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Introduction 

• Web performance has become a crucial concern for online services

• One of the core protocols, QUIC, has gained increased adoption

• QUIC is currently the foundation for emerging protocols, e.g., HTTP3
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QUIC overview

• QUIC is a new transport protocol designed to replace TCP + TLS

• QUIC’s primary objective is improved latency over TCP.

✓ User-space Implementation 

✓ Faster Connection Establishment 

✓ Removal of TCP’s Head-of-Line (HOL) Blocking Problem

✓ Improved and Simplified Recovery Mechanism
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Related works
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Testbed setup
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Insight #1

• QUIC’s faster connection establishment
has a noticeable but limited impact

✓ H3 (QUIC) was faster for 100KB in most cases

✓ For 1MB or 5MB endpoints, performance 
differences between H2 and H3 were negligible

✓ In some cases, QUIC performed much worse,
but this behavior was inconsistent across
content providers

* Less than 5% are not labelled
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Insight #2 (1/2)

• QUIC clients are not always configured similarly, which can lead to  
performance problems when servers are configured with specific clients in 
mind

Performance comparison between H3 clients / dark colors means worse performance
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Insight #2 (2/2)

• QUIC clients are not always configured similarly, which can lead to  
performance problems when servers are configured with specific clients in 
mind
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Insight #3

• Congestion control implementation quality matters a lot for QUIC 
performance

Before and after implicit ACK patch
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Insight #4 (1/3) 

• QUIC’s removal of HOL blocking has little impact on web-page 
performance relative to congestion control and QUIC’s faster connection 
establishment

TCP

QUIC
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Insight #4 (2/3) 

• QUIC’s removal of HOL blocking has little impact on web-page 
performance relative to congestion control and QUIC’s faster connection 
establishment

Single Object Multi Object
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Insight #4 (3/3) 

• QUIC stream multiplexing strategies

Each color represents a unique HTTP stream and each segment 

represents consecutive frames from the same stream.
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Conclusion

• Existing studies comparing QUIC and TCP performance have flaws

• Implementation quality and operator configuration > protocol design

• Optimizing QUIC in practice can be difficult and time-consuming


