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Abst ract

This draft describes a new nethod of connection initialization for
Multipath TCP (MPTCP). In the current inplenentation, the MPTCP s
first subflow needs to be successfully initialized before an
additional flow takes its turn. This yields to a degradation of
MPTCP benefit in many use cases (e.g., transferring short flows). To
overcone the problem we propose to duplicate the first SYN packet
and send the duplicating ones via multiple interfaces.

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunments of the Internet Engineering
Task Force (IETF). Note that other groups may also distribute
wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on May 3, 2017.
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Copyright (c) 2016 | ETF Trust and the persons identified as the
docunment authors. All rights reserved.

This docunment is subject to BCP 78 and the | ETF Trust’s Lega
Provisions Relating to | ETF Documents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these docunents
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to this docunment. Code Conponents extracted fromthis docunment nust
include Sinplified BSD License text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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1. Introduction

MPTCP is an evol vabl e and efficient tool for |ink aggregation, e.qg.
on multi-hom ng hosts in nobile wireless networks. The flexibility
of addi ng and del eti ng subflows introduce MPTCP benefits in
aggregation and soft handover in nany use cases. |n the current

i mpl ement ati on, MPTCP shows several drawbacks including operations in
a scenario with inmbal anced paths, especially handling short flows.
Since a large amount of Internet TCP traffic is short flows, MPTCP
shoul d be inproved to be nore suitable with the traffic pattern. 1In
the such scenario, the problemof selection of initialization path
has big inpacts on the MPTCP performance. |t has been proven by the
theoretical analysis [analysis] and real neasurenents [nmeasurenent].
However, there are linited works on solving the problem

In fact, MPTCP can not choose the initial path itself. MPTCP relies
on routing information to deternine the destination for the
initialization. The routing is static in nost cases. The host is
normal ly configured to route all the traffic through a default
gateway. As aresult, the first SYN of initialization has to be sent
to the gateway associ ated network regardless of its quality. On the
other hand, the routing information is available on a host for
supporting beneficial operations of MPTCP. To solve the nentioned
problem we propose to duplicate the first SYN packet. The avail able
routing information is |everaged in sending the duplications through
several networks. The first received SYN ACK is determ ned the best
network (i.e., the one with the snallest RTT) to initialize the MPTCP
connecti on.
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Probl em Descri ption

This section describes the Iimtation of the current inplenentation
of MPTCP. Consider an exanpl e scenario of MPTCP conmuni cation

bet ween two host (host A and host B). MPTCP on host A with nultiple
addresses (i.e., two addresses Al, A2) communicates with host B via
network Al, A2, respectively. In this scenario, the gateway
associated with address Al is the default. Ooviously, Host A send
the first SYNwith MP_CAPABLE to Address Bl for MPTCP initialization
After the successful initialization, the additional subfloww Il be
added to ongoi ng MPTCP transni ssions follow ng one of two nethods.
The later subflowis initialized a new SYNC+MP_JO N from A2 to Bl if
there is no NAT between them |In case of under NAT, the SYN+MP_JO N
wi Il be added after sendi ng MP_ADDADDR

For long flows, the standard nechani smworks well, even the quality
of services provided by the network Al and network A2 are different.
However, if the network Al has longer Round Trip Time (RTT) than the
one of network A2. The MPTCP performance is degraded, especially in
the case of short flows. Besides, the sinmilar scenario will becone
popul ar since the different network technol ogi es are energing
especially for the next generation of nobile networks. Therefore, it
i s necessary and inportant to solve the probl em

Pr oposa

Qur proposal for solving the previous problemrelies on the idea of
packet duplication, specifically SYN duplication. The first SYNin
initialization is duplicated. The newWy created SYN packets are then
sent through the nultiple gateways. The proposal only requires a
nodi fications in sending/receiving procedures of MPTCP

We describe an beneficial use case of the proposal, which is simlar
to the scenario nentioned in Section 3. Note that, the network A2
has shorter RTT than the one of network AlL. Initially, the key is
generated on host A for the first SYN. The first SYNis constructed
just like as in the standard. The SYN is also included MP_CAPABLE
option. Additionally, the second SYNis newy constructed with the
same content. The only difference is on the |layer 3 source
addresses. Mirre specifically, the source-destination pair is (AL,
Bl) on the first, and (A2, Bl) on the second SYN, respectively.
Concurrently, the two SYNs are departed fromhost Ato host B. This
task is feasible when the routing information is available for the
departures.

At the host B, the early arriving SYN (i.e., the one fromA2 to Bl)
is received. The host B then sends an acknow edgnent (SYN ACK with
MP_CAPABLE) to A2. W can observe that w thout nodification of the
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default gateway information, MPTCP has a good path selection via
Network A2 for initialization. Further consideration is that, the

| at er acknow edgment (SYN ACK to Bl) is used for an additional
subflow (i.e., simlar to MP.JON). Followi ng the further operation,
the whole period of MPTCP initialization is shortened conparing to
the one in current inplenmentation. Another obvious benefit of SYN
duplications is enhancing the resilience of SYN transm ssion.
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