Multipath TCP Oppor-
tunities and Pitfalls
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Multipath

® Usually, multiple paths exist between any
two hosts (even after applying policy)
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- @ But:routing only lets a flow use one path
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Better speed/utilization




Robustness




Opportunities

® (Get more use out of existing network, or

® Support current traffic loads with cheaper
network

® Use cases:



Multipath IP

® |ssues with simple network layer multipath:

® now limited by the slowest path
e |0+ 100 =20,not |]0!
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Multipath TCP

® Take a single TCP flow, split into subflows

® packets for a subflow follow same path

® flow control per session
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Path selection

| . Multi-address:

® paths are identified by source/dest
address pair
2. First hop selection by host:
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One or two ends

® Multi-address:

® requires changes at hosts at both ends
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Kinds of multipath




Kinds of multipath
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Multipath




Receive buffer issues

® What if a path breaks!?

® Packets keep flowing over other path

® But missing packets sent over broken path
create hole in seqnum space
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20?

Segment 4

. caveat much
rwin = 0 Segment 5 (
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Multipath




Fairness, performance

® Congestion control determines how
aggressively MPTCP competes with other
flows
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Either TCP fair or MP

® Crunching the numbers, these assumptions/
restrictions give us either:

® aggregate of MPTCP subflows is TCP fair
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Why??

® Consider two airlines

® one uses high RTT MSS (seat S|ze) and

d @R
W

-
ey w :
M - A | ) LD A s
e LI X7 = ,a._'_ _ _ S A N T ,l"
A

ala
R4 "4°"
< e e

x-l‘-- =3 ‘.(. .:— o~ [ o
" v-.. |! d'.,' _:'ﬁ "& ‘\ . - yf P "’J"'




Resource pooling

® Have a collection of resources behave like a
single, big one

® Only works if traffic can be moved from
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Resource pooling




Resource pooling




Uncoupled CC

® Normal congestion control on n subflows

® compete head-to-head with normal flows

® weak resource poollng only through
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CC coupling

® Congestion control coupling necessary for
resource pooling
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That's it!

® Multipath is cool!
® TCPis a good place to implement it
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