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Appendix A

Congestion Avoidance and Selective
Retransmission Policies for TCP

OurTCPSACK-NewRenoimplementationobeysstandardcongestionavoidancepolicies
andrulesfor selectiveacknowledgments(SACKs)asspecifiedin [129] and[83], with thefollowing
extensions.1 Thefollowing extensionsapplywhetheror not SACK is enabledfor a givenconnec-
tion:2

1. Initialize anew statevariable,snd recover, to thevalueof snd una uponconnectionstart.

2. Uponreceiving threeduplicateacknowledgments,if thesequencenumberacknowledgedis
greaterthanor equalto snd recover, thensetsnd recover equalto snd max, andperformfast
retransmitaccordingto [129].

3. If, while in fastrecovery phase,a segmentacknowledgingnew datais received andthe se-
quencenumberacknowledgedis greaterthanor equalto snd recover, thenexit fastrecovery
by settingsnd cwnd to eithersnd ssthresh or theamountof outstandingdatain thenetwork
plusonesegment,whichever is smaller.

4. While in fastrecovery phase,if a segmentacknowledgingnew datais received,andthese-
quencenumberacknowledgedis lessthansnd recover, if SACK isnotenabledfor theconnec-
tion thenretransmitthenext unacknowledgedsegment.Additionally, whetheror not SACK
is enabled,partiallydeflatethe(inflated)snd cwnd by theamountof new dataacknowledged,
addbackonesegmentto snd cwnd, andcall tcp output().

In addition,if SACK is enabledfor agivenconnection,thefollowing rulesapplyto retransmissions
andnew datatransmissionsduringtherecovery phase:

5. A givensegmentis considered“eligible” for retransmissionif it hasnotalreadybeenretrans-
mittedandif eitherthreeduplicateacknowledgmentshave arrivedfor thesegmentjust prior
to it or theSACK informationimpliesthat thereceiver is holdinga segmentthatwassentat
leastthreesegmentsbeyondthegivensegment.

�

ThisdescriptionassumesaTCPimplementationsimilar in structureto Berkeley-derivedTCPimplementations.
�

Thesefirst four guidelinesare for the TCP NewRenoportion of the implementationand have beenacceptedas
(experimental)RFC2582within theIETF [42].
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6. While in fastrecovery, uponreceptionof eachACK thatdoesnotendthefastrecoveryphase,
theTCPsenderfirst checkswhetherthereareany eligible retransmissionsto besent. If so,
onesuchretransmissionis sent.If not, theTCPsenderinflatessnd cwnd by onesegmentand
attempsto sendoneor morenew segmentsif permittedby thewindow.

7. Whensnd max isgreaterthansnd nxt (e.g.,following aTCPtimeout),any SACK information
receivedsubsequentto thetimeoutis usedto avoid retransmittingdatafor which thereceiver
is sendingaSACK.


