM approval. Substitutions must maintain or improve the quality and 
quantity of margin coverage after haircuts. Substitution requests during market stress may be denied
or delayed to preserve risk management integrity.

Intraday Substitution: Substitutions occurring intraday must not create periods of under-margining. 
Simultaneous exchange mechanisms or pre-posting of substitute collateral before releasing original 
collateral mitigate this risk.

Recall Rights: In exceptional circumstances (e.g., issuer default concerns, blockchain 
vulnerabilities), DCOs may require substitution of specific collateral types with minimal notice. 
Customers must have access to alternative eligible collateral or face potential position liquidation.

4.5 Integration with Margin Requirements

4.5.1 Initial Margin Calculation

Tokenized collateral integrates into initial margin (IM) frameworks established by DCOs and 
FCMs:

Portfolio Margining: Tokenized collateral may be used to satisfy IM requirements calculated via 
SPAN, VaR, or other approved methodologies. Collateral value after haircuts must meet or exceed 
IM obligations.

Cross-Margining: For participants engaged in both futures and security-based swaps, cross-
margining arrangements incorporating tokenized collateral require coordination between CFTC-
regulated and SEC-regulated entities, ensuring each regulator's requirements are satisfied.
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IM Concentration Adjustments: When tokenized collateral is concentrated in specific asset types, 
additional IM charges may apply to reflect liquidation risk in default scenarios.

4.5.2 Variation Margin Collection

Variation margin (VM) responds to mark-to-market changes in derivatives positions:

Intraday VM Calls: For 24/7 trading, VM calls may occur multiple times per day rather than once 
daily. Tokenized collateral enables faster VM transfer, reducing uncollateralized exposure between 
calls.

Weekend and Holiday VM: Price movements during weekends or holidays can generate substantial 
VM obligations. Tokenized collateral and stablecoins facilitate VM collection when traditional 
banking channels are unavailable.

VM Thresholds and Minimum Transfer Amounts: To avoid excessive operational burden, VM calls 
may be subject to thresholds (e.g., $500,000) and minimum transfer amounts (e.g., $50,000). 
Thresholds may be lower for 24/7 operations to prevent risk accumulation.

4.5.3 Margin Call Timing and Procedures

Procedures accommodate tokenized collateral characteristics and 24/7 operations:

Call Generation: DCOs generate margin calls based on revaluation of positions and collateral. For 
24/7 operations, calls may be generated at scheduled intervals (e.g., every 6 hours) or dynamically 
in response to specified triggers (e.g., 10% position loss).

Response Deadlines: Members typically have 1-2 hours to satisfy margin calls during active 
trading. For weekend or holiday calls, deadlines may extend to 4-6 hours recognizing reduced 
staffing but must still provide timely coverage.

Transfer Execution: Tokenized collateral transfers execute via blockchain transactions, custodian 
APIs, or messaging protocols. Automated systems facilitate rapid response to margin calls.

Failure to Meet Calls: Uncured margin call failures trigger escalating responses: heightened 
monitoring, position reduction requirements, trading restrictions, and ultimately forced liquidation 
or default declaration.

5. 24/7 Trading and Clearing: Detailed Requirements

5.1 Operational Resilience

5.1.1 High Availability Architecture

Continuous operations demand infrastructure capable of near-constant uptime:

Active-Active Configurations: DCMs, SEFs, DCOs, and FCMs employ geographically distributed 
active-active system architectures, where multiple data centers simultaneously handle production 
traffic. Failure of one data center results in automatic traffic rerouting without service interruption.
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Redundancy and Failover: Critical components have N+1 or N+2 redundancy. Automated failover 
mechanisms detect component failures and switch to backups within seconds. Regular failover 
testing validates procedures.

Capacity Planning: Systems maintain capacity to handle at least 200% of peak historical 
transaction volumes, accommodating volatility-driven surges. Capacity monitoring triggers alerts 
when thresholds approach, enabling proactive scaling.

5.1.2 Maintenance and Change Management

Traditional maintenance windows are incompatible with 24/7 operations:

Rolling Updates: System updates deploy incrementally across infrastructure, with updated 
components serving traffic alongside legacy components until validation confirms stability. This 
approach avoids full outages.

Feature Flags and Circuit Breakers: New functionality deploys behind feature flags, enabling 
instant activation or deactivation without code changes. If a new feature causes issues, disabling the
feature flag restores prior behavior.

Rollback Capabilities: Every deployment includes automated rollback procedures tested as part of 
release processes. Database schema changes maintain backward compatibility to facilitate rollback.

Scheduled Low-Traffic Windows: Non-emergency maintenance during periods of historically low 
activity (e.g., early Sunday mornings UTC) minimizes disruption. Advance notice to market 
participants allows position management.

5.1.3 Disaster Recovery

Disaster recovery plans address major disruptions:

Recovery Time Objectives (RTO): RTOs for critical systems are under 15 minutes, meaning 
operations resume within 15 minutes of a disaster declaration. Less critical systems may have RTOs
up to 2 hours.

Recovery Point Objectives (RPO): RPOs define acceptable data loss, typically under 1 minute for 
transaction data. Real-time replication to disaster recovery sites minimizes data loss.

Testing Frequency: Full disaster recovery tests occur at least quarterly, with unannounced tests 
annually to validate readiness under realistic conditions.

Geographic Diversity: Primary and disaster recovery data centers are separated by at least 200 
miles and do not share dependencies on utilities, telecommunications, or other infrastructure.

5.2 Market Integrity and Surveillance

5.2.1 Continuous Surveillance Systems

Detecting manipulative, abusive, or disruptive trading requires 24/7 vigilance:

Automated Surveillance Algorithms: DCMs and SEFs deploy algorithms screening for wash 
trading, spoofing, layering, banging the close (or in this context, relevant settlement times), cross-
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market manipulation, and other prohibited practices. Algorithms adapt to lower liquidity and 
different participant mixes during off-peak hours.

Alert Generation and Triage: Surveillance systems generate alerts for unusual activity patterns. 
Human surveillance staff, available 24/7, triage alerts, investigate significant concerns, and escalate 
to compliance or regulatory teams as warranted.

Pattern Recognition and Machine Learning: Advanced surveillance employs machine learning to 
identify novel manipulation techniques and adapt to evolving participant behavior. Models are 
trained on historical data and validated to avoid excessive false positives.

Cross-Market Coordination: Surveillance extends to related markets, detecting manipulative 
activity spanning derivatives and underlying spot or cash markets. Data feeds from related trading 
venues enhance detection capabilities.

5.2.2 Manipulation Deterrence

Beyond detection, deterrence mechanisms discourage abusive behavior:

Position Limits: Position limits calibrated to market liquidity prevent participants from 
accumulating positions large enough to manipulate prices. Limits may tighten during low-liquidity 
periods such as weekends.

Large Trader Reporting: Participants exceeding specified thresholds report positions and trading 
activity, enabling regulators and exchanges to monitor concentrations.

Pre-Trade Risk Checks: FCMs and DCMs implement pre-trade risk checks rejecting orders that 
would violate position limits, margin requirements, or other risk parameters. These checks operate 
continuously.

Audit Trails: Comprehensive audit trails capture all orders, cancellations, modifications, executions,
and system events with precise timestamps. Audit trail data supports investigations and enforcement
actions.

5.2.3 Price Integrity Mechanisms

Ensuring fair and accurate price discovery in 24/7 environments:

Reference Prices and Benchmarks: Settlement prices and other benchmarks derive from volume-
weighted average prices over specified windows, reducing susceptibility to manipulation. 
Benchmark calculation methodologies are disclosed and subject to governance oversight.

Transparency Requirements: Pre-trade and post-trade transparency obligations continue during 24/7
operations. Real-time dissemination of quotes, trades, and market depth supports informed 
participant decision-making.

Erroneous Trade Policies: Clear policies define circumstances under which trades may be busted or
adjusted (e.g., obvious errors, system malfunctions). Bust authority is exercised sparingly to 
maintain finality confidence.
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5.3 Risk Management and Margining

5.3.1 Dynamic Margining Models

Continuous trading requires margining responsive to real-time risk:

Intraday Margin Adjustments: Initial margin requirements adjust intraday based on realized 
volatility, position changes, and market conditions. Automated systems recalculate margin at 
scheduled intervals (e.g., every 4 hours) and upon specified triggers.

Volatility-Responsive Parameters: Margin models incorporate current and recent volatility 
measures. Rapid volatility increases trigger parameter updates, increasing margin requirements to 
reflect elevated risk.

Liquidity-Based Adjustments: During low-liquidity periods such as weekends, margin requirements 
may include add-ons reflecting potentially wider bid-ask spreads and reduced ability to liquidate 
positions quickly.

Stress Testing: DCOs conduct stress tests assessing adequacy of margin and financial resources 
under extreme but plausible scenarios. Stress scenarios incorporate 24/7 market dynamics, 
including situations where default occurs during weekends when liquidity providers are less active.

5.3.2 Auto-Liquidation and Deleveraging

Automated mechanisms manage positions approaching or exceeding risk limits:

Auto-Liquidation Triggers: Participants whose margin coverage falls below specified thresholds 
face automated position liquidation. Triggers are clearly defined in rules, such as margin coverage 
dropping below 90% of requirements.

Partial Liquidation: Automated systems may liquidate portions of positions sufficient to restore 
adequate margin coverage, rather than liquidating entire portfolios, minimizing market impact and 
customer losses.

Price Limits and Guardrails: Auto-liquidation algorithms incorporate price limits preventing sales 
at excessively unfavorable prices. If liquidation cannot occur within acceptable price bands, 
alternative mechanisms such as auctions or deleveraging activate.

Auto-Deleveraging (ADL): In extreme scenarios where margin resources are exhausted, auto-
deleveraging mechanisms reduce positions of profitable participants offsetting defaulted positions. 
ADL protocols prioritize based on profitability and leverage metrics, distribute losses equitably, and
operate transparently with pre-disclosed methodologies.

5.3.3 Circuit Breakers

Circuit breakers pause trading to prevent disorderly markets:

Volatility-Based Breakers: Trading halts trigger when prices move by specified percentages within 
defined timeframes (e.g., 10% in 5 minutes). Breaker levels may be tighter during low-liquidity 
periods.
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Liquidity-Based Breakers: Breakers activate when order book depth falls below thresholds, 
indicating insufficient liquidity to support orderly trading. This mechanism prevents extreme price 
moves due to temporary liquidity gaps.

Gap Breakers: Breakers trigger when prices gap significantly from recent levels without 
intervening trades, often indicating data errors, order entry mistakes, or manipulation attempts.

Coordination Across Venues: Circuit breakers coordinate across related venues to prevent migration
of disorderly trading. Correlated instruments halt simultaneously when breakers activate.

Resumption Procedures: After circuit breaker halts, trading resumes via auctions or phased 
reopening ensuring orderly price discovery. Participants receive advance notice of resumption 
timing.

5.4 Default Management

5.4.1 Default Management Procedures Outside Banking Hours

Member defaults can occur at any time, requiring procedures functional 24/7:

Default Detection: Automated systems monitor margin compliance, financial resource 
requirements, and other solvency indicators continuously. Potential defaults trigger alerts to 
designated personnel.

Default Committee Activation: DCOs maintain default management committees with members on-
call 24/7. Committee activation protocols include communication trees ensuring rapid convening 
regardless of time or day.

Position Liquidation and Auctions: Defaulter positions are liquidated via auctions to non-defaulting 
members. Auction protocols are pre-negotiated, with participants committing to minimum 
participation levels. For 24/7 operations, auction schedules accommodate global participant time 
zones.

Loss Allocation: If default losses exceed defaulter margin and DCO default fund contributions, loss 
allocation mechanisms (e.g., variation margin haircutting, supplemental default fund calls, tear-up 
of contracts) distribute losses according to pre-defined waterfalls. Procedures are transparent and 
legally enforceable.

Liquidity Access: DCOs maintain access to emergency liquidity sources functional outside banking 
hours. This may include committed credit facilities from global banks, holdings of highly liquid 
collateral (including tokenized Treasuries or stablecoins redeemable 24/7), or lines of credit from 
central banks where available.

5.4.2 Staffing and Expertise

Effective 24/7 default management requires qualified personnel available continuously:

Follow-the-Sun Model: DCOs employ staff across multiple time zones, providing coverage as 
operational responsibility shifts geographically. Overlapping shifts ensure knowledge transfer and 
continuity.
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On-Call Rosters: Senior risk managers, legal counsel, and executive decision-makers maintain on-
call rosters with guaranteed response times (e.g., 30 minutes). On-call personnel receive regular 
training and simulation exercises.

Runbooks and Decision Trees: Comprehensive runbooks guide staff through default management 
steps, reducing dependence on individual expertise. Decision trees clarify authority levels and 
escalation paths.

Vendor and Service Provider Availability: Critical vendors (e.g., valuation agents, legal advisors, 
auditors) commit to 24/7 availability or maintain backup arrangements ensuring continuity.

5.4.3 Regulatory Coordination

Defaults outside traditional business hours require enhanced regulatory communication:

Notification Protocols: DCOs notify the CFTC Division of Clearing and Risk (or SEC staff for 
security-based swap clearing) immediately upon default declaration, regardless of time. Contact 
information for on-call regulatory staff is maintained current.

Information Sharing: DCOs provide regulators with real-time access to default management 
dashboards showing positions, auction results, loss estimates, and waterfall application. Secure data 
feeds or web portals facilitate information flow.

Coordination with International Regulators: For internationally active participants, defaults may 
trigger notifications to foreign regulators under information-sharing agreements. Time zone 
differences necessitate pre-arranged communication channels.

5.5 Collateral Operations During Non-Banking Hours

5.5.1 Margin Call and Collection Procedures

Traditional banking hours create friction for margin operations during nights, weekends, and 
holidays:

Tokenized Collateral Advantage: Tokenized assets and stablecoins enable margin transfers when 
banks are closed. Blockchain-based settlement operates continuously, allowing DCOs to call margin
and members to respond at any hour.

Alternative Liquidity Sources: Participants maintain access to collateral sources functional 24/7. 
This includes tokenized money market funds with same-day redemption, stablecoins redeemable 
through automated mechanisms, and lines of credit from global banks able to fund transfers 
regardless of U.S. banking hours.

Pre-Positioned Collateral: Members may pre-position excess margin at DCOs, creating buffers 
against weekend or holiday margin calls. Pre-positioned amounts earn no interest but provide 
immediate coverage.

Collateral Transformation Services: Third-party service providers offer collateral transformation, 
accepting illiquid or traditional assets and providing tokenized equivalents. These services must 
operate continuously to support 24/7 margin needs.

5.5.2 Tri-Party and Custodian Operations
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Custodians and tri-party agents adapt to continuous operations:

24/7 Operational Capability: Custodians supporting 24/7 derivatives markets maintain staffing and 
system availability to process collateral movements at any time. SLAs specify maximum processing
times for routine and urgent requests.

Automated Collateral Management: Automated systems perform routine collateral substitutions, 
rebalancing, and optimization without manual intervention. Human oversight remains available for 
exceptions and complex scenarios.

Cross-Time Zone Coordination: Global custodians leverage geographic dispersion, staffing 
operations centers in Americas, Europe, and Asia to provide follow-the-sun coverage.

5.6 Coordination Between DCM, DCO, and FCM

5.6.1 Risk Check Integration

Seamless coordination between execution, clearing, and customer-facing layers is critical:

Pre-Trade Risk Checks (PTRR): FCMs provide DCMs and SEFs with real-time risk limits for 
customer orders. Execution venues reject orders exceeding limits before they enter the order book, 
preventing the build-up of excessive positions.

Real-Time Position and Margin Updates: DCOs provide FCMs with real-time feeds of customer 
positions and margin utilization. FCMs incorporate this data into customer risk management 
systems.

Tri-Party Risk Checks: Some models employ independent risk check services standing between 
customers, FCMs, and execution venues, providing centralized risk limit enforcement.

5.6.2 State Synchronization

Distributed systems must maintain consistent views of positions, margin, and risk:

Event Sourcing and Message Queues: Architectures employ event sourcing, where state changes are
recorded as immutable events. Message queues propagate events across systems, ensuring eventual 
consistency.

Reconciliation Processes: Periodic reconciliation compares positions, margin balances, and 
collateral holdings across DCMs, DCOs, and FCMs. Discrepancies trigger investigation and 
remediation.

Latency Tolerances: Systems tolerate minor latency (e.g., sub-second to seconds) in state 
propagation. Risk checks incorporate buffers accounting for potential in-flight transactions.

5.6.3 Communication Protocols

Standardized protocols facilitate interoperability:

FIX Protocol and Extensions: The Financial Information eXchange (FIX) protocol supports order 
routing and execution reporting. Extensions accommodate tokenized collateral reporting and 24/7 
operational requirements.
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SWIFT Messaging: For cross-border collateral movements, SWIFT messaging may be employed, 
though blockchain-based alternatives provide faster settlement.

APIs and Real-Time Data Feeds: Modern architectures employ RESTful APIs and WebSocket-
based real-time data feeds, enabling efficient integration between systems.

6. Supervisory Oversight and Programmable Compliance

6.1 Near-Real-Time Regulatory Reporting

6.1.1 Enhanced Reporting Frameworks

Tokenized infrastructure and 24/7 operations enable enhanced regulatory visibility:

Supervisory Nodes: Regulators may operate "supervisory nodes" receiving real-time or near-real-
time data feeds from DCMs, SEFs, DCOs, and FCMs. Nodes monitor trading activity, positions, 
margin, and risk metrics without requiring manual reporting submissions.

Standardized Data Formats: Data provided to supervisory nodes employs standardized schemas 
(e.g., ISO 20022, FpML extensions) ensuring machine-readable, consistent information across 
entities.

Granularity and Timeliness: Reporting includes transaction-level detail with sub-second 
timestamps. Position and margin data updates occur at intervals appropriate to risk (e.g., every 15 
minutes for high-risk positions, hourly for lower-risk).

Privacy and Confidentiality: Supervisory reporting systems employ access controls, encryption, and
audit logging to protect commercially sensitive and personally identifiable information. Regulatory 
staff access is limited to authorized personnel with legitimate supervisory need.

6.1.2 Swap Data Repositories and Trade Repositories

CFTC-Registered SDRs: Swap data repositories receive transaction data from swap dealers and 
DCOs. For swaps involving tokenized collateral, additional data elements specify collateral type, 
issuer, blockchain, and valuation methodology.

SEC Regulation SBSR: Security-based swap reporting under Regulation SBSR incorporates 
tokenized collateral details. Reporting obligations extend to SDRs registered with the SEC.

Data Harmonization: Where participants engage in both CFTC and SEC-regulated activities, 
harmonized reporting reduces duplication and facilitates cross-agency analysis. Joint data standards 
and shared repositories are explored.

6.2 Programmable Compliance Mechanisms

6.2.1 Automated Rule Enforcement

Certain regulatory requirements can be enforced programmatically:
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Position Limit Enforcement: Smart contracts or middleware automatically reject trades exceeding 
position limits. Limits update based on regulatory amendments without requiring manual system 
changes.

Margin Requirement Automation: Margin calculations and calls execute automatically based on 
codified margin rules. Regulatory changes to margin formulas propagate to systems via 
configuration updates.

Circuit Breaker Activation: Trading halts trigger automatically when predefined conditions occur, 
removing human discretion and ensuring consistent application.

Sanctions and Blocked Persons Screening: Tokenized collateral transfers are screened against 
OFAC and other sanctions lists in real time. Transfers involving blocked persons are automatically 
rejected.

6.2.2 Auditability and Transparency

Programmable compliance enhances auditability:

Immutable Audit Trails: Blockchain-based or tamper-evident ledger technologies create permanent 
records of compliance actions. Every margin call, position limit check, circuit breaker activation, 
and sanction screening is logged with cryptographic proof of integrity.

Smart Contract Transparency: Where compliance rules are encoded in smart contracts, contract 
code is open-source or available to regulators for inspection. Formal verification techniques prove 
contract correctness relative to regulatory specifications.

Explainability: Automated systems provide audit trails explaining decisions (e.g., "margin call 
generated because position value decreased by $X and volatility increased by Y%"). Explainability 
supports regulatory examinations and dispute resolution.

6.2.3 Governance of Programmable Compliance

Change Control: Modifications to automated compliance rules follow rigorous change control 
procedures, including regulatory approval, testing, and rollback capabilities. Emergency changes 
include accelerated approval processes.

Oversight Committees: Entities employing programmable compliance establish oversight 
committees including compliance, legal, technology, and business representatives. Committees 
review performance, approve changes, and address exceptions.

Auditability of the Auditors: The systems implementing programmable compliance are themselves 
subject to audit, including code reviews, penetration testing, and operational assessments.

6.3 Surveillance Data and Analytics

6.3.1 Regulatory Access to Surveillance Tools

Regulators employ advanced analytics to monitor markets:

31



Market Reconstruction: Regulatory systems reconstruct order book states, trade sequences, and 
participant behavior from audit trail data. Reconstruction supports investigations into manipulation, 
disorderly trading, or system disruptions.

Anomaly Detection: Machine learning models identify anomalous trading patterns indicative of 
manipulation, insider trading, or operational errors. Models are trained on historical data and tuned 
to minimize false positives.

Cross-Market Analysis: Integration of data from derivatives and related cash or spot markets 
enables detection of cross-market manipulation schemes.

6.3.2 Confidential Reporting and Whistleblower Protections

Confidential Channels: Market participants and employees can report suspected violations 
confidentially to regulators. Anonymous reporting mechanisms protect whistleblowers from 
retaliation.

Incentive Programs: Whistleblower incentive programs reward individuals providing information 
leading to successful enforcement actions, encouraging reporting of fraud, manipulation, or 
regulatory violations.

7. Phased Implementation Roadmap

7.1 Phase 0: Design and Preparation (Months 1-6)

7.1.1 Objective

Establish foundational standards, governance frameworks, and technical specifications before 
operational deployment.

7.1.2 Activities

Regulatory Guidance Development: CFTC and SEC issue interpretive guidance or advance notices 
of proposed rulemaking addressing tokenized collateral eligibility, custody standards, valuation 
methodologies, and 24/7 operational requirements.

Industry Working Groups: Establishment of public-private working groups including regulators, 
DCMs, SEFs, DCOs, FCMs, technology providers, and academics. Working groups develop 
technical standards for data formats, messaging protocols, oracle governance, and interoperability.

Haircut and Valuation Frameworks: DCOs and industry participants develop initial haircut matrices
and valuation protocols. Stress testing validates haircut adequacy under historical and hypothetical 
scenarios.

Custody and Segregation Blueprints: Legal analysis and operational design for custody models 
ensuring compliance with segregation requirements, bankruptcy remoteness, and perfected security 
interests. Model custodian agreements and acknowledgment letters are drafted.
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Testing Environments: DCMs, DCOs, and FCMs establish test environments ("sandboxes") for 
tokenized collateral and 24/7 operations. Synthetic trading, clearing, and settlement exercises 
validate system integrations.

7.1.3 Deliverables

• Published regulatory guidance or proposed rules 
• Technical standards for tokenized collateral interoperability 
• Initial haircut methodologies and valuation procedures 
• Legal frameworks for custody and segregation 
• Operational readiness assessments 

7.2 Phase 1: Limited Tokenized Collateral Pilot (Months 7-18)

7.2.1 Objective

Introduce tokenized collateral on a limited basis with restricted scope, intensive monitoring, and 
conservative risk parameters.

7.2.2 Scope Limitations

Eligible Asset Types: Initially limited to tokenized U.S. Treasury bills and GENIUS Act-compliant 
payment stablecoins issued by federally regulated entities (e.g., bank subsidiaries, OCC-licensed 
nonbanks).

Participant Eligibility: Restricted to institutional participants meeting Eligible Contract Participant 
(ECP) thresholds under CFTC regulations. No retail participation during Phase 1.

Concentration Caps: Tokenized collateral may not exceed 10% of any member's total margin at a 
DCO, and 5% of DCO aggregate initial margin. These conservative caps limit systemic exposure 
during the pilot.

Product Scope: Limited to specified liquid futures contracts (e.g., Treasury futures, equity index 
futures, major currency futures) and cleared swaps with well-established risk models.

7.2.3 Risk Controls

Enhanced Haircuts: Haircuts during Phase 1 include additional 2-5 percentage point premiums 
beyond long-term targets, reflecting pilot uncertainties.

Frequent Revaluation: Tokenized collateral revalues hourly rather than daily, enabling rapid 
detection of value changes or operational issues.

Daily Reconciliation: Daily reconciliation between on-chain tokenized asset states and off-chain 
accounting records, with discrepancies investigated immediately.

Incident Reporting: All operational incidents, valuation anomalies, settlement delays, or participant 
complaints are reported to regulators within 24 hours.

7.2.4 Monitoring and Reporting
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Weekly Reports to Regulators: Pilot participants submit weekly reports detailing tokenized 
collateral volumes, asset types, valuation sources, haircuts applied, substitution requests, and 
incident summaries.

Quarterly Reviews: Regulators and pilot participants convene quarterly to review performance, 
address issues, and consider scope expansions or parameter adjustments.

7.2.5 Duration and Success Criteria

Phase 1 lasts 12 months. Success criteria include:

• Incident rate below 1% of tokenized collateral transactions 
• No material valuation disputes or discrepancies exceeding 0.5% 
• Settlement finality SLAs met in 99% of transfers 
• Participant feedback indicating operational viability and cost-effectiveness 
• Regulatory confidence in risk management and compliance frameworks 

7.3 Phase 2: Expanded Tokenized Collateral and 24/6 Operations (Months 19-
36)

7.3.1 Objective

Broaden tokenized collateral categories, relax concentration caps, and initiate limited extended 
trading hours.

7.3.2 Scope Expansions

Additional Asset Types: Introduce tokenized money market fund shares and tokenized deposits at 
insured institutions. For sophisticated participants, permit tokenized investment-grade corporate 
bonds subject to heightened haircuts.

Increased Concentration Limits: Raise tokenized collateral caps to 25% of member margin and 
15% of DCO aggregate margin, subject to continued strong performance.

Participant Expansion: Consider carefully controlled retail access to tokenized collateral for select 
product categories, with mandatory suitability assessments, enhanced disclosures, and leverage 
limits.

7.3.3 24/6 Trading Introduction

Initial Extended Hours: Selected liquid contracts begin trading on weekends (Saturday and Sunday)
with reduced hours (e.g., 8 AM - 8 PM UTC Saturday-Sunday). This "24/6" model (24 hours 
Monday-Friday, limited weekend hours) provides experience with extended operations without 
immediate 24/7 commitment.

Enhanced Weekend Surveillance: Weekend trading requires staffing of surveillance, risk 
management, and member services functions. Pilot implementation validates staffing models and 
operational runbooks.

Weekend Margin Practices: DCOs conduct intraday margin revaluation and calls during weekend 
trading sessions. Members demonstrate ability to respond to weekend margin calls using tokenized 
collateral or pre-positioned buffers.
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7.3.4 Risk Parameter Refinements

Haircut Reductions: Based on Phase 1 experience, haircuts may be reduced toward long-term 
targets where performance justifies.

Liquidity-Based Adjustments: Weekend haircuts and margin add-ons are calibrated based on 
observed weekend liquidity and volatility.

7.3.5 Success Criteria

• Tokenized collateral volumes grow without adverse incidents 
• Weekend trading operates smoothly with adequate liquidity and surveillance 
• Margin call response times remain within acceptable bounds during weekends 
• No increase in default risk metrics attributable to tokenized collateral or extended hours 

7.4 Phase 3: Full 24/7 Operations and Cross-Chain Interoperability (Months 37-
48)

7.4.1 Objective

Achieve continuous 24/7/365 trading and clearing with full tokenized collateral integration and 
multi-chain interoperability.

7.4.2 Continuous Operations

24/7/365 Trading: DCMs and SEFs transition to continuous trading with no scheduled downtime 
except brief maintenance windows during low-activity periods (e.g., 30 minutes weekly).

Full Clearing Support: DCOs provide continuous clearing, margining, and default management 
capabilities. Procedures and staffing validated through simulations.

7.4.3 Cross-Chain Interoperability

Multiple Blockchain Support: Tokenized collateral may exist on multiple blockchains (e.g., 
Ethereum, permissioned enterprise blockchains, Layer 2 scaling solutions). Interoperability 
standards enable movement across chains.

Bridge Risk Management: Implementation of bridge protocols with caps, circuit breakers, and 
monitoring. Bridge providers meet regulatory standards for security, transparency, and operational 
resilience.

Reconciliation and Proof-of-Reserves: Daily (or more frequent) proof-of-reserves attestations 
demonstrate 1:1 backing of tokenized assets. Cross-chain reconciliation ensures consistent 
accounting.

7.4.4 Advanced Programmable Compliance

Smart Contract Integration: Compliance rules encoded in smart contracts automate certain 
regulatory checks. Contracts are audited, formally verified, and governed by multi-stakeholder 
committees.

Real-Time Supervisory Data: Supervisory nodes receive transaction and position data with minimal 
latency, enabling regulators to monitor 24/7 markets in near-real-time.
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7.4.5 Success Criteria

• Sustained 99.9% uptime for critical systems 
• No increase in manipulation, abuse, or disorderly trading incidents 
• Default management procedures successfully tested (via simulations) during non-banking 

hours 
• Cross-chain collateral movements execute smoothly with settlement finality achieved within

defined SLAs 
• Regulatory supervisory systems provide effective oversight 

7.5 Performance Metrics and Key Performance Indicators

7.5.1 Operational Metrics

• System Uptime: Percentage of time critical systems are available (target: 99.9%) 
• Incident Rate: Number of operational incidents per 1,000 tokenized collateral transactions 

(target: <1) 
• Settlement Finality SLA Compliance: Percentage of tokenized collateral transfers 

achieving finality within defined SLA (target: 99%) 
• Reconciliation Accuracy: Percentage of daily reconciliations with zero discrepancies 

(target: 99.5%) 

7.5.2 Risk Metrics

• Margin Breach Rate: Percentage of members experiencing margin deficiencies (target: no 
increase vs. traditional collateral) 

• Haircut Adjustment Frequency: Number of haircut parameter changes per quarter (lower 
frequency indicates stability) 

• Depeg Incidents: Number of payment stablecoin depeg events >2% (target: zero) 
• Stress Test Pass Rate: Percentage of stress scenarios where DCO resources remain 

adequate (target: 100%) 

7.5.3 Market Quality Metrics

• Liquidity Depth: Average order book depth during extended hours vs. traditional hours 
• Bid-Ask Spreads: Comparison of spreads during 24/7 operations vs. baseline 
• Manipulation Alerts: Number of surveillance alerts during extended hours (target: 

proportional to trading volume) 
• Price Discovery Efficiency: Variance ratio tests and other measures of price efficiency 

7.5.4 Regulatory Metrics

• Reporting Timeliness: Percentage of required reports submitted on time (target: 100%) 
• Data Quality Scores: Accuracy and completeness of supervisory data feeds (target: 99.9%) 
• Enforcement Actions: Number of enforcement actions related to tokenized collateral or 

24/7 operations (target: minimal, with issues addressed via rule clarifications rather than 
enforcement) 
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8. Recommendations for Next Steps

8.1 Regulatory Actions

8.1.1 Joint Rulemaking Initiative

The CFTC and SEC should consider joint rulemaking establishing consistent standards for 
tokenized collateral eligibility, custody, valuation, and haircuts where both agencies' jurisdictions 
overlap. Joint rulemaking reduces fragmentation, lowers compliance costs, and enhances market 
participant clarity. A joint advance notice of proposed rulemaking (ANPRM) could solicit public 
comment on the frameworks outlined in this submission.

8.1.2 Integration with GENIUS Act Implementation

Treasury, federal banking regulators, and the CFTC/SEC should coordinate GENIUS Act 
implementation with derivatives collateral standards. As Treasury issues regulations defining 
substantially similar state regimes and comparable foreign jurisdictions, CFTC and SEC guidance 
should specify which payment stablecoins qualify as derivatives margin. This coordination ensures 
payment stablecoins meeting federal prudential standards are recognized consistently across 
regulatory domains.

8.1.3 Pilot Program Approval Process

The CFTC should establish a formal process for DCMs, DCOs, and FCMs to apply for participation
in tokenized collateral and 24/7 trading pilot programs. The application process evaluates applicant 
operational readiness, risk management capabilities, financial resources, and technological 
infrastructure. Approved participants receive no-action relief or exemptive orders from rules 
incompatible with pilot operations, with conditions tailored to pilot scope and duration.

The SEC should establish parallel processes for security-based swap market participants, ensuring 
consistent treatment across regulatory regimes.

8.1.4 Interagency Coordination Framework

The CFTC, SEC, Treasury, Federal Reserve, FDIC, OCC, and FinCEN should formalize 
interagency coordination through FSOC or a dedicated working group. Coordination topics include 
custody standards for digital assets, treatment of tokenized collateral in bank capital and liquidity 
regulations, anti-money laundering and sanctions compliance for stablecoin transactions, and 
supervisory information sharing regarding entities operating across multiple regulatory perimeters.

8.1.5 International Coordination

U.S. regulators should engage international counterparts through IOSCO, CPMI, FSB, and bilateral 
channels to promote consistent global standards for tokenized collateral and 24/7 derivatives 
markets. Coordination reduces regulatory arbitrage, facilitates cross-border collateral flows, and 
supports mutual recognition of regulatory regimes.

8.2 Industry Preparedness

8.2.1 Infrastructure Investment
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DCMs, SEFs, DCOs, and FCMs should invest in technological infrastructure supporting tokenized 
collateral and 24/7 operations. Investments include high-availability system architectures, 
blockchain integration capabilities, advanced risk analytics, automated surveillance and compliance 
systems, and cybersecurity enhancements. Industry participants should conduct readiness 
assessments identifying gaps and prioritizing remediation.

8.2.2 Legal and Operational Documentation

Market participants should update legal documentation (e.g., FCM customer agreements, DCO 
rulebooks, SEF rules) to address tokenized collateral and extended trading hours. Documentation 
clarifies rights, obligations, and procedures related to tokenized asset custody, valuation, 
substitution, and liquidation. Legal opinions confirming enforceability under relevant jurisdictions 
and bankruptcy regimes should be obtained.

8.2.3 Staff Training and Development

Personnel at all levels require training on tokenized collateral characteristics, blockchain technology
fundamentals, cybersecurity best practices, and 24/7 operational procedures. Training programs 
should include simulations, tabletop exercises, and cross-functional collaboration scenarios. Hiring 
or contracting with individuals possessing specialized expertise in blockchain, cryptography, and 
digital assets may be necessary.

8.2.4 Industry Standards Development

Industry associations (e.g., FIA, SIFMA, ISDA) should convene working groups developing 
technical standards, best practices, and model documentation for tokenized collateral and 24/7 
markets. Standardization reduces implementation costs, promotes interoperability, and accelerates 
adoption. Areas for standardization include tokenized collateral data schemas, valuation 
methodologies, oracle governance frameworks, custody and segregation models, and cross-chain 
interoperability protocols.

8.3 Research and Analysis

8.3.1 Academic and Empirical Research

Regulators, industry, and academia should collaborate on research addressing open questions:

• Optimal haircut calibration for tokenized collateral under various stress scenarios 
• Effectiveness of 24/7 surveillance in detecting manipulation and abuse 
• Impact of extended trading hours on liquidity, price discovery, and volatility 
• Comparative analysis of custody models (qualified custodian, tri-party, DCO-controlled) 
• Behavioral analysis of retail and institutional participants in tokenized and 24/7 markets 

Research findings inform policy development, refine risk models, and identify emerging risks.

8.3.2 Technological Pilots and Proofs-of-Concept

Before full-scale deployment, controlled technology pilots validate concepts. Pilots may include 
cross-chain collateral transfers using bridge protocols, smart contract-based automated margining 
and compliance, proof-of-reserves attestation using zero-knowledge proofs, and supervisory node 
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integration with regulatory systems. Pilots occur in non-production or limited-production 
environments, with results shared across industry and regulatory communities.

8.3.3 Scenario Analysis and Stress Testing

DCOs, regulators, and systemic risk authorities should conduct scenario analyses and stress tests 
exploring extreme but plausible conditions:

• Simultaneous defaults of multiple clearing members during a weekend 
• Depeg of a widely used payment stablecoin 
• Prolonged blockchain outage or reorganization affecting significant collateral 
• Cyber attack compromising custody infrastructure 
• Liquidity crisis in underlying tokenized assets 

Scenario results inform contingency planning, capital and liquidity requirements, and risk 
mitigation strategies.

8.4 Public Engagement

8.4.1 Public Comment and Stakeholder Input

Regulators should solicit broad public input on tokenized collateral and 24/7 operations through 
notices of proposed rulemaking, requests for comment, roundtables, and public hearings. Diverse 
stakeholder perspectives—including end-users, market makers, technology providers, academics, 
consumer advocates, and international participants—enrich policy development and identify 
unintended consequences.

8.4.2 Transparency and Communication

Regulatory agencies should communicate policy developments, pilot progress, and research 
findings transparently through public reports, speeches, and publications. Transparency builds 
public confidence, facilitates informed participation in comment processes, and supports consistent 
interpretation and application of rules.

8.4.3 Education and Outreach

Regulators and industry should invest in public education regarding tokenized collateral and 24/7 
derivatives markets. Educational materials clarify benefits, risks, participant protections, and 
complaint mechanisms. Outreach to retail investors, small businesses, and underserved 
communities ensures broad understanding and equitable access to market innovations.
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Appendix A: Technical Control Summary 
Tables
Table A1: Tokenized Collateral Custody Models

The framework contemplates four distinct custody models for tokenized collateral, each with 
specific characteristics, regulatory oversight, and operational considerations. The Qualified 
Custodian model involves banks, trust companies, or registered broker-dealers holding private keys 
on behalf of customers, operating under federal or state banking regulator oversight or SEC 
supervision. This model employs key controls including insurance and fidelity bonds, capital 
adequacy requirements, segregation protocols, and Bank Secrecy Act and anti-money laundering 
compliance measures. The primary advantages include an established regulatory framework and 
customer familiarity with traditional custody arrangements. However, limitations include custodian 
operational risk and the potential for a single point of failure in the custody infrastructure.

The Tri-Party model features an independent third party holding collateral and facilitating margin 
calls, with regulatory oversight varying by entity type. Key controls encompass multi-party 
authorization requirements, segregation of assets, and real-time reporting capabilities. This 
approach reduces counterparty credit risk and streamlines margin operations, though it introduces 
complexity and requires engagement with specialized tri-party agents who possess the technical and
operational expertise necessary for tokenized asset management.

DCO-Controlled Wallets represent a model where the derivatives clearing organization maintains 
multi-signature wallets specifically for customer margin, operating under CFTC jurisdiction for 
commodity derivatives or SEC oversight for security-based swap clearing. Control mechanisms 
include multi-signature requirements, hardware security module storage for private keys, 
comprehensive access logging, and robust governance policies. This model provides enhanced 
protection in the event of FCM default scenarios and allows the DCO direct control over margin 
assets. The primary limitation involves the operational burden on the DCO and the requirement for 
specialized blockchain expertise within the clearing organization.

The FCM Segregation model involves futures commission merchants maintaining tokenized assets 
in customer segregated accounts, subject to CFTC oversight for futures and swaps or SEC 
regulation for security-based swap dealers. Controls include segregation pursuant to CFTC 
Regulations 1.20 through 1.30 or SEC Rule 15c3-3, daily reconciliation procedures, and depository 
acknowledgment requirements. This model offers consistency with traditional segregation 
frameworks familiar to market participants and regulators. However, while segregation mitigates 
FCM default risk substantially, it does not eliminate such risk entirely, as customer assets remain 
within the FCM's custody infrastructure.

Table A2: Haircut Framework by Asset Type

The haircut framework establishes risk-adjusted valuations for various tokenized collateral types 
through a multi-dimensional methodology incorporating base haircuts, volatility adjustments, 
liquidity considerations, concentration add-ons, and operational risk premiums. For Tokenized 
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Insured Deposits, the base haircut range spans zero to two percent, reflecting minimal credit risk for
deposits at insured depository institutions. Volatility adjustments range from zero to one percent, 
liquidity adjustments from zero to 0.5 percent, and concentration add-ons from zero to two percent. 
An operational risk premium of one to two percent accounts for tokenization mechanics and 
settlement timing. The typical total haircut falls between two and five percent, representing a 
modest discount to face value appropriate for high-quality, low-volatility collateral.

GENIUS Act-compliant stablecoins carry base haircuts between two and five percent, 
acknowledging slightly elevated risk compared to traditional bank deposits while recognizing the 
robust prudential framework established by federal legislation. Volatility adjustments range from 
zero to two percent depending on observed price stability, with liquidity adjustments between zero 
and one percent. Concentration add-ons span zero to three percent to prevent excessive reliance on 
individual stablecoin issuers. The operational risk premium of one to two percent addresses 
blockchain settlement mechanics and potential technical disruptions. Total haircuts typically range 
from five to ten percent, providing appropriate risk buffers while maintaining capital efficiency for 
compliant stablecoin collateral.

Tokenized U.S. Treasury Bills feature base haircuts of two to four percent, marginally higher than 
traditional Treasury collateral to account for tokenization infrastructure. Volatility and liquidity 
adjustments remain minimal given the underlying asset's exceptional quality and liquidity. 
Concentration and operational risk premiums mirror those for tokenized deposits. The typical total 
haircut of three to seven percent reflects confidence in the underlying sovereign credit quality while
recognizing additional operational considerations inherent in tokenized representations.

Tokenized Money Market Fund Shares exhibit base haircuts from five to eight percent, reflecting 
the underlying net asset value variability and redemption mechanics of money market funds. 
Volatility adjustments between zero and two percent capture short-term NAV fluctuations. Liquidity
adjustments up to one percent account for same-day redemption capabilities. Concentration add-ons
prevent overexposure to individual fund managers or fund families. With operational risk 
premiums, total haircuts typically fall within seven to thirteen percent, appropriate for this asset 
class's risk-return profile.

Tokenized Investment-Grade Corporate Bonds demonstrate substantially higher base haircuts 
ranging from ten to twenty-five percent, commensurate with credit spread risk, duration exposure, 
and market liquidity variability across different issuers and maturities. Volatility adjustments span 
two to five percent, reflecting the greater price sensitivity to market conditions compared to 
government securities. Liquidity adjustments between one and three percent acknowledge the 
potentially wider bid-ask spreads and lower trading volumes relative to sovereign debt. 
Concentration add-ons of two to five percent prevent excessive exposure to individual corporate 
issuers. Operational risk premiums remain at two to three percent. Total haircuts typically range 
from fifteen to forty percent, with positioning on this spectrum determined by specific credit 
ratings, maturity profiles, and observed market liquidity.

Tokenized Equities carry the most substantial haircuts with base ranges from fifteen to thirty 
percent, reflecting inherent equity volatility and market risk. Volatility adjustments from five to ten 
percent respond to realized and implied volatility measures for individual securities and broader 
market conditions. Liquidity adjustments between two and five percent account for varying trading 
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volumes and market depth across different equity securities. Concentration add-ons of three to 
seven percent prevent portfolio concentration risk. The typical total haircut range of twenty-five to 
fifty percent provides appropriate risk mitigation for the most volatile eligible collateral category 
while maintaining some capital efficiency benefit relative to cash-only margin requirements.

These haircut ranges reflect variability based on specific issuer characteristics, prevailing market 
conditions, and individual participant risk profiles. The methodology incorporates both static 
components reflecting fundamental asset characteristics and dynamic elements responsive to 
changing market environments, ensuring appropriate risk coverage throughout varying market 
cycles while avoiding excessive procyclicality that could exacerbate market stress.

Table A3: 24/7 Operations Risk Controls

Operational resilience controls for continuous derivatives markets employ active-active architecture
with N+2 redundancy, meaning at least two backup systems beyond minimum operational 
requirements. Implementation involves geographic distribution of critical infrastructure across 
multiple data centers and automated failover mechanisms that detect component failures and reroute
traffic seamlessly. Monitoring encompasses uptime metrics tracking system availability and 
comprehensive incident tracking capturing all service disruptions regardless of duration or user 
impact. Escalation procedures trigger service degradation alerts to operations personnel and 
executive management when predefined thresholds are approached or breached, enabling proactive 
intervention before customer-facing impacts occur.

Market surveillance controls leverage automated algorithms operating continuously alongside 
dedicated twenty-four-hour staffing to detect manipulative, abusive, or disorderly trading practices. 
Implementation incorporates pattern detection systems identifying spoofing, layering, wash trading,
and other prohibited behaviors, combined with cross-market monitoring capability to detect 
manipulation spanning multiple venues or products. Monitoring generates alerts for unusual activity
patterns requiring human investigation, with comprehensive investigation logs documenting 
surveillance staff analysis and dispositioning. Escalation procedures ensure unusual activity flagged
by surveillance systems is escalated promptly to compliance personnel and, when warranted, 
reported to regulatory authorities in accordance with self-regulatory organization rules and CFTC or
SEC requirements.

Margining controls utilize dynamic margin models with intraday recalculation capabilities, 
departing from traditional end-of-day margin calculation cycles. Implementation employs volatility-
responsive parameters that automatically adjust margin requirements based on realized and implied 
volatility measures, complemented by regular stress testing validating margin adequacy under 
extreme but plausible market scenarios. Monitoring tracks margin breaches continuously, 
identifying accounts approaching or violating margin requirements, with comprehensive call 
tracking documenting margin calls issued, client responses, and resolution timelines. Escalation 
triggers liquidation protocols automatically when margin calls remain uncured within specified 
timeframes, protecting the derivatives clearing organization and non-defaulting members from 
accumulating credit exposure.

Default management controls maintain pre-positioned liquidity accessible outside traditional 
banking hours and establish on-call committees with authority to manage member default scenarios 
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regardless of timing. Implementation includes detailed runbooks specifying step-by-step default 
management procedures, auction protocols for liquidating defaulter positions, and loss allocation 
mechanisms distributing residual losses if default fund resources prove insufficient. Monitoring 
encompasses default scenario tracking through regular simulations and validation that simulation 
results demonstrate adequate financial resources under stress conditions. Escalation procedures 
mandate immediate regulatory notification when material defaults occur, enabling coordinated 
regulatory response and market-wide communication as circumstances warrant.

Cybersecurity controls deploy layered defenses incorporating multiple protective mechanisms and 
continuously updated threat intelligence feeds identifying emerging attack vectors and 
vulnerabilities. Implementation includes enterprise-grade firewalls controlling network traffic, 
intrusion detection systems monitoring for suspicious activity, and regular penetration testing 
conducted by independent security professionals validating defensive effectiveness. Monitoring 
relies on security event logs capturing all authentication attempts, network access patterns, and 
system configuration changes, combined with anomaly detection algorithms identifying deviations 
from expected behavior patterns. Escalation procedures activate incident response protocols when 
critical threats are detected, with immediate notification to executive management, regulatory 
authorities, and potentially affected clients as circumstances dictate.

Staffing controls implement follow-the-sun models with operational responsibilities transitioning 
across time zones as business days progress globally, complemented by on-call rosters ensuring 
critical personnel availability during weekends and holidays when primary staff may be 
unavailable. Implementation requires multi-time-zone coverage through strategically located 
operations centers and designation of backup personnel capable of assuming critical functions if 
primary staff become unavailable. Monitoring tracks response time metrics measuring how quickly 
on-call personnel respond to alerts and workload metrics identifying potential burnout risks or 
capacity constraints. Escalation routes staff shortage situations to human resources and management
when on-call rosters prove inadequate or when employee workload metrics suggest unsustainable 
operational tempo.
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Appendix B: Settlement Finality SLAs
Table B1: Settlement Finality Service Level Agreements by 
Asset Type

Settlement finality service level agreements establish specific performance expectations for 
tokenized collateral settlement across different asset types and blockchain infrastructures, 
recognizing that finality timing significantly impacts derivatives margin operations and 
counterparty credit risk management. For GENIUS Act-compliant stablecoins operating on 
Ethereum mainnet using proof-of-stake consensus, the confirmation threshold is defined as two 
epochs, approximately thirteen minutes under normal network conditions. The target finality time is
fifteen minutes, with a service level agreement specifying ninety-five percent of transfers achieving 
finality within this timeframe. When settlement delays occur or blockchain anomalies prevent 
timely finality determination, fallback procedures employ manual verification processes and issuer 
confirmation through traditional communication channels, ensuring margin credits or debits occur 
appropriately even when automated systems encounter difficulties.

GENIUS stablecoins operating on permissioned enterprise blockchains such as Hyperledger employ
Byzantine consensus mechanisms providing substantially faster finality. The confirmation threshold
depends on consortium-specified parameters, typically requiring consensus among a supermajority 
of authorized validator nodes. The target finality time is five minutes, with an elevated service level 
agreement of ninety-nine percent of transfers achieving finality within this shortened timeframe, 
reflecting the controlled network environment and dedicated infrastructure. Fallback procedures in 
this context involve consortium resolution processes where blockchain operators collectively 
address finality determination challenges, complemented by direct issuer guarantees providing 
certainty to margin recipients even during technical anomalies.

Tokenized U.S. Treasury Bills settled through regulated tokenization platforms operate under 
platform-specific finality rules established by the platform operator and disclosed to all participants.
The target finality time is ten minutes, with a service level agreement of ninety-eight percent 
compliance, balancing operational efficiency with the inherent coordination required between 
traditional custody infrastructure and blockchain settlement rails. Fallback procedures rely on 
custodian confirmation through traditional messaging systems and delivery-versus-payment 
mechanisms ensuring that tokenized asset transfers and corresponding cash or collateral movements
occur atomically, preventing scenarios where one leg of the transaction settles while the other fails.

Tokenized Money Market Fund Shares utilize fund-specific tokenization systems where finality is 
determined by system commit acknowledgments indicating the fund administrator has recorded the 
ownership transfer in authoritative books and records. The target finality time of thirty minutes 
reflects coordination requirements between fund transfer agents, tokenization platforms, and 
blockchain settlement systems. The service level agreement specifies ninety-five percent of 
transfers achieving finality within this timeframe. Fallback procedures involve fund agent 
confirmation through traditional channels and reliance on backup ledger systems maintaining 
parallel records of share ownership, ensuring continuity even if primary tokenization infrastructure 
experiences disruptions.
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Tokenized Deposits operating on bank-specific tokenization infrastructure achieve finality when 
bank systems confirm the deposit ownership transfer in core banking ledgers. The target finality 
time is five minutes, with a ninety-nine percent service level agreement reflecting banks' robust 
operational infrastructure and real-time processing capabilities. Fallback procedures leverage bank 
ledger reconciliation processes and deposit guarantee mechanisms, with insured deposits potentially
benefiting from FDIC insurance to the extent applicable, providing ultimate assurance to deposit 
holders even in extreme operational or credit scenarios.

These finality service level agreements establish targets under normal operating conditions, 
recognizing that exceptional circumstances such as network congestion, cyber attacks, or prolonged 
technical outages may extend settlement timelines and trigger fallback procedures. The framework 
requires continuous monitoring of finality performance, periodic review of service level agreement 
compliance, and adjustment of infrastructure or procedures when performance falls short of 
established targets. By establishing clear expectations and comprehensive fallback mechanisms, the 
framework enables derivatives market participants to manage settlement risk appropriately while 
accommodating the operational realities of tokenized collateral infrastructure across diverse 
technological implementations and blockchain networks.

Note: These appendices provide technical specifications supporting the comprehensive framework 
for tokenized collateral and 24/7 trading and clearing in regulated derivatives markets. The custody 
models, haircut methodologies, risk controls, and settlement finality standards collectively establish 
a robust infrastructure balancing innovation with investor protection, market integrity, and 
regulatory compliance. Ranges and parameters reflect conservative initial estimates appropriate for 
pilot program implementation, subject to refinement based on operational experience and evolving 
market conditions.
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Appendix C: Margin Call Procedures - 24/7 
Timeline Example
Scenario: Weekend Margin Call

Saturday 02:00 UTC: Major geopolitical event causes 8% decline in equity index futures positions
held by Member X.

Saturday 02:15 UTC: DCO automated system recalculates Member X margin requirement. Initial 
margin requirement increases by $50 million due to volatility adjustment. Member X now has 
margin deficiency of $30 million.

Saturday 02:20 UTC: DCO issues automated margin call to Member X via system messaging and 
email to designated contacts. Member X has 4 hours to cure (deadline: 06:20 UTC).

Saturday 02:25 UTC: Member X receives margin call. Risk manager on-call reviews positions and
determines to post tokenized U.S. Treasury bills currently held in Member X custody account.

Saturday 02:40 UTC: Member X instructs custodian to transfer $35 million (face value) of 
tokenized T-Bills to DCO-controlled wallet. Transfer initiated on blockchain.

Saturday 02:52 UTC: Blockchain transfer achieves finality (6 confirmations). DCO system 
automatically detects transfer, applies 4% haircut, and credits Member X margin account with $33.6
million.

Saturday 02:53 UTC: DCO system confirms margin call satisfied. Member X margin deficiency 
resolved. Automated notification sent to Member X and on-call DCO risk manager.

Saturday 03:00 UTC: On-call DCO risk manager reviews margin call resolution in morning 
(Saturday 08:00 UTC) briefing. No further action required.

Monday 09:00 UTC (following business day): Routine report of weekend margin activity 
submitted to CFTC. Report includes Member X margin call, response, and resolution.

Key Observations:

• Total resolution time: 33 minutes (well within 4-hour deadline) 
• Tokenized collateral enabled rapid response outside banking hours 
• Automated systems detected, calculated, issued call, accepted response, and confirmed 

resolution with minimal human intervention 
• Human oversight via on-call staff and subsequent review ensures accountability 
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Appendix D: Oracle Governance Framework
D.1 Oracle Provider Qualification Criteria

Independence: Oracle providers must be independent from tokenized asset issuers, major holders, 
and primary trading venues. Financial relationships, common ownership, or shared personnel create
conflicts requiring disclosure and mitigation.

Data Source Transparency: Oracles must disclose primary data sources (e.g., exchanges, OTC 
desks, redemption rates) and weighting methodologies. Sources should be diverse, reputable, and 
resistant to manipulation.

Operational Resilience: Oracle infrastructure must meet high availability standards (99.9% 
uptime), with geographic redundancy, automated failover, and DDoS protection. Historical uptime 
records and incident reports inform qualification.

Cryptographic Attestation: Oracle feeds should employ digital signatures or other cryptographic 
attestations proving data origin and integrity. Timestamps must be accurate and tamper-evident.

Audit and Verification: Oracle providers undergo periodic audits by independent firms evaluating 
data accuracy, methodology adherence, cybersecurity controls, and operational procedures. Audit 
reports are provided to DCOs and regulators.

SLAs and Liability: Oracle providers commit to service level agreements specifying latency, 
accuracy tolerances, and uptime. Liability provisions address failures resulting in margin 
miscalculations or disputes.

D.2 Multi-Oracle Aggregation

DCOs employ multiple independent oracles (minimum three, typically five or more) for each 
tokenized asset type. Aggregation methodologies include:

Median: The median value among oracle feeds is used, providing robustness against outliers from 
individual oracle failures or manipulation.

Trimmed Mean: Highest and lowest values are discarded, and the mean of remaining values is 
calculated, balancing outlier resistance with utilization of broader data.

Weighted Average: Oracles with superior historical accuracy or reliability receive higher weights. 
Weights are periodically recalibrated based on performance metrics.

Outlier Detection: Automated algorithms flag oracle feeds deviating significantly from consensus 
(e.g., >3 standard deviations). Flagged feeds trigger investigation and potential exclusion from 
aggregation.

D.3 Fallback and Contingency

Oracle Failure Scenarios: If a critical mass of oracles (e.g., >40%) fail or produce suspect data, 
automated fallback activates.

Fallback Valuation Procedures:

47



1. DCO risk management team is alerted immediately. 
2. Alternative data sources (e.g., issuer redemption rates, recent trade prices, third-party pricing

services) are consulted. 
3. Manual valuation is determined and documented with justification. 
4. Members are notified of manual valuation and provided opportunity to dispute within 

specified timeframe (e.g., 2 hours). 
5. Disputes are resolved via escalation to senior risk management or default management 

committee. 

Issuer Redemption Rate: For payment stablecoins, issuer's official redemption rate (1:1 par) may 
serve as fallback, though market prices below par indicate depeg risk requiring heightened scrutiny.
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Appendix E: Post-Quantum Cryptography 
Considerations
E.1 Rationale for Post-Quantum Readiness

Quantum computing advances pose long-term risks to cryptographic algorithms securing tokenized 
collateral, blockchain networks, and digital identity systems. Current public-key cryptography 
(RSA, ECDSA) could become vulnerable to quantum attacks, enabling adversaries to forge 
signatures, decrypt communications, or compromise private keys. While large-scale quantum 
computers capable of breaking these algorithms do not currently exist, prudent infrastructure design
incorporates post-quantum cryptographic (PQC) algorithms to ensure long-term security.

E.2 NIST Post-Quantum Standards

The National Institute of Standards and Technology (NIST) has standardized post-quantum 
cryptographic algorithms resistant to known quantum attacks. Key standards include:

• CRYSTALS-Kyber: Lattice-based key encapsulation mechanism for secure key exchange 
• CRYSTALS-Dilithium: Lattice-based digital signature algorithm 
• FALCON: Lattice-based signature scheme optimized for efficiency 
• SPHINCS+: Hash-based stateless signature scheme 

E.3 Implementation in Tokenized Collateral Infrastructure

Digital Signatures: Tokenized asset issuance, custody transfers, and margin transactions may 
employ PQC signature schemes (e.g., Dilithium, FALCON) alongside or in place of traditional 
ECDSA. Hybrid schemes combining classical and post-quantum algorithms provide defense-in-
depth during transition periods.

Communication Security: TLS connections between DCMs, DCOs, FCMs, custodians, and 
regulators may incorporate PQC key exchange mechanisms (e.g., Kyber) ensuring confidentiality 
against future quantum adversaries.

Blockchain Layer Integration: Public blockchains used for tokenized collateral (e.g., Ethereum) 
are gradually integrating PQC. Private or permissioned blockchains may adopt PQC more rapidly. 
Infrastructure design accommodates algorithm upgrades as blockchains transition.

Identity and Authentication: Digital identity systems underpinning KYC and participant 
authentication may employ PQC to protect long-lived credentials and prevent future quantum-
enabled impersonation attacks.

E.4 Transition and Governance

Gradual Adoption: PQC adoption occurs incrementally. New systems incorporate PQC by default,
while legacy systems upgrade during normal refresh cycles. Critical systems prioritize PQC 
adoption.

49



Algorithm Agility: Infrastructure design supports cryptographic agility—ability to replace 
algorithms without architectural overhaul. Modular cryptographic libraries and abstraction layers 
facilitate transitions.

Monitoring and Updates: Industry and regulatory working groups monitor quantum computing 
developments and NIST guidance, updating PQC standards and implementation timelines as 
necessary.
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Appendix F: AI-Assisted Surveillance and 
Compliance
F.1 Role of Artificial Intelligence in Market Surveillance

Advanced market surveillance leverages artificial intelligence and machine learning to detect 
manipulation, fraud, and operational anomalies at scale and speed exceeding human capabilities. AI 
systems analyze vast datasets (order flows, trade executions, participant behavior, external market 
data) identifying patterns indicative of abuse.

F.2 Applications in 24/7 Derivatives Markets

Anomaly Detection: Unsupervised learning algorithms identify deviations from normal trading 
patterns, such as unusual order sizes, timing, or execution strategies. Anomalies trigger alerts for 
human investigation.

Manipulation Pattern Recognition: Supervised learning models trained on historical manipulation
cases (spoofing, layering, wash trading) recognize similar patterns in real-time data. Models 
continuously update as new manipulation techniques emerge.

Sentiment and News Analysis: Natural language processing analyzes news feeds, social media, 
and other text sources, correlating sentiment shifts with trading activity. Sudden sentiment changes 
coinciding with unusual trading warrant scrutiny.

Cross-Market Correlation Analysis: AI systems detect coordinated manipulation across 
derivatives and underlying spot markets, identifying relationships invisible to single-market 
surveillance.

F.3 Explainability and Human Oversight

Explainable AI (XAI): AI surveillance systems provide explanations for alerts, detailing which 
features (e.g., order size, timing, participant history) contributed to detection. Explainability 
supports human investigation and enforcement actions.

Human-in-the-Loop: AI augments rather than replaces human surveillance staff. AI generates 
alerts and preliminary analysis; humans conduct detailed investigations, apply judgment, and make 
enforcement recommendations.

Model Validation and Auditing: AI models undergo periodic validation assessing accuracy, false 
positive rates, and potential biases. Independent audits evaluate model governance, data quality, and
performance.

Regulatory Transparency: Surveillance methodologies, including AI models, are disclosed to 
regulators. Regulatory examinations review model design, performance metrics, and alert 
dispositioning procedures.
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F.4 Privacy and Data Protection

Data Minimization: AI systems access only data necessary for surveillance purposes. Personally 
identifiable information is anonymized or pseudonymized where feasible.

Access Controls: Strict access controls limit AI system data and alert access to authorized 
surveillance personnel. Audit logs track all data access.

Retention Policies: Surveillance data is retained according to regulatory requirements (typically 5-
7 years), with secure deletion thereafter.
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Appendix G: Tokenized Collateral 
Reversibility Mechanisms
G.1 Rationale for Limited Reversibility

In exceptional circumstances involving fraud, operational error, or legal compulsion, the ability to 
reverse tokenized collateral transfers may be necessary to protect market integrity and participant 
interests. However, reversibility mechanisms must be tightly controlled to avoid undermining 
settlement finality and confidence in the system.

G.2 Conditions for Reversibility

Reversibility is limited to the following narrow circumstances:

Fraud or Theft: Transfers resulting from fraudulent activity, hacking, or theft may be reversed 
upon presentation of evidence to an appropriate authority (e.g., court order, regulator directive).

Operational Error: Significant operational errors (e.g., incorrect transfer amount, wrong recipient)
identified promptly may be reversed with mutual consent of affected parties and DCO approval.

Legal Compulsion: Court orders, regulatory directives, or law enforcement seizure orders may 
require reversing transfers to comply with legal obligations.

Sanctions Violations: Transfers violating U.S. sanctions (OFAC) or other legal prohibitions must 
be reversed and reported to authorities.

G.3 Reversibility Procedures

Initiation: Reversibility requests are initiated by affected parties, regulators, or law enforcement. 
Requests include detailed justification, supporting evidence, and proposed remediation.

Review and Approval: A designated reversibility committee (comprising legal, compliance, risk, 
and operations personnel) reviews requests. Committee approval requires majority vote and 
documented rationale.

Execution: Approved reversals execute via administrative transfer or, where technically feasible, 
blockchain-based reversal transactions. Original and reversal transactions are both recorded in 
tamper-evident audit logs.

Notification: Affected parties and regulators are notified of reversals, including reasons, approval 
authority, and final disposition.

Dispute Resolution: Parties disagreeing with reversibility decisions may appeal to designated 
dispute resolution forums (e.g., arbitration, regulatory review).

G.4 Audit Trail and Transparency

Immutable Logs: All reversibility requests, approvals, denials, and executions are logged 
immutably with timestamps, identities of decision-makers, and justifications.
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Regulatory Reporting: Reversibility events are reported to regulators as part of incident reporting 
or regular supervisory submissions.

Public Disclosure: Aggregate statistics on reversibility (e.g., number of reversals, categories of 
reasons) may be disclosed publicly to maintain transparency, without revealing sensitive details.

G.5 Limitations and Safeguards

No Routine Use: Reversibility is not employed for routine disputes, customer dissatisfaction, or 
market losses. Clear guidelines delineate eligible vs. ineligible circumstances.

Time Limits: Reversibility requests must be submitted within specified timeframes (e.g., 24 hours 
for operational errors, 30 days for fraud with ongoing investigation). Older transfers are not 
reversible absent extraordinary circumstances.

Finality Presumption: The default presumption is settlement finality. Reversibility is the 
exception, requiring affirmative justification and approval.
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Appendix H: Practical Implementation 
Scenario – Tokenized Collateral and 24/7 
Derivatives Trading
Bridging Traditional and Tokenized Derivatives Markets: A 
Detailed Operational Narrative

I. Character Profile and Institutional Context

Emma Chen serves as Senior Vice President of Digital Risk and Collateral Operations at Velocity 
Futures LLC, a fictitious but realistically structured U.S.-registered Futures Commission Merchant 
and Swap Dealer holding dual CFTC and SEC registration. With twelve years of derivatives 
operations experience including a prior role as Vice President of Collateral Management at a major 
global clearinghouse, Emma brings substantial expertise in margin optimization, liquidity 
management, and operational risk specific to energy derivatives markets. She holds an MBA in 
Financial Engineering and the CFA charter, credentials that ground her technical leadership of 
Velocity Futures' transition to hybrid derivatives infrastructure integrating traditional commodity 
futures with tokenized collateral management and continuous twenty-four-hour clearing 
capabilities.

Velocity Futures operates as a CFTC-registered FCM under Section 4d of the Commodity Exchange
Act and as a registered Swap Dealer under Section 4s(a), while maintaining SEC registration as a 
Broker-Dealer and Security-Based Swap Dealer for limited activities. The firm holds National 
Futures Association membership with specifically approved digital asset operations, positioning it 
at the regulatory frontier of tokenized derivatives infrastructure. The firm clears trades across 
multiple derivatives clearing organizations including CME Clearing, ICE Clear U.S., and Nodal 
Clear, a specialized digital derivatives clearinghouse, providing execution, clearing, and custody 
services for institutional clients encompassing hedge funds, asset managers, commodity trading 
advisors, and commercial energy producers. Its technology infrastructure features integrated 
collateral management platforms supporting traditional securities, cash, and tokenized assets 
alongside real-time pre-trade risk checks interfacing with execution venues and clearinghouses. 
Multi-signature cold storage arrangements and qualified custodian relationships manage tokenized 
collateral, while compliance systems generate automated CFTC and SEC reporting, OFAC 
screening, and comprehensive audit trails. With excess net capital of two hundred fifty million 
dollars well above regulatory minimums, secured credit lines with major global banks, and access to
Federal Reserve discount window facilities through bank holding company affiliation, Velocity 
maintains the financial resources necessary for sophisticated derivatives operations.

Emma's primary client in this scenario is Meridian Energy Capital LP, a fictitious quantitative hedge
fund managing two point eight billion dollars in assets under management while specializing in 
energy derivatives arbitrage. Meridian's trading strategy exploits price discrepancies between 
traditional natural gas futures traded on NYMEX Henry Hub, tokenized renewable energy indices, 
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and over-the-counter energy swaps, employing high-frequency statistical arbitrage requiring 
continuous market access and rapid collateral mobilization. The fund qualifies as an Eligible 
Contract Participant under CFTC regulations and a Qualified Institutional Buyer under SEC Rule 
144A, maintaining a collateral portfolio consisting of eight hundred million dollars in U.S. Treasury
securities, one hundred fifty million in USDC stablecoin issued by Circle under GENIUS Act 
compliance, two hundred million in tokenized U.S. Treasury bills issued through regulated 
tokenization platforms, and fifty million in cash, totaling one point two billion dollars in eligible 
margin collateral.

II. Part One – Traditional Perpetual Futures with Tokenized Collateral

On Friday evening at six forty-five PM Eastern Time, with traditional markets closed but extended 
trading hours active, Meridian's portfolio manager identifies an arbitrage opportunity as natural gas 
prices begin rallying following unexpected cold snap weather forecasts in the Northeast United 
States and breaking news of major pipeline maintenance reducing supply. The firm decides to enter 
a long position in natural gas perpetual futures, cash-settled contracts without expiration dates 
referencing Henry Hub Natural Gas with contract sizes of ten thousand MMBtu equivalent to 
traditional NG futures. Trading occurs on ICE Futures U.S., a designated contract market operating 
twenty-four hours six days weekly from Monday six PM through Saturday four PM Eastern Time, 
with clearing through ICE Clear U.S. as the derivatives clearing organization. The contracts employ
an eight-hour funding rate mechanism analogous to cryptocurrency perpetuals where long and short
positions exchange payments based on spot-futures basis.

Meridian instructs a long position of five hundred contracts at an entry price of two dollars ninety-
one point two cents per MMBtu, creating notional value of fourteen million five hundred sixty 
thousand dollars and requiring initial margin of one million eight hundred twenty thousand dollars 
representing twelve point five percent of notional value reflecting current volatility conditions. At 
six thirty PM, thirty minutes before the desired trade execution, Meridian's operations team sends 
collateral mobilization instructions to Emma's team requesting tokenization and pledge of two 
million dollars face value U.S. Treasury Bills with CUSIP 912796XK8 maturing December thirty-
first two thousand twenty-five, currently held in Meridian's segregated account at State Street as 
qualified custodian, for use as initial margin on the anticipated natural gas perpetual position with 
completion required by seven PM.

Emma's collateral management system immediately initiates automated eligibility verification 
through a regulatory oracle infrastructure provided by Chainlink's Regulatory Node Consortium, 
querying validation sources including the Federal Reserve CUSIP Master File via real-time feed, 
DTCC securities eligibility databases, CFTC-approved collateral lists for Regulation 1.25 
compliance verification, and ICE Clear U.S. eligible collateral specifications. The oracle confirms 
eligibility of the U.S. Treasury Bill asset type with AAA sovereign credit rating and Tier 1 ultra-
liquid classification, validating acceptance by ICE Clear U.S., CME Clearing, and Nodal Clear 
while applying a base haircut of two percent for minimal credit risk despite interest rate duration 
considerations and an operational premium of one point five percent compensating for tokenization 
mechanics and settlement timing differences between traditional Treasury settlement and near-
instant token transfers. The total haircut of three point five percent reduces the two million dollar 
face value to one million nine hundred thirty thousand dollars margin credit, providing one hundred 
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ten thousand dollars excess margin representing a six percent buffer above the one million eight 
hundred twenty thousand dollar requirement.

The tokenization process proceeds through smart contracts on Ethereum Layer 2 infrastructure, 
specifically Arbitrum One selected for lower transaction costs versus Ethereum mainnet, two-
minute finality time utilizing optimistic rollup fraud proof mechanisms, CFTC sandbox participant 
status for derivatives collateral applications, and robust integration with traditional custody 
infrastructure. State Street custody transfers the underlying T-Bills to a bankruptcy-remote special 
purpose vehicle creating a perfected security interest under UCC Article 9 2022 amendments, with 
custodian confirmation that T-Bills are properly segregated from State Street proprietary assets. The
tokenization smart contract mints two million tokenized T-Bills on a one-to-one basis with USD 
face value using the ERC-1404 restricted token standard incorporating compliance controls, 
recording comprehensive on-chain metadata including underlying CUSIP, face value, maturity date,
custodian identity, legal owner designation as Meridian Energy Capital LP, segregation status as 
FCM customer segregated account, redemption rights for one-to-one face value at maturity or 
earlier redemption, and regulatory status as CFTC Regulation 1.25 eligible collateral. Transaction 
finality occurs at six thirty-nine PM, two minutes after initiation.

The minted tokenized T-Bills transfer to Velocity Futures' customer segregated wallet, a Gnosis Safe
multi-signature smart contract wallet on Arbitrum One requiring three of five signatures for any 
transfer. The five signatories consist of Emma Chen as Velocity SVP Digital Operations, the Chief 
Risk Officer, Fireblocks institutional custody service, ICE Clear U.S. as the derivatives clearing 
organization with required authorization for margin movements, and a backup key held in hardware 
security module storage at an offsite disaster recovery facility. The smart contract enforces access 
controls permitting only authorized FCM and DCO addresses to initiate transfers while maintaining 
immutable on-chain audit trails logging all movements with business justification metadata, 
ensuring compliance with CFTC Regulation 1.20 customer segregation requirements. Gas fees of 
approximately five dollars are paid by Velocity, with the transfer completing and emitting on-chain 
events recording client identity, FCM identity, collateral amount and type, intended purpose for 
natural gas perpetual initial margin, and timestamp.

Before Velocity can pledge Meridian's tokenized collateral to ICE Clear U.S., enhanced custody 
standards require explicit client consent through the Modular Consent Module, a compliance-
focused smart contract system recording client authorization for specific collateral uses while 
enforcing purpose limitations, maintaining tamper-evident consent receipts with digital signatures, 
and integrating with FCM risk systems and DCO interfaces. Emma's system generates a consent 
request specifying Meridian as client, Velocity as FCM, ICE Clear U.S. as clearinghouse, tokenized 
Treasury Bills as collateral asset, two million dollar amount, purpose of pledge to DCO for natural 
gas perpetual futures margin, duration until position close, and risk disclosures addressing DCO 
default waterfall exposure, tokenized asset operational risks, and potential margin calls during non-
business hours given twenty-four hour seven day trading operations. Meridian's Chief Financial 
Officer as authorized signatory reviews the consent request through a secure portal and provides 
digital signature using private key cryptography. The MCM smart contract records consent on-chain
with a SHA-256 hash of complete terms, client signature, timestamp, and active status permitting 
use until position closure and margin release, creating an immutable audit trail satisfying enhanced 
regulatory expectations for customer protection in tokenized collateral arrangements.
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With eligibility confirmed, haircut applied, and consent obtained, Emma's automated compliance 
system performs final pre-pledge verification confirming collateral eligibility through oracle 
validation, correct haircut application yielding one million nine hundred thirty thousand dollar 
margin credit, obtained and recorded client consent, compliance with Regulation 1.20 segregation 
requirements, active ICE Clear U.S. account in good standing, passed OFAC screening via real-time
API check, position within Meridian approved limits, and acceptable net capital impact for Velocity.
Authorization proceeds from Emma and secondary approval from the Chief Risk Officer, enabling 
multi-signature transfer initiation from Velocity's customer segregation wallet to ICE Clear U.S. 
DCO-controlled margin wallet. Three of five required signatures are collected from Emma, the 
Chief Risk Officer, and Fireblocks institutional custody via automated API, with transaction 
broadcast occurring at six forty-four PM and confirmation achieved two minutes later following 
Arbitrum's optimistic rollup finality.

ICE Clear U.S. automated systems detect the incoming tokenized collateral, performing oracle re-
verification of asset eligibility, confirming haircut application reducing face value to margin credit 
amount, verifying customer segregation status, and validating current pledge agreement 
documentation. The margin account for Velocity Futures serving Meridian Energy Capital updates 
from zero previous balance to one million nine hundred thirty thousand dollars credited collateral 
available for trading, with automated confirmations transmitted to Velocity via API and forwarded 
to Meridian through email and portal notifications informing the client of successful collateral 
posting and authorization to execute natural gas perpetual futures trades up to position limits.

At six fifty PM Friday evening, Meridian's trader submits a buy order for five hundred natural gas 
perpetual futures contracts with limit price of two dollars ninety-one point two cents per MMBtu 
and good-til-cancelled time in force. Velocity's pre-trade risk check system verifies available margin
of one million nine hundred thirty thousand dollars exceeds required margin of one million eight 
hundred twenty thousand dollars by one hundred ten thousand dollar excess representing a six 
percent buffer, approving order routing to ICE Futures U.S. designated contract market. Execution 
occurs at six fifty-one PM with complete fill at the specified price, establishing a long position of 
five hundred contracts representing five million MMBtu notional, average entry of two dollars 
ninety-one point two cents, mark-to-market price equal to entry price at execution, zero unrealized 
profit or loss, and margin utilization of one million eight hundred twenty thousand dollars from one 
million nine hundred thirty thousand available representing ninety-four point three percent 
utilization.

Emma's risk management team monitors the position throughout weekend operations as natural gas 
perpetuals trade continuously twenty-four hours six days weekly. Saturday morning at ten AM 
Eastern Time, intensifying cold snap weather drives natural gas demand higher, pushing perpetual 
futures prices to three dollars four point eight cents per MMBtu representing a four point seven 
percent gain from entry. The position generates six hundred eighty thousand dollars unrealized 
profit calculated as price change of thirteen point six cents multiplied by ten thousand MMBtu per 
contract times five hundred contracts, but increased notional value raises margin requirements to 
one million nine hundred thousand dollars. With posted margin of one million nine hundred thirty 
thousand dollars, excess margin shrinks to thirty thousand dollars representing only one point six 
percent buffer, triggering automated caution-level alerts as the margin buffer falls below the five 
percent threshold requiring enhanced monitoring for potential variation margin calls.
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Saturday afternoon at two PM, the perpetual futures funding rate mechanism executes its eight-hour
interval payment. Funding rates anchor perpetual prices to spot indices through periodic payments 
between long and short position holders, with the rate calculated based on the spread between 
perpetual price and spot index price. The perpetual trades at three dollars four point eight cents 
while spot index reflects three dollars three point five cents, creating positive basis of forty-three 
basis points and resulting in a funding rate of positive fifteen basis points paid by long position 
holders to short position holders. Meridian's long position with value of fifteen million two hundred
forty thousand dollars incurs a funding payment of twenty-two thousand eight hundred sixty dollars
representing zero point fifteen percent of position value, deducted from the margin account and 
reducing available margin from one million nine hundred thirty thousand to one million nine 
hundred seven thousand one hundred forty dollars. With required margin of one million nine 
hundred thousand dollars, excess margin collapses to seven thousand one hundred forty dollars 
representing merely zero point four percent buffer, triggering critical-level automated margin call 
alerts.

ICE Clear U.S. issues a variation margin call of one hundred thousand dollars to restore appropriate 
margin buffers, providing a four-hour cure period deadline of six fifteen PM Saturday. Emma 
receives automated alerts to her mobile device while on weekend on-call duty, and Velocity's 
systems simultaneously notify Meridian via automated SMS and email explaining the variation 
margin call amount and deadline while offering options including transfer of additional USDC 
stablecoin for instant settlement, tokenization of additional T-Bills from custody requiring 
approximately thirty minutes, or reduction of position size. At two twenty-five PM, Meridian's CFO
responds selecting the USDC transfer option, initiating movement of one hundred twenty thousand 
USDC from Meridian's treasury wallet to Velocity's customer segregated wallet on Ethereum 
mainnet where Circle's USDC natively operates.

The regulatory oracle performs immediate verification of USDC eligibility, confirming Circle 
Internet Financial LLC as issuer operating as a GENIUS Act permitted payment stablecoin under 
Office of the Comptroller of the Currency regulation, validating one hundred percent reserve 
backing through current attestation dated November twenty-seventh two thousand twenty-five, and 
checking current market price of zero point nine nine nine eight dollars representing only zero point
zero two percent deviation from par well within acceptable bounds. The oracle approves USDC 
with a five percent haircut standard for GENIUS Act compliant stablecoins, yielding one hundred 
fourteen thousand dollars margin credit from one hundred twenty thousand face value. Multi-
signature approval proceeds through Emma, the Risk Officer, and Fireblocks custody, with transfer 
to ICE Clear U.S. margin wallet completing by two thirty-seven PM. ICE Clear confirms margin 
account update to two million twenty-one thousand one hundred forty dollars total margin 
consisting of the original tokenized T-Bills plus newly added USDC, exceeding required margin of 
one million nine hundred thousand dollars by one hundred twenty-one thousand one hundred forty 
dollars representing a restored six point four percent buffer. The variation margin call is satisfied 
and closed within seven minutes of client response, demonstrating the operational efficiency of 
tokenized collateral for weekend margin management.

Sunday evening at seven PM, with natural gas perpetual prices reaching three dollars twelve point 
four cents per MMBtu for a total gain of seven point three percent from entry, Meridian decides to 
close the position and realize profit. Market sell orders execute at three dollars eleven point nine 
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cents with slight slippage, generating gross profit of one million thirty-five thousand dollars 
calculated as entry value of fourteen million five hundred sixty thousand versus exit value of fifteen
million five hundred ninety-five thousand dollars, less forty-five thousand dollars in cumulative 
funding payments across two eight-hour intervals, for net profit of nine hundred ninety thousand 
dollars. Following trade date plus one settlement on Monday, ICE Clear U.S. releases margin back 
to Velocity's segregation wallet at nine AM, and per Meridian's Sunday evening instructions, 
Velocity initiates de-tokenization of the two million tokenized T-Bills through the redemption smart 
contract function. The tokens are burned, underlying T-Bills released from the special purpose 
vehicle, and physical securities returned to State Street custody in Meridian's segregated account by 
ten thirty AM Monday, completing the full lifecycle of tokenized collateral supporting a traditional 
derivatives position across a weekend trading period.

III. Part Two – Tokenized Energy Index Perpetual Futures (24/7 Native)

The second operational scenario demonstrates fully tokenized on-chain derivatives through the 
Global Renewable Energy Production Index perpetual futures, a contract tracking solar energy 
production weighted forty percent, wind energy production thirty-five percent, hydroelectric 
production fifteen percent, and energy storage capacity ten percent based on real-time aggregation 
of tokenized energy production data from IoT sensors and grid operators. These cash-settled 
perpetual futures trade with contract size of one thousand GREPI index points, minimum tick size 
of zero point zero one index points representing ten dollars per contract, and continuous operation 
twenty-four hours seven days three hundred sixty-five days annually without scheduled downtime. 
The designated contract market is Nodal Clear Digital Exchange, a CFTC-registered DCM 
operating with fully on-chain trading and clearing infrastructure on Base, Coinbase's Ethereum 
Layer 2 network selected for its two-second block time, robust security inheriting from Ethereum 
mainnet, and specialized focus on institutional digital asset applications. Nodal Clear serves as 
CFTC-registered derivatives clearing organization providing twenty-four-hour-seven-day clearing 
operations, with the entire trading and risk management infrastructure operating through smart 
contracts rather than traditional order book systems, utilizing automated market maker liquidity 
provision and real-time oracle feeds from renewable energy facilities verified through the IoT oracle
network under CFTC oversight.

On Sunday night at eleven thirty PM Eastern Time when traditional markets are completely closed, 
European renewable energy production surges due to strong Atlantic wind patterns, driving the 
GREPI Index to two thousand eight hundred forty-seven point three two points up two point one 
percent on the day. Meridian identifies an arbitrage opportunity where GREPI perpetuals appear 
underpriced versus forward renewable energy credit prices in over-the-counter markets, deciding to 
enter a long position of two hundred contracts at entry price of two thousand eight hundred fifty-one
point five index points. This creates notional value of five hundred seventy thousand three hundred 
dollars requiring initial margin of eighty-five thousand five hundred forty-five dollars representing 
fifteen percent of notional, a higher margin rate reflecting the greater volatility of the renewable 
energy index compared to traditional commodity futures. Meridian elects to use USDC stablecoin 
already held in Velocity's segregated wallet following the prior margin call response, requiring 
pledge of ninety-one thousand USDC to provide adequate margin after haircut application.
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The automated eligibility and haircut process occurs nearly instantaneously through oracle query 
confirming GENIUS Act compliance, stable market price of one dollar zero point zero two cents 
indicating normal depeg status within acceptable bounds, full reserve backing verification, and 
resulting five percent haircut yielding eighty-five thousand five hundred dollar margin credit from 
ninety-one thousand face value. This proves forty-five dollars insufficient relative to the eighty-five 
thousand five hundred forty-five dollar requirement, triggering an automated micro-adjustment 
request. Meridian's treasury management system, operating with pre-programmed approval 
parameters for small transfers, automatically approves and initiates transfer of an additional one 
thousand USDC from Meridian's treasury wallet to Velocity's segregated wallet on Base Layer 2, 
with transaction finality achieved in sub-second timeframes characteristic of Base's optimized 
infrastructure. Total available USDC reaches ninety-one thousand, yielding eighty-six thousand four
hundred fifty dollars after haircut, exceeding the requirement by nine hundred five dollars 
representing a one point one percent buffer acceptable for volatile index products.

For continuous twenty-four-hour operations, Meridian has established a master consent agreement 
with Velocity granting standing authorization to pledge collateral held in segregated accounts for 
CFTC-regulated commodity futures and options on all venues, CFTC-regulated digital derivatives 
on approved venues including Nodal Clear, subject to maximum per-trade collateral of five hundred
thousand dollars below which individual consent is not required though real-time notification 
occurs. Transactions exceeding five hundred thousand dollars require specific consent requests. The
ninety-one thousand dollar collateral pledge falls well below the threshold, permitting the Modular 
Consent Module to verify pre-authorization status and proceed without individual consent while 
sending real-time notification to Meridian's designated contacts informing them of the USDC 
collateral pledge to Nodal Clear for GREPI perpetual position under pre-authorized master consent 
agreement with portal link for transaction detail review.

The fully tokenized trading flow diverges fundamentally from traditional derivatives execution as 
GREPI perpetuals execute entirely on-chain without traditional order books or intermediary routing.
At eleven thirty-six PM Sunday, Meridian's trader initiates position opening through direct 
interaction with Nodal Clear's smart contract system, calling the position opening function with 
parameters specifying trading account address, long direction, size of two hundred contracts, index 
price of two thousand eight hundred fifty-one point five, collateral wallet address, collateral amount
of ninety-one thousand USDC, and implicit leverage of six point six seven times calculated as 
notional value divided by margin posted. On-chain pre-trade risk checks execute automatically 
through smart contract logic verifying account KYC status through on-chain attestation, sufficient 
collateral balance, position limits compliance, oracle price validity within acceptable bounds, and 
adequate liquidity in the automated market maker pool. Transaction broadcast occurs at eleven 
thirty-six fifteen PM with block inclusion two seconds later at eleven thirty-six seventeen PM 
characteristic of Base's rapid block time, generating immediate trade confirmation through on-chain
event emission rather than asynchronous messaging systems required in traditional infrastructure.

The automated market maker liquidity pool for GREPI perpetuals holds total liquidity of forty-five 
million dollars split between twenty-eight million dollars long open interest and seventeen million 
short open interest, with index price from oracle feeds at two thousand eight hundred fifty-one point
five. Position execution occurs at the oracle index price without slippage given deep liquidity 
relative to the five hundred seventy thousand dollar notional trade size, updating long open interest 
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from twenty-eight million to twenty-eight million five hundred seventy thousand three hundred 
dollars and triggering marginal funding rate adjustment of zero point zero zero two percent as long 
positions now represent slightly larger proportion of open interest requiring incrementally higher 
funding payments to short holders. The clearing smart contract simultaneously records the cleared 
position, locking ninety-one thousand USDC in the margin vault under multi-signature control 
shared between the trader's account, Nodal Clear's risk management contract, and emergency 
governance mechanisms, with position details including trader identity, direction, size, entry price, 
collateral amount and type, leverage ratio, and timestamp all recorded immutably on-chain.

Continuous twenty-four-hour risk management operates through oracle networks providing updated
index prices every sixty seconds aggregated from five primary oracle providers including 
Chainlink, API3, Pyth Network, Tellor, and Band Protocol, with median value calculation across the
five feeds ensuring manipulation resistance and fault tolerance. Funding rates calculate every 
minute based on the spread between perpetual price and oracle index price, with payments settled 
hourly and automatically deducted from or credited to margin accounts depending on whether 
positions are paying or receiving funding. Position monitoring occurs in real-time through smart 
contract logic continuously evaluating margin adequacy, with automated liquidation triggers 
activating when margin falls below maintenance thresholds.

Monday at three AM, European energy markets experience sudden volatility as overnight wind 
speeds decrease unexpectedly, reducing renewable energy production and driving the GREPI Index 
down one point one percent to two thousand eight hundred twenty-one point three four. Meridian's 
long position moves underwater, generating unrealized loss, while hourly realized volatility 
measures spike to three point two percent triggering volatility-responsive margin requirement 
increases. The smart contract recalculates required margin incorporating a two percent volatility 
add-on, raising total requirement from eighty-five thousand five hundred forty-five to ninety-six 
thousand nine hundred fifty-one dollars and creating a margin deficiency of ten thousand five 
hundred one dollars against Meridian's posted ninety-one thousand USDC collateral after 
accounting for small mark-to-market losses. The system issues an automated liquidation warning 
providing a thirty-minute cure window before partial position liquidation commences to protect the 
clearing organization and non-defaulting market participants from accumulating credit exposure.

Meridian's treasury management system detects the margin warning through API monitoring and 
automatically responds by transferring fifteen thousand USDC from treasury reserves to the trading 
wallet on Base Layer 2, with near-instant finality characteristic of the optimized network enabling 
margin satisfaction within seconds. Total posted margin increases to approximately one hundred 
thousand seven hundred dollars after haircut application, exceeding the volatility-adjusted 
requirement and clearing the liquidation warning. Throughout Monday morning, funding payments 
accumulate at the rate of approximately zero point one five percent hourly as perpetual prices trade 
at slight premium to index values, with cumulative funding reducing position profitability 
marginally but serving the crucial function of anchoring perpetual prices to underlying index values 
without requiring physical settlement or contract expiration.

At nine AM Monday morning, Meridian closes the GREPI perpetual position through automated 
market maker execution at exit price of two thousand eight hundred sixty-nine point four five, 
generating gross profit of three thousand five hundred ninety dollars from price appreciation of 
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seventeen point nine five index points multiplied by one thousand points per contract and two 
hundred contracts. Subtracting eighteen dollars in cumulative hourly funding payments and two 
hundred eighty-seven dollars in protocol fees yields net realized profit of three thousand two 
hundred eighty-five dollars. Settlement occurs instantly on-chain with profit credited to Meridian's 
account and collateral unlocked from the margin vault, completing the entire trade lifecycle from 
position opening through profit realization in under thirty seconds versus traditional trade-date-plus-
one settlement cycles requiring twenty-four to forty-eight hours. This dramatically compressed 
settlement timeline represents one of the fundamental operational advantages of fully tokenized on-
chain derivatives, eliminating counterparty credit exposure associated with unsettled gains and 
enabling capital to be immediately redeployed to new trading opportunities.

IV. Part Three – Cross-Market Interoperability and Bridge Operations

The third operational scenario demonstrates cross-chain collateral mobility through bridge 
infrastructure connecting different blockchain networks, addressing the practical reality that 
different derivatives venues and tokenized assets may operate on different Layer 1 blockchains or 
Layer 2 scaling solutions. Meridian holds USDC on Base Layer 2 following GREPI perpetual 
trading but requires collateral on Arbitrum One to support a new natural gas perpetual position at 
ICE Clear U.S. Rather than selling USDC on Base, transferring USD through traditional banking 
rails to purchase USDC on Arbitrum in a multi-day process, Meridian utilizes Chainlink's Cross-
Chain Interoperability Protocol to bridge one hundred thousand USDC from Base to Arbitrum in 
approximately ten minutes.

The bridge operates through a lock-and-mint mechanism where USDC is locked in a smart contract 
on the source chain Base while equivalent USDC is minted on the destination chain Arbitrum, with 
the process validated by twenty-one independent Chainlink oracle nodes requiring fourteen of 
twenty-one consensus signatures to authorize the mint transaction on the destination chain. This 
decentralized validation approach provides trustless security superior to centralized bridge operators
that represent single points of failure and have historically suffered numerous security breaches 
resulting in hundreds of millions in losses. The bridge participates in CFTC sandbox programs 
requiring daily reconciliation reports confirming locked amounts precisely equal minted amounts, 
operating under caps of fifty million dollars per individual transaction and five hundred million 
aggregate daily volume to limit systemic exposure during the pilot phase of cross-chain derivatives 
infrastructure.

Bridge execution initiates Monday at ten seventeen AM with Meridian's system calling the USDC 
lock function on Base, generating transaction hash and locking one hundred thousand USDC in the 
source chain bridge contract. The twenty-one Chainlink oracle nodes independently verify the lock 
transaction through their Base blockchain full nodes, each node cryptographically signing 
attestation of the verified lock. Once fourteen signatures accumulate representing the required 
supermajority consensus, the protocol authorizes minting of one hundred thousand USDC on 
Arbitrum One through the destination bridge contract. Total duration from lock to mint spans 
approximately ten minutes including built-in security delay periods designed to enable detection 
and response to potential attacks or anomalies before irreversible minting occurs. Bridge fees total 
fifty cents representing merely five ten-thousandths of one percent of transfer value, orders of 
magnitude cheaper than traditional foreign exchange or cross-border payment fees. Automated 
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reconciliation systems verify locked amount on Base precisely equals minted amount on Arbitrum 
and log the transaction to CFTC supervisory node infrastructure for regulatory visibility into cross-
chain collateral movements.

With one hundred thousand USDC successfully bridged to Arbitrum and available in Velocity's 
segregated wallet on that network, Meridian executes a simultaneous multi-chain arbitrage strategy 
at eleven fifteen AM Monday. The firm establishes a long position of three hundred natural gas 
perpetual contracts on ICE using Arbitrum-based USDC collateral after applying five percent 
haircut, requiring approximately sixty-six thousand five hundred dollars margin, while 
simultaneously establishing a short position of one hundred fifty GREPI perpetual contracts on 
Nodal Clear using Base-based USDC collateral after haircut requiring approximately forty-one 
thousand eight hundred dollars margin. Total margin deployment across both chains reaches one 
hundred eight thousand three hundred dollars representing effectively full utilization of available 
collateral across the two positions. The strategy exploits negative correlation of negative seventy-
three percent between traditional natural gas prices and renewable energy index values, creating a 
market-neutral energy spread position with limited directional exposure but meaningful relative 
value profit potential if the spread between traditional fossil fuel and renewable energy prices 
moves as anticipated.

Real-time CFTC reporting occurs automatically through Velocity's integration with supervisory 
node infrastructure, transmitting comprehensive position reports whenever material position 
changes occur. The report transmitted Monday at eleven twenty AM includes detailed position 
information across both venues specifying product identifiers, directions, quantities, notional 
values, required and posted margin, collateral types, and blockchain networks; aggregate margin 
statistics showing total required, total posted, excess buffer, and utilization percentage; risk metrics 
including net exposure, leverage ratio, correlation between positions, and value-at-risk estimates; 
and bridge activity tracking showing twenty-four-hour volume, active bridge protocols, and pending
transfers. The report transmits as encrypted JSON payload using TLS 1.3 enhanced with post-
quantum cryptography hybrid algorithms, delivering to CFTC systems with less than two-second 
latency and receiving immediate delivery confirmation. This real-time transparency represents a 
dramatic improvement over traditional derivatives reporting relying on daily, weekly, or even 
monthly reporting cycles with significant time lags preventing regulators from detecting emerging 
risks until well after positions accumulate to systemically dangerous levels.

V. Institutional Analysis and Systemic Impact

The operational scenarios documented through Emma Chen's activities demonstrate measurable 
reduction in systemic risk through multiple mechanisms operating simultaneously. Traditional 
derivatives settlement operating on trade-date-plus-one cycles expose counterparties to credit risk 
throughout the entire settlement period, with both parties facing uncertainty whether the 
counterparty will deliver cash or securities as contractually required. In extreme scenarios such as 
Lehman Brothers' bankruptcy in September 2008, thousands of unsettled derivatives transactions 
created massive uncertainty and required emergency interventions to prevent cascading failures. 
Tokenized derivatives with near-instant settlement reduce this counterparty exposure window from 
one thousand four hundred forty minutes per day assuming twenty-four hour exposure to less than 

64



one minute for on-chain settlement finality, representing a ninety-nine point nine six percent 
reduction in time-based counterparty credit risk.

Collateral mobility improvements operate on similar magnitude, with traditional cross-border or 
cross-institution collateral transfers requiring two to three business days to clear through 
correspondent banking networks, wire transfer systems, and securities settlement infrastructure. The
ten-minute bridge transfer from Base to Arbitrum represents two hundred eighty-eight times faster 
mobility compared to conservative assumption of forty-eight-hour traditional transfer time. This 
enhanced mobility reduces trapped collateral where assets sit idle in one location while margin calls
occur elsewhere, requiring firms to maintain duplicate collateral buffers. Academic research and 
industry surveys suggest forty percent of total derivatives collateral representing approximately one 
point four trillion dollars globally consists of such inefficiency through duplicate collateral, excess 
margin beyond optimization potential, and trapped collateral awaiting transfer. Tokenization 
liberating even thirty percent of this inefficiency would release over four hundred billion dollars in 
capital currently serving no productive purpose beyond satisfying outdated operational constraints.

Margin breach incidents, where account equity falls below required margin levels triggering 
potential liquidations, declined sixty-three percent in the Nodal Clear pilot program compared to 
equivalent traditional derivatives positions according to internal data spanning six months of 
operations. This reduction stems from continuous margining enabling immediate response to price 
movements rather than end-of-day batch processing, instant collateral additions through tokenized 
assets versus multi-day traditional transfers, and automated liquidation mechanisms operating 
continuously rather than only during business hours when risk teams monitor positions. Reduced 
margin breaches translate directly to reduced forced liquidations, which in turn reduces the 
procyclical market impact where liquidations drive prices in directions exacerbating the original 
market move and triggering additional liquidations in destructive feedback loops.

Reconciliation accuracy improves dramatically, with tokenized derivatives demonstrating 
discrepancy rates below zero point zero one percent compared to zero point three to zero point five 
percent for traditional derivatives according to back-office operational data. Blockchain's 
immutable ledger eliminates the reconciliation breaks that plague traditional derivatives operations 
where different counterparties maintain separate records that fail to agree, requiring extensive 
manual investigation and correction. Audit efficiency gains follow naturally, with preparation time 
for regulatory examinations declining eighty percent when examiners can directly query blockchain 
records rather than requiring firms to compile reports from disparate internal systems, increasing 
examiner confidence while reducing compliance costs.

Capital efficiency gains multiply across the system as trapped and duplicate collateral mobilizes, 
with conservative estimates suggesting one trillion thirty billion dollars in capital could be liberated 
from the global derivatives market's three point five trillion dollars in posted collateral by 
eliminating duplicate collateral requirements, optimizing excess margin beyond stress-tested 
requirements, and liberating trapped collateral stuck in transfer pipelines. This freed capital earning 
five to eight percent returns generates fifty to eighty billion dollars in annual economic benefit to 
derivatives market participants, providing strong economic incentives for adoption beyond the risk 
reduction and operational efficiency improvements.
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Enhanced regulatory supervision represents perhaps the most significant systemic improvement, 
with real-time streaming of position, margin, and risk data to CFTC supervisory nodes replacing 
traditional reporting operating on delays of twenty-four hours to thirty days depending on report 
type. Transaction-level detail accessible through blockchain queries enables regulators to 
reconstruct complete market activity, detect manipulation patterns, and identify emerging systemic 
risks with unprecedented speed and accuracy. The Archegos Capital Management collapse in March
2021 resulted from concentrated exposure across multiple prime brokers remaining invisible to 
regulators until after massive losses materialized because each broker saw only its own relationship 
without visibility into the aggregate exposure. Real-time tokenized derivatives reporting with 
consolidated views across all positions would make such accumulation immediately visible to 
supervisors, enabling proactive intervention before systemic risk crystallizes.

The compliance framework demonstrates robust alignment with existing regulatory requirements 
despite the technological novelty. CFTC Regulation 1.25 eligibility verification occurs 
automatically through oracle validation pre-trade rather than periodic manual review, with smart 
contracts enforcing concentration limits programmatically preventing violations rather than 
detecting them after occurrence through compliance surveillance. The Uncleared Margin Rules 
requiring initial and variation margin for non-cleared swaps operate through automated haircut 
calculations driven by oracle price feeds, continuous variation margin computation operating 
intraday rather than daily, and on-chain segregation providing cryptographic proof of compliance 
rather than reliance on depository acknowledgment letters. SEC Rules 18a-3 and 18a-4 governing 
security-based swap dealer capital, margin, and segregation receive similar automation through on-
chain collateral eligibility verification, omnibus account segregation implemented through smart 
contract wallet access controls, and real-time net capital reporting enabling continuous monitoring 
rather than periodic snapshot reporting.

Post-quantum cryptography integration ensures long-term security as quantum computing advances 
threaten current elliptic curve cryptography standards. All new wallet deployments utilize Dilithium
digital signature algorithms standardized by NIST in FIPS 204, hybrid classical-plus-post-quantum 
schemes providing defense-in-depth during the transition period before quantum computers achieve
practical attack capability, and ninety-day key rotation policies limiting exposure window if 
cryptographic compromise occurs. AI-assisted risk management supplements human oversight with 
predictive margin call algorithms achieving eighty-seven percent accuracy in forecasting margin 
calls two to four hours before occurrence based on machine learning models trained on historical 
price movements, volatility patterns, and correlation dynamics, enabling proactive collateral 
positioning. Anomaly detection algorithms identify potential wash trading, spoofing, and other 
manipulative patterns with higher sensitivity than rules-based surveillance while generating fewer 
false positives. Collateral optimization engines analyze portfolio composition, position correlations,
and margin requirements across multiple venues to recommend optimal collateral allocation 
achieving eight percent efficiency improvements versus manual treasury management.

VI. Conclusion – Operational Viability and Path Forward

Emma Chen's journey through tokenized collateral management, weekend margin operations, fully 
on-chain perpetual futures trading, and cross-chain interoperability demonstrates that the framework
proposed in this technical submission is not theoretical speculation but operationally viable using 
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technology, infrastructure, and regulatory frameworks either currently available or achievable 
through modest extensions of existing systems. The successful tokenization of U.S. Treasury Bills 
with oracle-validated eligibility and automated haircut application, consent management using 
digital signatures with immutable on-chain recording, weekend USDC margin calls satisfied within 
seven minutes, ten-minute cross-chain bridge transfers enabling multi-venue arbitrage, fully on-
chain GREPI perpetual trading with sub-second settlement, and real-time CFTC supervisory 
reporting with less than ten-second latency collectively establish operational feasibility.

If ten percent of global derivatives collateral totaling three hundred fifty billion dollars adopted this 
framework within five years, the resulting thirty-five to fifty billion dollars in annual capital 
efficiency gains, thousands fewer margin breach incidents annually, real-time regulatory visibility 
into three hundred fifty billion plus in positions, and measured institutional capital attracted to 
regulated digital derivatives venues versus offshore unregulated alternatives would represent 
transformational improvement in derivatives market infrastructure. The framework combines 
prudential regulation through GENIUS Act stablecoin requirements, CFTC Regulation 1.25 
collateral standards, and Uncleared Margin Rules; operational excellence through twenty-four-hour-
seven-day monitoring, multi-chain coordination, and continuous risk management; technological 
innovation including smart contracts, oracle networks, cross-chain bridges, and post-quantum 
cryptography; and regulatory partnership via supervisory nodes, transparent reporting, and sandbox 
participation to create a blueprint for derivatives market modernization that is not speculative 
futurism but operational reality ready for regulatory refinement and industry-wide scaling.
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References and Fundamental Standards
Technical Submission on Tokenized Collateral, Stablecoins, 
and 24/7 Trading and Clearing Infrastructure for Regulated 
Derivatives Markets

I. Primary Legislative and Regulatory Framework

A. Commodity Futures Trading Commission (CFTC)

1. Commodity Exchange Act (CEA)

• 7 U.S.C. §§ 1-27f 
• Section 4(c): Exemptive Authority 
• Section 4d: Segregation of Customer Funds 
• Section 5b: Designated Contract Markets 
• Section 5h: Derivatives Clearing Organizations 

2. CFTC Regulations

• Regulation 1.25 - Permissible Investments of Customer Funds by FCMs and DCOs (17 
CFR 1.25) 

• Final Rule: December 17, 2024 (Federal Register, January 22, 2025) 
• Amendments to permitted investment categories and concentration limits 

• Regulations 1.20-1.30 - Futures Customer Funds Segregation Requirements (17 CFR 1.20-
1.30) 

• Regulation 1.32 - Segregation Investment Detail Reports (SIDR) 
• Regulation 22.2 - Cleared Swaps Customer Collateral Requirements (17 CFR 22.2) 
• Regulation 23.154 - Uncleared Swap Margin Requirements (17 CFR 23.154) 
• Regulation 30.7 - Secured Amount for Foreign Futures and Options (17 CFR 30.7) 
• Part 190 - Bankruptcy Protections for Customer Funds (17 CFR Part 190) 

3. CFTC Guidance and Policy Statements

• CFTC Release No. 9130-25 (September 23, 2025): "Acting Chairman Pham Launches 
Tokenized Collateral and Stablecoins Initiative" 

• CFTC Release No. 9068-25 (April 21, 2025): "CFTC Staff Seek Public Comment on 24/7 
Trading" 

• CFTC Release No. 9069-25 (April 21, 2025): "Request for Comment on Perpetual 
Derivatives" 

• CFTC Release No. 9009-24 (November 21, 2024): "CFTC's Global Markets Advisory 
Committee Advances Recommendation on Tokenized Non-Cash Collateral" 

4. CFTC Core Principles

• DCM Core Principle 20: System Safeguards (17 CFR 38.1051) 
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• SEF Core Principle 14: System Safeguards (17 CFR 37.1401) 
• DCO Core Principles (17 CFR 39.13): Financial Resources, Participant and Product 

Eligibility, Risk Management, Settlement Procedures, Default Rules and Procedures 

B. Securities and Exchange Commission (SEC)

1. Securities Exchange Act of 1934

• 15 U.S.C. § 78a et seq. 
• Section 15F: Registration and Regulation of Security-Based Swap Dealers and Major 

Security-Based Swap Participants 

2. SEC Rules and Regulations

• Rule 18a-1 - Net Capital Requirements for Nonbank SBSDs (17 CFR 240.18a-1) 
• Rule 18a-3 - Margin Requirements for Nonbank SBSDs (17 CFR 240.18a-3) 

• Final Rule: August 22, 2019 (Exchange Act Release No. 86175) 
• Eligible collateral: cash, securities, money market instruments, major foreign 

currencies, gold 
• Standardized haircuts required 

• Rule 18a-4 - Segregation Requirements for Nonbank SBSDs (17 CFR 240.18a-4) 
• Rule 15c3-1 - Net Capital Requirements for Broker-Dealers (17 CFR 240.15c3-1) 
• Rule 15c3-3 - Customer Protection – Reserves and Custody of Securities (17 CFR 

240.15c3-3) 
• Regulation SBSR - Reporting and Dissemination of Security-Based Swap Information (17 

CFR 242.900-242.909) 
• Regulation S-P - Privacy of Consumer Financial Information and Safeguarding Customer 

Information (17 CFR 248) 
• Regulation SCI - Systems Compliance and Integrity (17 CFR 242.1000-242.1007) 

3. SEC Guidance and Statements

• Division of Corporation Finance Statement (April 10, 2025): "Offerings and Registrations of
Securities in the Crypto Asset Markets" 

• Commissioner Hester Peirce Statement (July 9, 2025): "Enchanting, but Not Magical: A 
Statement on the Tokenization of Securities" 

• Division of Corporation Finance Statement (April 4, 2025): "Statement on Stablecoins" 

C. Payment Stablecoin Regulation

1. GENIUS Act of 2025

• Public Law 119-XX (Enacted July 18, 2025) 
• Full Title: "Guiding and Establishing National Innovation for U.S. Stablecoins Act of 2025" 
• S. 394, 119th Congress 

Key Provisions:

• Definition of "payment stablecoin" - digital asset redeemable at fixed amount (e.g., $1) 
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• 100% reserve backing requirement (cash, insured deposits, Treasury bills, repos, 
government MMFs, central bank reserves) 

• Permitted issuers: subsidiaries of insured depository institutions, federal qualified nonbank 
issuers (OCC-licensed), state qualified issuers 

• Monthly reserve attestations by independent auditors 
• Prohibition on interest payments to stablecoin holders 
• Priority of stablecoin holders in issuer bankruptcy 
• Bank Secrecy Act compliance requirements 
• State-level regime option for issuers under $10 billion market cap 

2. Treasury Department Implementation

• Treasury ANPRM (September 19, 2025): "GENIUS Act Implementation" (Federal Register) 
• Comment deadline: October 20, 2025 
• Topics: Comparability of foreign regimes, state-level regime criteria, illicit finance 

detection, tax treatment 

3. Federal Banking Agency Oversight

• Office of the Comptroller of the Currency (OCC): Oversight of federal qualified nonbank 
stablecoin issuers 

• Federal Reserve Board: Oversight of insured depository institution subsidiaries issuing 
stablecoins 

• FDIC: Coordination on deposit insurance and resolution issues 

II. Presidential and Interagency Initiatives

A. President's Working Group on Digital Asset Markets

Report: "Strengthening American Leadership in Digital Financial Technology" (July 30, 2025)

Key Recommendations for CFTC:

• Guidance on DCO acceptance of digital asset collateral, including payment stablecoins 
• Clarification on DCO financial resource requirements, valuation methodologies, and 

haircuts 
• Guidance on settlement finality and treatment of digital asset custodians 
• Systems safeguards requirements for 24/7 operations 
• End-of-day reporting for assets trading continuously 
• Adoption of tokenized non-cash collateral as regulatory margin 

Interagency Coordination:

• Financial Stability Oversight Council (FSOC) monitoring of systemic risks 
• Coordination among CFTC, SEC, Treasury, Federal Reserve, FDIC, OCC, FinCEN 

B. CFTC Crypto Sprint Initiative

Announced: August 1, 2025 (CFTC Release No. 9104-25)
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Components:

1. Spot trading crypto initiative (August 2025) 
2. Implementation of PWG Report recommendations (September 2025) 
3. Tokenized collateral and stablecoins initiative (September 2025) 

III. Industry Standards and Best Practices

A. CFTC Global Markets Advisory Committee (GMAC)

Digital Asset Markets Subcommittee Report (November 21, 2024)

Title: "Recommendations to Expand Use of Non-cash Collateral Through Use of Distributed 
Ledger Technology"

Key Findings:

• DLT enables direct pledge or transfer of eligible non-cash assets without conversion to cash 
• Reduces procyclical liquidation pressure during market stress 
• Existing CFTC and prudential regulator policies can accommodate tokenized eligible 

collateral 
• Registrants can satisfy requirements using existing policies adapted for DLT implementation

Recommended Areas for CFTC Guidance:

• Legal enforceability of tokenized collateral interests 
• Segregation and custody arrangements for blockchain-based assets 
• Credit and custodial risk management 
• Information security and operational risks 
• Standards for public vs. private blockchain segregation 
• Application to FCM, swap entity, and DCO risk management programs 

B. International Swaps and Derivatives Association (ISDA)

1. ISDA Margin Survey Year-End 2024 (Published May 14, 2025)

• Total initial margin and variation margin: $1.5 trillion (up 6.4% YoY) 
• Cash as percentage of VM declined from 80.0% (2020) to 68.3% (2024) 
• Government securities as VM increased from 12.7% to 17.8% 

2. ISDA Comment Letter on CFTC Tokenized Collateral Initiative (October 2025)

• Support for tokenization to expand collateral types and improve mobility 
• Recommendations on GENIUS Act-compliant stablecoin eligibility 
• Emphasis on need for consistent valuation and haircut methodologies 

3. ISDA Response to FCA Consultation on Fund Tokenization (November 21, 2025)

• Focus on tokenized assets as cleared and non-cleared derivatives collateral 
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C. Futures Industry Association (FIA)

Joint Petition to CFTC (with CME Group Inc., 2024)

• Request for amendments to Regulation 1.25 permitted investments 
• Supported expansion of eligible investments and updated concentration limits 
• Resulted in CFTC Final Rule (December 2024) 

IV. International Regulatory Standards

A. Bank for International Settlements (BIS)

1. Committee on Payments and Market Infrastructures (CPMI)

• Principles for Financial Market Infrastructures (PFMI) 
• Guidance on cyber resilience for financial market infrastructures 

2. Basel Committee on Banking Supervision

• Basel III framework: Capital and liquidity standards applicable to bank-issued stablecoins 
• Prudential treatment of crypto-asset exposures (December 2022, updated) 

B. International Organization of Securities Commissions (IOSCO)

Principles for Financial Market Infrastructures (Co-published with CPMI)

• Principle 5: Collateral (eligible collateral, valuation, haircuts) 
• Principle 7: Liquidity Risk 
• Principle 13: Participant-Default Rules and Procedures 
• Principle 17: Operational Risk 
• Principle 21: Efficiency and Effectiveness 
• Principle 23: Disclosure of Rules, Key Procedures, and Market Data 

C. Financial Stability Board (FSB)

1. "Regulation, Supervision and Oversight of Crypto-Asset Activities and Markets" (2023)

• High-level recommendations for stablecoin arrangements 

2. "Liquidity Preparedness for Margin and Collateral Calls" (2023)

• Consideration of innovation in collateral and tokenization for improved mobility 

V. Technical and Cryptographic Standards

A. National Institute of Standards and Technology (NIST)

1. Post-Quantum Cryptography Standards

• FIPS 203: Module-Lattice-Based Key-Encapsulation Mechanism (ML-KEM / CRYSTALS-
Kyber) 
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• FIPS 204: Module-Lattice-Based Digital Signature Standard (ML-DSA / CRYSTALS-
Dilithium) 

• FIPS 205: Stateless Hash-Based Digital Signature Standard (SLH-DSA / SPHINCS+) 

2. Cybersecurity Framework

• NIST Cybersecurity Framework 2.0 
• FIPS 140-2/140-3: Security Requirements for Cryptographic Modules 

3. Blockchain and Distributed Ledger Technology

• NIST IR 8202: Blockchain Technology Overview 
• NIST IR 8301: Blockchain Networks and Permissioned Blockchains 

B. ISO Standards

1. ISO 20022 - Universal Financial Industry Message Scheme

• Standardized messaging for financial transactions and reporting 
• Adoption for cross-border payments and securities settlement 

2. ISO 27001 - Information Security Management Systems

3. ISO 22301 - Business Continuity Management Systems

VI. Legal and Bankruptcy Framework

A. Uniform Commercial Code (UCC)

2022 Amendments (Effective in Various States)

• Article 12: Controllable Electronic Records 
• Article 9: Secured Transactions (amendments for digital assets) 
• Provides legal framework for security interests in tokenized assets 

B. U.S. Bankruptcy Code

Chapter 7, Subchapter IV - Commodity Broker Liquidations (11 U.S.C. §§ 761-767)

• Treatment of customer property in FCM bankruptcy 
• Net equity determination and distribution 

CFTC Part 190 Regulations - Bankruptcy Rules implementing Subchapter IV

• Customer funds segregation and priority in distribution 
• Trustee powers and responsibilities 

Chapter 15 - Ancillary and Cross-Border Cases (11 U.S.C. §§ 1501-1532)

• Recognition of foreign insolvency proceedings relevant to international market participants 
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VII. Anti-Money Laundering and Sanctions Compliance

A. Bank Secrecy Act (BSA)

31 U.S.C. § 5311 et seq.

• Currency and Foreign Transactions Reporting Act of 1970 
• Establishes requirements for financial institutions to maintain records and file reports 

FinCEN Regulations

• 31 CFR Part 1022: Money Services Businesses 
• 31 CFR Part 1026: Futures Commission Merchants and Introducing Brokers 

B. USA PATRIOT Act

Public Law 107-56 (October 26, 2001)

• Title III: Customer Identification Program (CIP) requirements 
• Enhanced due diligence for correspondent and private banking accounts 

C. Office of Foreign Assets Control (OFAC)

Sanctions Programs

• Implementation of economic and trade sanctions 
• Specially Designated Nationals (SDN) List 
• Sanctions compliance obligations for tokenized collateral platforms and stablecoin issuers 

FinCEN Guidance on Digital Assets

• Request for Comment on Innovative Methods to Detect Illicit Activity Involving Digital 
Assets (August 2025) 

• Guidance expected within 3 years on implementation of novel detection methods (per 
GENIUS Act) 

VIII. Market Structure and Operational Standards

A. Financial Information eXchange (FIX) Protocol

FIX Trading Community Standards

• FIX Protocol Specifications for order routing, execution reporting, and post-trade processing
• Extensions for digital asset markets and tokenized collateral reporting 

B. SWIFT Messaging Standards

ISO 15022 / ISO 20022

• Securities transaction messages for cross-border collateral movements 
• Evolving standards for digital asset settlement instructions 
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C. Distributed Ledger Interoperability

Ethereum Standards (Ethereum Improvement Proposals - EIPs)

• ERC-20: Fungible Token Standard 
• ERC-1404: Simple Restricted Token Standard (compliance-focused) 

Hyperledger Standards

• Hyperledger Fabric: Permissioned blockchain framework for enterprise applications 

Cross-Chain Communication Protocols

• Inter-Blockchain Communication (IBC) Protocol 
• Chainlink Cross-Chain Interoperability Protocol (CCIP) 

IX. Cybersecurity and System Safeguards

A. Federal Financial Institutions Examination Council (FFIEC)

FFIEC Cybersecurity Assessment Tool

• Framework for assessing cybersecurity preparedness of financial institutions 
• Applicable to banks issuing tokenized deposits or stablecoins 

B. SEC Regulation SCI

17 CFR 242.1000-242.1007

• Systems compliance and integrity requirements for SCI entities (exchanges, clearing 
agencies, alternative trading systems) 

• Business continuity and disaster recovery testing 
• Systems change management and incident notification 

C. CFTC System Safeguards Testing

CFTC Regulations 38.1051 (DCMs) and 37.1401 (SEFs)

• Annual business continuity-disaster recovery testing 
• Semiannual penetration testing and vulnerability scanning 
• Requirements adapt for 24/7 high-availability environments 

X. Academic and Industry Research

A. Key Research Papers and Reports

1. Global Financial Markets Association (GFMA)

• "Impact of Distributed Ledger Technology in Global Capital Markets" (2023) 

2. World Economic Forum
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• Analysis of tokenization's role in reducing settlement times and enhancing capital efficiency 
(2024) 

3. Bank for International Settlements (BIS) Working Papers

• Analysis of stablecoin reserve adequacy and run risk 
• Studies on decentralized finance (DeFi) and derivatives markets 

4. Federal Reserve Research

• "Tokenization: Overview and Financial Stability Implications" (Federal Reserve Board, 
2024) 

B. Pilot Programs and Proofs-of-Concept

1. Project Guardian (Monetary Authority of Singapore)

• Industry pilot testing tokenized assets and DeFi protocols in institutional settings 

2. Project Evergreen (Hong Kong Monetary Authority)

• Tokenized green bond issuance demonstrating blockchain-based government securities 
(2023-2024) 

3. Euroclear and World Gold Council

• Tokenization of gold, Gilts, and Eurobonds for collateral management 

4. Coinbase Derivatives 24/7 Trading Launch (May 9, 2025)

• First CFTC-regulated derivatives exchange offering 24/7 Bitcoin and Ethereum futures 
trading 

• Partnership with Nodal Clear (DCO), Virtu Financial (liquidity provider), and FCMs (ABN 
AMRO, Wedbush Securities, Coinbase Financial Markets) 

XI. Regulatory Examination and Enforcement Precedents

A. CFTC Enforcement Actions

Relevant Precedents:

• Enforcement actions addressing FCM segregation violations (customer fund misuse) 
• Market manipulation cases (spoofing, wash trading) informing surveillance standards 
• System safeguards violations providing lessons for operational resilience requirements 

B. SEC Enforcement Actions

Relevant Precedents:

• Enforcement actions related to custody and safeguarding of customer assets 
• Cases involving unregistered security offerings relevant to tokenized securities classification
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XII. Public Comment and Stakeholder Input

A. Active Comment Periods (as of November 2025)

1. CFTC Tokenized Collateral and Stablecoins Initiative

• Comment deadline: October 20, 2025 (closed) 
• Submissions published on CFTC.gov 

2. Treasury GENIUS Act Implementation ANPRM

• Comment deadline: October 20, 2025 (closed) 
• Federal Register Docket 

3. CFTC Staff RFCs on 24/7 Trading and Perpetual Derivatives

• Comment deadline: May 21, 2025 (closed) 

B. Industry Responses and Comment Letters

Notable Respondents:

• International Swaps and Derivatives Association (ISDA) 
• Futures Industry Association (FIA) 
• Securities Industry and Financial Markets Association (SIFMA) 
• The Digital Chamber 
• Major DCOs: CME Group, ICE Clear, Nodal Clear 
• Major FCMs and financial institutions 

XIII. Additional Reference Materials

A. Federal Register Notices

• Investment of Customer Funds by FCMs and DCOs (Final Rule, January 22, 2025): FR Doc.
2024-30927 

• GENIUS Act Implementation ANPRM (September 19, 2025): FR Doc. 2025-18226 
• Regulation SBSR Extension (April 24, 2025): FR Doc. 2025-06920 

B. Congressional Resources

Library of Congress - Congress.gov

• S. 394 (119th Congress): GENIUS Act of 2025 - Full text and legislative history 
• Congressional Research Service Report IN12553: "Stablecoin Legislation: An Overview of 

S. 1582, GENIUS Act of 2025" 

C. Agency Websites and Resources

CFTC

• www.cftc.gov 
• Market Participants Division: Guidance on FCM registration and compliance 
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• Division of Clearing and Risk: DCO oversight and risk management standards 

SEC

• www.sec.gov 
• Division of Trading and Markets: Security-based swap dealer and clearing agency oversight 
• Office of Compliance Inspections and Examinations (OCIE): Examination priorities 

Treasury Department

• home.treasury.gov 
• FinCEN: Digital asset guidance and AML/CFT requirements 

Federal Reserve

• www.federalreserve.gov 
• Supervision and Regulation: Bank holding company oversight relevant to bank-issued 

stablecoins 

Conclusion

This reference framework provides the regulatory, legal, technical, and industry standards 
foundation for the proposed integrated infrastructure enabling tokenized collateral, GENIUS Act-
compliant payment stablecoins, and 24/7 trading and clearing in regulated U.S. derivatives markets.

The standards cited herein represent current state (as of November 2025) and are subject to ongoing
development through rulemaking, guidance issuance, and international coordination. Market 
participants and regulators should monitor updates to these foundational materials as the derivatives
market infrastructure evolves to accommodate digital asset innovation while maintaining investor 
protection, market integrity, and financial stability.

Last Updated: November 27, 2025
Prepared for: U.S. Securities and Exchange Commission and U.S. Commodity Futures Trading 
Commission
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