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Overview of the draft
● Combines “flow queuing” and PIE algorithm

○ Similar to how FQ-CoDel combines FQ and CoDel
● The functioning of FQ is similar to RFC 8290

○ Incoming packets are hashed into buckets, each having its own queue
○ Packets are dequeued using a DRR-based packet scheduler

● The functioning of PIE is similar to RFC 8033 with minor modifications
○ Uses timestamps to calculate queue delay

● Implementations of FQ-PIE
○ Linux

■ Supported in multiple Linux distributions
○ FreeBSD (thanks to Grenville Armitage and team!)
○ network simulator - 3 (ns-3)
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Status of FQ-PIE 

3

CoDel FQ-CoDel PIE FQ-PIE

Linux/FreeBSD implementation Yes Yes Yes Yes

Specification RFC 8289 RFC 8290 RFC 8033 ID adopted

Thanks: Michael Welzl

History of the document
● -00 draft described FQ-PIE
● -01 draft updated the scope of experimentation by adding scenarios from RFC 7928
● -02 draft adds text about the FreeBSD implementation of FQ-PIE
● adopted during IETF 124
● -00 IETF draft published after IETF 124
● -01 IETF draft incorporates suggestions from the mailing list; published during IETF 125
● -02 IETF draft fixes typos



Discussions on the draft
● Greg White: It would be interesting to study what impact it has on the 

performance when timestamps are used for estimating queue delay.
○ Status: Done; presented the work during IETF 124. Thanks for the suggestion!

● Chris Box suggested a few points (thanks!)
○ Minor changes suggested: Done (-01 IETF draft) 
○ L4S support for FQ-PIE: more insights are needed prior to enabling L4S in 

FQ-based mechanisms. FQ-CoDel supports L4S, but an in-depth study would help 
understand the performance impact. Perhaps, a separate draft describing how to 
enable L4S support in FQ-based mechanisms is needed.
■ HotRFC talk at IETF 126 to seek initial feedback and collaborators

○ Assessment of performance differences of FQ-PIE vs FQ-CoDel: Ongoing; a few 
results were discussed in the past IETF meetings, and some are in the next slides 4



Observations from WiFi tests
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● Bufferbloat tests using two QN-I-270 APs: deployed at a customer site in an open hall 

Credits: Quantum Networks, India
FQ-CoDel FQ-PIE
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FQ-CoDel vs FQ-PIE: Flent tests using a Mobile Hotspot

Thanks to: 
Madhan Raj Kanagarathinam

Samsung R&D Institute, Bangalore, India

Credits: Abhyuday Hedge, Vishal Kamath and IETF Network Team
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FQ-CoDel vs FQ-PIE: Flent tests using a Mobile Hotspot
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FQ-CoDel vs FQ-PIE: Flent tests using QQ-IW-235

Thanks to: 
Quantum Networks
(Zen Exim Pvt. Ltd.)

Credits: Abhyuday Hedge, Vishal Kamath and IETF Network Team
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FQ-CoDel vs FQ-PIE: Flent tests using QQ-IW-235
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net-next patch for per flow stats collection for FQ-PIE 
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Next Steps!
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