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RFC4944
• Link-layer fragmentation only in route-over  reassembly at each hop
• Fragment header

• Reassembly timer:
• Starts when node receives first fragment
• Timeout value MUST be <60s
• When times out, buffer cleared, packet dropped

Units of 8 octets

bytes

• +1 on each new frag
• No initial value 

specified



RFC6282



Problem statement

• Per-hop fragmentation and reassembly has 2 issues:
• Latency:

• Increases end-to-end latency as you need to wait for each fragment at each hop
• Reliability:

• Limited memory  limited number of buffers (1-2?)  packet dropped when new frag 
received and old not fully reassembled yet

• No frag recovery: 1 frag loss == packet dropped

• Proposed solution:
• Fragment forwarding:

• Source fragments
• Intermediate nodes relays
• LBR reassembles

 Creation in IETF101 of 6lo fragmentation DT



Drafts resulting from 6lo fragmentation DT
• draft-ietf-6lo-minimal-fragment

• provides an overview of 6LoWPAN fragmentation
• highlights limits of VRB

• draft-ietf-lwig-6lowpan-virtual-reassembly
• details simple VRB implementation technique which results in 

fragment forwarding, but without fragment recovery

• draft-ietf-6lo-fragment-recovery
• Defines a new protocol to do end-to-end ACK’ing and recover 

fragments



Status
• draft-ietf-6lo-minimal-fragment-01 posted 11 March 2019
• Informational
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Change in -01
• Fixed typos
• Link to study:

• Yasuyuki Tanaka, Pascale Minet, Thomas Watteyne, "6LoWPAN Fragment 
Forwarding", IEEE Communications Standards Magazine, 2019



Simulation Study
Yasuyuki Tanaka

RFC4944

240 bytes of RAM

• Using 6TiSCH simulator 
(https://bitbucket.org/6tis
ch/simulator/src)

• topology shown on the left
• RFC8180 with 101 slot 

slotframe, sufficient 
bandwidth, no 6P, no RPL

• all nodes generate data 
pkPeriod = U[54s,66s]

• One data point = 100 runs
• 95% confidence intervals
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Questions to the WG
• Ready for WGLC?



Backup: simulation settings


