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MCQUIC recap: multicast is another QUIC path

- The client keeps an ordinary QUIC connection to the server

- The server coordinates SSM channels and sends keys and integrity over unicast 

- Shared QUIC STREAM or DATAGRAM frames can arrive over multicast 

- MC_ACK proves per-client reception; unicast remains available for recovery
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MoQ names media, not packets

- Media over QUIC is a publish/subscribe protocol for real-time media

- Publishers expose tracks inside namespaces; subscribers request tracks 

- Groups and objects provide cacheable media units for relays and prioritization 

- Object identity is independent of the QUIC connection or delivery path
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WebTransport exposes QUIC to web applications

- A browser creates an HTTP/3 WebTransport session to an origin

- JavaScript receives bidirectional and unidirectional streams plus datagrams 

- The browser retains its security model instead of exposing raw QUIC sockets 

- In QUICast, the page sees media streams and no MCQUIC control surface
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Our mapping keeps MoQ above MCQUIC

- Each current media object uses a server-initiated WebTransport stream

- The connection-specific stream prefix stays on unicast 

- Shared object bytes use MCQUIC STREAM frames with the same stream ID and offsets 

- Recovery uses unicast bytes; the MoQ object and page API do not change
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The prototype maps to familiar MoQ roles

- Publisher/origin (Ratatoskr): generates H.264 and publishes MoQ objects

- Relay/edge (Yggdrasil): fans out subscriptions and owns MCQUIC and fallback 

- Browser app and transport (Bifrost + Firefox/Neqo): subscribe, decode, and render 
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Cutover uses proof from multicast data

- MC_STATE(JOINED) confirms local membership state, not usable delivery

- The relay keeps unicast active while multicast delivery is pending 

- Advancing MC_ACKs prove that authenticated channel packets reach the client 

- The relay suppresses redundant unicast while proof is fresh; stalls resume recovery
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Two open-source experimental MCQUIC implementations

- quiche: sender and receiver state, ACK tracking, and shared STREAM publication

- https://github.com/QUICast/quiche 

- Neqo + Firefox: transparent receive and recovery below WebTransport

- https://github.com/QUICast/neqo |  https://github.com/QUICast/firefox
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What works end to end today

- The publisher generates a live H.264 clock as MoQ objects

- The relay ingests, caches, and serves WebTransport plus SSM/MCQUIC 

- Modified Firefox plays the normal web page with multicast stream bodies 

- Standard browsers play the same application over WebTransport unicast

- Naïve implementations:

- Achieve around 80% reduction in bandwidth for multicast, including integrity etc.

- Add around 60ms of latency when using multicast over unicast 

- Add very little overhead when compared tor regular MoQ (only a few frames sent at the 

beginning of the connection) 
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The delivery path can switch without changing playback

- Unicast starts delivery and remains until MC_ACK proves multicast is green

- Identical multicast and unicast overlap deduplicates; conflicting bytes fail 

- Missing or stalled multicast recovers at the same stream offsets without reload 

- Sparse stream state supports late joins after long-lived publication
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Deployment can be incremental

- Start with H3/WebTransport and add MCQUIC where SSM reaches clients

- Native multicast carries one shared object body across many browser sessions 

- AMT bridges missing upstream multicast; AMTQ explores an authenticated QUIC path 

- Per-client fallback and server-wide pacing contain correlated failures
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Some stats
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Next steps

- Move it forward in QUIC

- Have larger scale tests and real world demo/pilot deployment

- If you are interested in this talk to me or send me an e-mail: m.franke@tu-berlin.de
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