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o Analogous to real-world street addresses
e Routers move packets between networks
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o Data cannot be lost
o File download
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e Random 32-bit numbers
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Discussed in relative terms
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Data transmission with plain TCP

3G Plain TCP
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e [Fach network connection is a subflow
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exchanged in the handshake
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e Data sequence number (DSN) map to SSNs
o Position in buffer -> SSN

e A scheduler allocates packets to subflows based on a

scheduling algorithm.
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Bandwidth vs. throughput

Bandwidth

the maximum amount of data the network
is capable of transmitting

Throughput

the actual amount of data transmitting
through the network
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SubFflow Characteristics

e Packet loss- when one or more transmitted data packets fail to arrive at their destination
e (Can happen for many reasons, such as network congestion and hardware failure, but
these reasons are unknown to MPTCP
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o Rapid shift in subflow characteristics




mprove throughpu

e Minimize out-of-order packets




e Subflows ordered by speed
RTT;

DATA; = > DATA; ; = > BW;

(1 - PLR))
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Sending Butter
—

Subflows With Varied Path Conditions
Total packets

apeeesn 000
packets, denoted as N, ¢ is estimated acanse
e Subflows ordered by speed BN N




SRTT, = o- SRTT, + (1 — o) - RTT,

SPLR; =~-SPLR; + (1—~)- PLR,




Viinimize aeviations
e Actual values are determined by an additional TCP option, TCP selective

acknowledgment (SACK).

Ni(n) = Ni(n) + 6i(n)

0i(n+1) = [9:(n) +0 - oi(n)]
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e Detects “holes” in the receiving buffer

o  Missing DSNs that were mapped to SACK
SSN

Ack 1, Sack 3

Ack 1, Sack 3-4
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e Compared the algorithm with

o Forward Prediction Scheduling (FPS)
o Dynamic Packet Scheduling and Adjusting
with Feedback (DPSAF)
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e Performance improvement can be made to the existing scheduling algorithm

implementations
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