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e QUIC overview #Euh
e QUICand WebRTC

e Practice SLiENn=



QUIC

Quick UDP Internet Connections



Key Strengths {ff =

e Low-latency connection establishment R 1® 2 37 %

e Multiplexing without head-of-line blocking % & & FAZEfZX}SLAZE

e Authenticated and encrypted header and payload ALERFIRNAEINNZE

e Richsignaling for congestion control and loss recovery £ & I ZEZEFHFIE D
kR EET

e Stream and connection flow control Z FFRANZERERTR E = H|

e Connection migration and resilience to NAT rebinding iE 5T FINAT E #FH 45

==
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Low-latency connection establishment R &£
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TCP handshake
TLS handshake

Transport over UDP

Ref: https://docs.google.com/presentation/d/15e1bLKYeN56GL10TJSF90ZiUsl-rexisLo9dEyDkWQs/edit#slide=id.gaf8802b44 0 87



https://docs.google.com/presentation/d/15e1bLKYeN56GL1oTJSF9OZiUsI-rcxisLo9dEyDkWQs/edit

Multiplexing Z & & FF

e A webpage requests multiple resources (HTTP/2)
o — N TIHEIFNMEIZNTEIR

e Whena TCP packet is lost
o TCPEAEREFHEFEMBEFR

e Only specific stream is impacted when a QUIC packet is lost

e QUICEES REMMRT AR



Connection Migration
e TCP: 5-tuple, identified by IP/port T jTH,|PFiH O S FR1R

e QUIC:identified by a 64 bit connection ID E#ZID¥FrIR



QUIC and WebRTC (P2P)

e QUIC API for Peer-to-peer Connections (P2P Quic)

https://w3c.github.io/webrtc-quic/

[RTCIceTransport} [ RTCQuicTransport } { QuicStream }

e Usecases {FHIZA=

o  Areplacement of SCTP data channel EFQUICHI%HE R, ZEldata channel
o Mediaover QUIC f§ FHQUICTL i A 3R


https://w3c.github.io/webrtc-quic/

QUIC and WebRTC (Client/Server)

e QUIC API for Client-to-Server Connections (C/S Quic)

https://w3c.github.io/webrtc-quic/cs.html

e Usecases [#Hiz=

o Remove ICE which is designed for P2P Ex;H Xt CE B4% %
o  Share the same connection with HTTP 5 HTTPX FH— 1 &


https://w3c.github.io/webrtc-quic/cs.html

Unreliable Transport JET] 5 {&

An Unreliable Datagram Extension to QUIC

https://datatracker.ietf.org/doc/draft-pauly-quic-datagram/

WebRTC-QUIC added support for DATAGRAM

https://github.com/w3c/webrtc-quic/issues/77



https://datatracker.ietf.org/doc/draft-pauly-quic-datagram/
https://github.com/w3c/webrtc-quic/issues/77

Media over QUIC {& HQUIC i A £z

The web
[ [ WebRTC C++ API (PeerConnedtion) \]
[ Session management / Abstract signaling (Session) ]
Voice Engine Video E ngine Transport Your hrowser
[ iSAC /iLBC Codec [ VP8 Codec ] [ SRTP

| NetEQ for voice l I Video jitter buffer I | Multtiplexing l (
| Echo Canceler / I | Image enhancements I | P2P C/ S QU I C
Noise R educti STUN + TURN +ICE
oise Reduction + + J L P2P QUIC

@ ~P! for veb developers D AP| for browser makers ::::| Overideable by browser makers

Ref: https://webrtc.org/architecture/



Practice - OWT Overview SZi& - OWT#Euh

e Open source project of Intel CS for WebRTC FFJ&In B

e https://github.com/open-webrtc-toolkit

Client SDK Server Capability

JavaScript

Streaming Conferencing
Android

""MSDK ' " FFMPEG = " OpenVINO

Open WebRTC Toolkit

System Framework
Wide Deployment
Large Scalability
High Availability

High Efficiency

Desktop/
NUC

i Virtual '
i Machine J§
E i
M Enterprise [}
i Gateway N



Practice SCEE

e QUIC forinternal connection (inter-node) FAF35 & [al{& 4
e QUIC Connection between client and server FAF & FimF1R S 25 E

\} RTCQuicStream ( \1 RTCQuicStream ( .
{MediaRecorder J L OWT Server J L MEexC’ic:‘nSs(i);r:geJ

C/S Quic Unreliable C/S Quic Unreliable

[ \E/\:]ZZEITnCt } transport [OWTServer} transport [ \é\ﬂ;ﬁ?ﬁ J




Practice - Experiments on TCP/QUIC Comparison

0% loss Average(ms) Variance Min(ms) Max(ms)
TCP 1(0.5) 0.02 0 4
QUIC 7.2(3.6) 483.6 1 486
5% loss Average(ms) Variance Min(ms) Max(ms)
TCP 28.8(14.4) 8716 0 1472
QuIC 2.86(1.43) 455 0 465
10% loss Average(ms) Variance Min(ms) Max(ms)
TCP 334(167) 114375 1 4599
QuIC 217(158) 373585 1 3160

TCP & QUIC on Oms delay network + sender loss



Practice - Experiments on OWT Internal Transport
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Practice - Experiments on OWT Internal Transport
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References &

https://www.chromium.org/quic

https://quicwg.github.io/base-drafts/draft-ietf-quic-transport.html

https://www.youtube.com/watch?v=hQZ-OmXFmk8



https://www.chromium.org/quic
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