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Quick Recap

• IETF122 (March 2025): slides
• Background
• Existing IETF guidance
• Goals
• Potential benefits of guaranteeing in-order-delivery
• Potential downsides
• Current state of L3+ protocols
• Current state of L2 technologies
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Background

• L2 technologies can have link characteristics that result in packet 
reordering, e.g.:
• Link Aggregation

• When aggregated links have different latency or capacity
• L2 retransmissions

• Common in wireless links

• Several L2 standards introduce requirements for resequencing to 
restore the frame sequence by delaying early-arriving frames
• Is this what IP protocols want?
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Existing IETF guidance 

• RFC3819  §15
• The Internet architecture does not guarantee that packets 
will arrive in the same order in which they were 
originally transmitted; transport protocols like TCP must 
take this into account.

• [L2 links] should try to avoid packet reordering whenever 
possible, but not if doing so compromises efficiency, 
impairs reliability, or increases average packet delay.

• But… 
• … reordering does come at a cost with TCP as it is currently 
defined … the TCP sender needlessly reduces the congestion 
window and performance suffers.

• Note that every header compression scheme currently 
standardized for the Internet requires in-order packet delivery 
on the link between compressor and decompressor.
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Goals

• Provide up-to-date information for L2 technology SDOs on the 
impact that packet reordering & resequencing have on IP 
protocols.

• Enable SDOs to make informed decisions for future standards.
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The gist

• Latency is increasingly important
• Guaranteeing in-order-delivery:

• increases latency
• adds cost and complexity to L2 
• provides no value in many cases

• RFC3819 sounds dire
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Let’s fix this!

• At least update/remove the text about TCP and RoHC…

• Can we come up with something better?
• Better guidance for L4 protocol developers on how much reordering they might 

need to tolerate?
• e.g. what if existing L2 networks stopped resequencing packets?

• Better guidance for L2 protocol developers on how much reordering they can 
create?
• e.g. what remaining sensitivities are there in existing protocols/implementations?

• How do you quantify reordering anyway?
• RFC4737 provides several different metrics

Nov 3, 2025 Reordering - TSVWG - IETF124 8

https://datatracker.ietf.org/doc/rfc4737/
https://datatracker.ietf.org/doc/rfc4737/


Draft status

• Draft-02 updates
• New section 5 with initial text to update RFC3819
• Editorial tweaks

• Some open issues on GitHub
• #8 Unclear advice (i.e. section 5 still needs work)
• #12 Add a mention of reordering metrics  
• #13 What should the draft say about L4 awareness? 
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Questions for TSVWG

• Do you agree that this is a problem worth solving?

• Would you help solve it?
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