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Standards Organization Special Session #8

Presenters: 

14 September 2026 (8:00 AM - 10:00 AM PDT)

Session Organizers

● Leonard Daly

● Alfred Tom

We have at least 39 registrations

Monetization in the Age of AI

https://www.linkedin.com/in/leonarddaly/
https://www.linkedin.com/in/leonarddaly/
https://www.linkedin.com/in/alfredtom/
https://www.linkedin.com/in/alfredtom/
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Session Logistics

▪ Please mute yourself and name yourself ‘Your Company: Your Name’

▪ Mouse over your name in the Zoom participant list, and select ‘More / Rename’

▪ Optional to mention your company, but interesting to know who is here

▪ This meeting is open for everyone

▪ All material presented is considered public information

▪ The Forum is not an SDO - and in compliance with antitrust and competition laws

▪ No discussion of detailed specification designs, patents, pricing or litigation

▪ This meeting is recorded and will be published on the Metaverse Standard Forum YouTube channel

▪ The slide deck will be made available together with the video recording

▪ Keep the discussion professional, friendly, and civil

▪ Forum code of conduct

▪ Questions will be addressed during the Q&A session after the presentation

▪ We are using Zoom chat to collect questions during

▪ We are also using Discord to collect questions and keep discussion going after the session is closed

▪ Or raise your hand in Zoom during the dedicated Q&A session to ask your comment in person

https://www.youtube.com/@metaversestandardsforum
https://metaverse-standards.org/diversity-and-inclusion/
https://metaverse-standards.org/diversity-and-inclusion/
https://discord.com/channels/985632346386595930/1344321172782710784
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Metaverse Standards Forum

Standards 
Developing 

Organizations

Standards 
Developing 

Organizations

Standards 
Developing 

Organizations

Pre-standardization 
Activities

Standards gap analysis

Discovering ‘cross-silo’ 
cooperation opportunities

Draft specification feedback

Driving broad industry 
visibility and consensus 

Post-standardization 
Activities

Interoperability
testbeds and plugfests

Educational materials, 
reports, best practices & 

guidelines etc.

Open source 
tools development

Use case and 
requirement 

insights

Testing, 
tooling

and feedback

SDOs gain insights, visibility, 
adoption, cross-silo cooperation, 

additional members

Forum launched in 2022
2,600 Forum members assisting standards 

organizations in their mission to create 
interoperability standards for an open metaverse

A unique, neutral, and welcoming venue for 
pragmatic cooperation between the 
standards community and industry

NOT another standards organization!

A unique, neutral, and welcoming venue for 
pragmatic cooperation between the 
standards community and industry

NOT another standards organization!

The Metaverse will be an OPEN, GLOBAL platform that will 
require a CONSTELLATION of interoperability standards
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What is the Metaverse?

XR
AR/VR/MR Devices

Display
Sensors

Spatial Computing
XR with environment awareness
Scene understanding and mapping
Natural UI – gesture, speech etc.

Metaverse
Connected spatial computing

Spatial composition of users and experiences
Services triggered by proximity  

The metaverse will provide infrastructure for:

Multi-user, multi-agent interactions

Persistent placement and interactions with 
3D content in virtual AND real spaces

Composited scenes AND services delivered in a 
location and environment aware browser

The metaverse is the 
spatial evolution of the web
A global standards-based platform 
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Evolving the Spatial Web

Internet

Web
Standards 

Metaverse 
Standards 

2D content and 
layout composition

Single service per 
rectangular browser tab

Realtime 3D world 
management and display

Multiple users and proximity-triggered 
services composed into a spatial environment

Web 
2D Browser 

Metaverse 
Spatial Browser

A new standards-based stack!

• 3D assets, avatar and scene formats

• Scene understanding, semantics and persistence

• Discover & access spatially aware/positioned services

• Discovering and interacting with AI agents

• Run-time APIs for XR devices and spatial UI

• Security, privacy, and identity and many more…

2D 
Web Page

3D 
Environment

Interoperability will enable a spatial browser to connect to and deliver
ANY spatial services and experiences that conform to metaverse standards
Leveraging the same openness and accessibility that underpins today’s 2D Web 

HTML, DOM, CSS, 
REST, JPEG, JavaScript 

etc.

2D Web Spatial Web
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Adoption of XR – Enabling Spatial Interactions 

2D Displays 
and Devices

Most proto-metaverse applications 
and games today do not use XR

Proven value for specialized use 
cases e.g., training, simulation, 
collaboration and gaming

Proven efficiency and cost-saving 
benefits. Enterprise use has lower 
cost / social acceptance barriers 

AR smart glasses replace/augment 
mobile phones – bringing users INTO 
their physical and social surroundings

BenefitsChallenges

VR is socially 
isolating 

Significant optics and power consumption 
‘Laws of physics’ challenges to ‘socially 
acceptable, ‘use-all-day’ devices.
Audio AR devices could be a beachhead

Need see-through, cordless HoloLens 
replacement for safety and usability.

Split rendering to deliver graphics from 
edge server reduces device processing load

Time
We are here
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Convergence of AI, XR, and Spatial Computing

AI
Agents 

and robots

XR
Sensors &
displays

Spatial Computing
3D environment mapping

Semantic 

Analysis 

Real-world 

Sensing 

World 

Interaction 

Physical 

Training 

In world 

agents 

User 

Interaction  

Some say the “metaverse is dead” 
and replaced by the excitement around AI 

BUT AI, XR and Spatial Computing are being 
combined to revolutionize how we will interact with 
our computing resources

The Metaverse will be the primary 
user interface to AI in the real world

XR will enable entities (users, robots) to 
sense their environment and interact with users

AI will enable entities to semantically 
understand their environments

3D environments will be essential to 
train physical AI to interact with the real world  

Spatial computing through XR devices enable users 
to interact with real & virtual worlds 

‘Metaverse’ is (just) the term we are using 
(so far) for this revolution (EU uses ‘Web 4.0’)
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Consolidated Face of MSF

New Groups Current Groups

3D Assets • USD & glTF Interoperability

• Characters/Avatars

• Digital Fashion / Wearables

• Volumetric Media

AI is part of all groups

Ecosystem • Standards Register (inc. Use Cases TSG)

• Education

• Ethical Principles

• Privacy, Cybersecurity & Identity

Spatial Computing • Real/Virtual World Integration

• Networking Requirements & Capabilities

• Industrial Metaverse

• XR Device Interoperability

• 3D Web Interoperability

Infrastructure • Digital Asset Management

• Decentralized Web3 Services

• Accessibility

• End-User Troubleshooting
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Get Involved!

Results Driven 
Organization

Venue for fostering industry–
driven 

standardization cooperation

Impactful projects and 
activities to create a wavefront 
of short-term benefits on the 
road to an open metaverse 

Broad Global
Networking

Wide participation enabled by 
inclusive and accessible 

membership terms - no NDA or 
patent licensing

Join a gathering of diverse 
insights, perspectives 

and expertise

Effective 
Standardization 

Engagement

Gain visibility and insights 
into a wide diversity of 

standardization activities

Opportunity to interact and 
influence the global 

standardization community

Forum Membership is a unique opportunity for leadership 

in driving meaningful interoperability cooperation 

to help create the spatial evolution of the web

https://metaverse-standards.org/

https://metaverse-standards.org/#contact

https://metaverse-standards.org/
https://metaverse-standards.org/
https://metaverse-standards.org/
https://metaverse-standards.org/
https://metaverse-standards.org/
https://metaverse-standards.org/
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Upcoming Events

https://metaverse-standards.org/events/
https://metaverse-standards.org/events/
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Forum SDO Special Sessions

▪ Session series for SDOs to present their Metaverse interoperability initiatives

▪ Open to ANY SDO that wishes to gain visibility and feedback

▪ Sessions open to Forum members and non-members  

▪ Goals:

▪ Visibility for metaverse-related standardization developments

▪ Assist and accelerate SDO efforts to get the standards we need - faster

▪ Explore and discover opportunities for collaboration BETWEEN SDOs

▪ Previous Sessions
▪ 27 November 2024: Introduction to OMA3’s Inter World Portaling System (Slides, Recording)

▪ 26 February 2025: Avatar Standards | Communication (Slides, Recording)

▪ 30 April 2025: Towards Interoperable Anchoring for XR (Slides, Recording)

▪ 28 May 2025: Audio for the Metaverse (Slides, Recording)

▪ 28 May 2025: Low-Latency Delivery of Metaverse Applications (Slides, Recording)

▪ 28 January 2026: Introducing the Responsible Data Governance (RDG) Standard for Immersive and AI-

Integrated Systems (Slides, Recording)

▪ 3 March 2026: Geospatial Standards to Address the Requirements of Real World Use Cases (Slides, 

Recording)

▪ Next Session currently not scheduled

▪ Suggest a topic or SDO for a future session by completing this form. 

https://metaverse-standards.org/wp-content/uploads/OMA3-SDO-Session-1-27Nov241.pdf
https://youtu.be/zAIl_mpdLMg
https://portal.metaverse-standards.org/document/dl/7411
https://youtu.be/0MWXY07FxEY
https://metaverse-standards.org/presentations-videos/#msf_presentations
https://youtu.be/DByXCv5PFpI
https://drive.google.com/file/d/1NQQ1rKtP2qwXbD9beeFEQJRq7v9Os_sb/view?usp=drive_link
https://youtu.be/5hXk_NKv3FE
https://drive.google.com/file/d/11XbSRUrLX8XRxMtazAxobtbc1wswEsWs/view?usp=drive_link,%20https://docs.google.com/presentation/d/1PvloeRPnN6thKb98gDxlBifpM7V3Nt-R/edit?usp=drive_link&ouid=110747704626105171645&rtpof=true&sd=true,%20https://drive.google.com/file/d/1AFu85RSxvUMkU6U7bUq_sim4jfKQFVwT/view?usp=drive_link,%20https://docs.google.com/presentation/d/1cklzLMhYdwJJUMBa-5_Vur77pXwjDnQR/edit?usp=drive_link&ouid=110747704626105171645&rtpof=true&sd=true,%20https://docs.google.com/presentation/d/1nlhDIS_2Aj2oMiIr5jQ607Ftemgn9k0k/edit?usp=drive_link&ouid=110747704626105171645&rtpof=true&sd=true,%20https://drive.google.com/file/d/1Z5OKVRtLX40_fnAFNG9OI89Rq5JaflaT/view?usp=drive_link
https://youtu.be/S1-06oqvpZM
https://urldefense.com/v3/__https:/docs.google.com/forms/d/e/1FAIpQLScWS_mA37MSn77atIm475zPUzU3tqlOXJId-Sm0mAw8T7ptQw/viewform?usp=sharing__;!!Bt8RZUm9aw!6melwtzElieXQNl26Des0vRMPqWpD3-FbuzwJTiLtPWWUCZb97AXfimBvCQjyeC0qHzMBbhbJhiCTzf2$
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Q&A with Zoom and Discord

▪ Please use the Zoom Chat for questions - limited time for Q&A

▪ We use Discord to provided extended conversations on this topic after meeting

https://discord.com/channels/985632346386595930/1344321172782710784
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Monetization in the Age of AI

Main Presentation

Alfred Tom
Executive Director, OMA3.org | 

Infrastructure Working Group, MSF | 

CEO, Wivity.com and SignerSet.com

Erik Reppel
Chair Tehnical Steering 

Committee, x402 Foundation | 

Creator of x402

https://www.linkedin.com/in/alfredtom/
https://www.linkedin.com/in/erikreppel/


x402
Erik Reppel



whoami

Currently:


Creator of x402, Chair of the x402 Foundation Technical Steering 
commitee


Founder / CEO of new stealth company


Previously,


Head of Engineering - Coinbase Developer Platform


Head of Engineering - Zora


Staff ML Platform Eng - Clubhouse


Always


Internet person


Fan of open standards, decentralization, and cool tech



What is x402

Open standard for internet native payments



Incubated by Coinbase, now run by the Linux Foundation



Since inception:

~600 million transactions, >$120 million in volume



How does x402 work?

x402’s modular design allows for composition across 
transport, logical payment mechanism, payment network, 
and currency.

An extension system allows x402 to include additional 
requirements to transact (identity, discovery, etc)









How does x402 work?
Server



How does x402 work?

Client



Some Observations on Agentic Commerce

Conversational vs Autonomous Commerce 


AI breaks the economic model of the internet 


The Agentic Premium



Why does this matter?



Why does this matter?
When a platform shift occurs, the rules of the road 
are set by the people building the technology, 
whether they realize it or not.




AI is the 3rd platform of our life time, we are all 
actively writing its rules right now.




The beauty of the internet is its openness, we 
should work to make sure the agentic web is the 
same.



M E T A V E R S E  S T A N D A R D S  F O R U M  ·  S D O  S P E C I AL  S E S S I O N

OMATrust 

A reputation system for the spatial web

Alfred Tom · Executive Director, OMA3



W H A T M A C HI N ES  K N O W

A basic x402 transaction tells you two things about its counterparties:

B UY ER

0x96fa5ab5E519641bD8A840A6b26D17DB7497618b

S ELLER

rpc.omachain.org/x402

2



N O T  J U S T  A N  X 4 0 2  P R O B LE M

This lack of information exists everywhere on the open internet, not just x402

P O R TA L IN G

Your world model portals into a game it has never seen.

Can you trust this game with your identity and assets?

C O N TE N T

Your agent trades for a glTF skin.

Who published it, and is anyone accountable for it?

3

The lack of information on internet identities such as a URL is a trust problem



N O  I N T E R N E T  T R U S T  P R O T O C O L

Internet trust and reputation is currently supplied by middlemen

Marketplaces

Verified purchase

Seller rating

Dispute history

Walled garden for goods

App stores

Reviews tied to installs

Developer identity

Takedown authority

Walled garden for binaries

Social networks

Account age and history

Fraud scoring

Moderation

Walled garden for people

We rely on these middlemen to be the source of truth on participants and transactions

4



T HE  G A P

Agents and APIs are peer-to-peer- there is no middleman that knows about every transaction

M A R K ET P LA C E

platform

Every exchange passes through one party, which keeps the record

A GE N TS  A N D  A PI S

Agents APIs

nobody

Calls go direct, and no one is left holding the record

There is no single entity at the center of peer-to-peer transactions, so there is no one to rely on

5



O M A TR U S T  F I LL S  TH E  GA P

A peer-to-peer trust layer needs information associated with an identity without a middleman

INFORMATION

Transactions, user reviews, audits, certifications, etc.

Sl ide 7

IDENTITY

Representation of what you want information on- the “subject”

Sl ide 8

6



I N F O R M A T I O N

OMATrust uses W3C “attestations” or “credentials” to associate information with an identity

A TT ES TA T IO N

issuer who is making the claim mandatory

subject what the claim is about mandatory

Other fields

Optional and schema dependent

S C HE M A S

A schema describes the fields an attestation carries.

Key authorization

Cybersecurity audit

Certification

Compliance

7

Attestations are standardized by the W3C- OMATrust standardizes the schemas



I D EN T I T Y

The W3C DID standard is the most prevalent identity system that doesn’t require a middleman

I D E NT I T Y S U B J E C T E X AM P L E S

did:web URLs x402 sellers, APIs, websites

did:pkh
did:jwk

Public key material x402 buyers, blockchain accounts, signing keys

did:artifact Content and files SKILL.md, binaries, JSON objects, glTF files

8



O M A TR U S T  A N D  X 4 0 2

OMA3’s “Signed Offers and Receipts” extension to x402 is a seller attestation

S EL F- C O N TA I N ED  C R Y PT O G R A PH I C  P R O O F

offer 0.25 USD

buyer did:pkh:eip155:1:0x89a9... identity

seller did:web:rpc.omachain.org identity

delivered 2026-09-11T09:14:22Z

proofsigner 0xd434dd286…Df171a9dfA45Cd7d29

Prevents forgeries of 

receipts but is only half 

the solution

11

Signatures prove a receipt came from a unique key, but who owns the key?



S I G N A T U R E A U T HO R I Z A TI O N

How to prove a signature is authorized by a seller

10

0xd434dd2861Af0E1c5Cd9A4Df171a9dfA45Cd7d29

example.com/.well-
known/

known/
did.json

did.json

This is the current method to prove key authorization, but the seller can remove it unilaterally in a 

dispute



S I G N A T U R E N O N - R EP U D I A T I O N

Independent verification needs more durable key authorizations

1

Seller signs a receipt

2

Verifier checks

.well-known/did.json

3

Seller removes the file

4

The receipt no longer

verifies

A receipt cannot rely on the seller alone to prove authorization of the receipt’s signature key

12



A U T HO R I Z A TI O N  D U R A B I L I T Y

OMATrust provides a “witness" attestation to enable “non-repudiation”

1

Seller publishes

the record

2

Receipts are issued

3

Seller removes the file

4

The receipt still

verifies via the durable witness

C O NTR O LLER  W ITN ES S/ D UR A B LE  S TOR A GE  

A trusted third party observes the record at time T and anchors that observation on a durable store with a witness attestatio n.

• Not cryptographic- still requires trust of issuer. 

• Only an observation at a certain point in time.

Verifiers can still establish that the authorization existed when the receipts were signed.

13



D I D : A R T I F A C T

OMATrust works with content and files also

SKILL.md

SHA-256 → CIDv1

did:artifact:bafkreig...h4tq2m

3 attestations

SKILL.md — adversary injects a malicious prompt

SHA-256 → CIDv1

did:artifact:bafkreib...x9wp7c

no attestations

9



T R U S T  F O R  C O N T E N T

A responsibility claim attestation connects a URL with any piece of content

content

R E S PO N S I B I L I TY  C L AI M

subject did:artifact:bafkreig...h4tq2m

role publisher

attester 0xd434dd2861Af0E1c5Cd9A4Df171a9dfA45Cd7d29

issued 2026-09-11T09:14:22Z

10

0xd434dd2861Af0E1c5Cd9A4Df171a9dfA45Cd7d29

Witness for example.com



T R U S T  F O R  C O N T E N T

did:artifact enables any kind of attestation on any content

did:artifact:bafkreig...h4tq2m

10

Cybersecurity audit

Certification

Compliance



D U R A B LE  S T O R E

OMATrust uses blockchain for the same reason ICANN uses a network of DNS servers

DN S

ICANN

many operators · neutral governing body

OMATRU ST

OMA3

many nodes · neutral governing body

Same durable, timestamped, multi-operator substrate except more resilient and without the 24 hr propagation

14



B LO C K C H A I N  N O T R E Q U I R E D

You can take the schemas without taking the blockchain

SCHEMAS AND SP ECI FICATI ONS

Store agnostic. Works with anything.

MODULAR INTERFACE

BLOCKCHAIN IMP LEMENTATION

Durable, timestamped, multi-operator with instant propagation.

15



W H A T’ S  N E X T

Stress test the OMATrust specifications

A  F EW  S A M P L E  A R E A S

1 How do we improve the witness trust model?

2 Is did:artifact useful for glTF provenance?

3 Can we improve the schemas and verification methodology?

4 Are there other schemas we need to standardize? 

5 Is there a better durable store than blockchain?

6 Are there other existing standards for OMATrust interoperability?

W H E R E  T O  S T A R T

Join x402

x402.org/members

Join OMA3

oma3.org/join

Participate in MSF

The specification is on the roadmap in multiple working groups

Propose a liaison agreement

This allows your SDO to cooperate with OMA3 on OMATrust

OMATrust will be proposed to x402. Can it work for in other SDOs?

16

Read and comment on the OMATrust specs

github.com/oma3dao/omatrust-docs
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