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Abst ract

This meno proposes a sinple Managenent |Information Base (M B) that
gathers statistics and counters about the operation of a Miultipath
TCP i npl enent ati on.
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Internet-Drafts are working docunents of the Internet Engineering
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described in the Sinplified BSD License.
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1. I nt roducti on

Multipath TCP is an extension to TCP [ RFC0793] that was specified in
[ RFC6824]. Miltipath TCP allows hosts to use nultiple paths to send
and receive the data bel onging to one connection. For this, a

Mul tipath TCP is conposed of several TCP connections that are called
subf | ows.

This meno proposes a sinple Managenent |Information Base (M B) that
gathers statistics and counters about the operation of a Miultipath
TCP inplenmentation. They are designed to give a better understanding
of Multipath TCP operations. In particular, the MB covers the
different failure conditions that m ght occur and would trigger a
fall back to regular TCP of the MPTCP connection or the failure of a
subflow. These failures have inportant operational inplications.
Further, several counters are defined to track the transm ssion and
reception of data at the MPTCP-layer. These counters night help to
under stand the performance of MPTCP.

2. The MPTCP G oup
nptcp OBJECT IDENTIFIER ::={ nmib-2 TBD} - TBD

npt cpPassi veConn OBJECT- TYPE
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SYNTAX Count er
UNI TS "connecti ons"
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON
"The nunber of MPTCP connections that nade a direct
transition to the ESTABLI SHED state fromthe
SYN- RECEI VED + MP_CAPABLE state. In this M B,
an MPTCP connecti on
is defined as a TCP connecti on where both the
SYN and the SYN + ACK segnents
cont ai ned the MP_CAPABLE options."

o= { nptcp 1}
nmpt cpActi veConn OBJECT- TYPE

SYNTAX Count er
UNI TS "connecti ons"
MAX- ACCESS r ead- onl y
STATUS current
DESCRI PTI ON
"The nunber of MPTCP connections that nade a direct
transition to the ESTABLI SHED state fromthe
SYN- SENT + MP_CAPABLE state."

ci={ nptcp 2}
nmpt cpPassi veCsunEnabl ed OBJECT- TYPE

SYNTAX Count er

UNI TS "connecti ons"

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON

"The nunber of MPTCP connections that nade a direct

transition to the ESTABLI SHED state fromthe
SYN- RECEI VED + MP_CAPABLE state with the DSS CHECKSUM
enabl ed. "

ti={ nptcp 3}
npt cpAct i veCsunknabl ed OBJECT- TYPE
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SYNTAX Count er

UNI TS "connecti ons"

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON

"The nunber of MPTCP connections that nade a direct

transition to the ESTABLI SHED state fromthe
SYN- SENT + MP_CAPABLE state with the DSS CHECKSUM
enabl ed. "

:={ nptcp 4}
npt cpPassi veRenovedSubf | ows OBJECT- TYPE

SYNTAX Count er

UNI TS "connections”

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON

"The nunber of MPTCP subflows that nade a transition to the

CLCSED state fromthe ESTABLI SHED state upon reception of
a segnment contai ning REM ADDR or RST."

::={ nptcp 5}
nmpt cpAct i veRenovedSubf | ows OBJECT- TYPE

SYNTAX Count er
UNI TS "connecti ons"
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON
"The nunber of MPTCP subflows that nade a transition to the
CLCSED state fromthe ESTABLI SHED state upon em ssion of
a segnment contai ning REM ADDR or RST."

::={ nptcp 6 }
npt cpPassi veAddedSubf | ows OBJECT- TYPE

SYNTAX Count er

UNI TS "connecti ons"

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON

"The nunber of MPTCP subflows that nade a direct

transition to the ESTABLI SHED state fromthe
SYN- RECEI VED + MP_JO N state."”

ci={ nptcp 7}
npt cpAct i veAddedSubf | ows OBJECT- TYPE
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SYNTAX Count er

UNI TS "connecti ons"

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The nunber of MPTCP subfl ows that nade a
transition to the ESTABLI SHED state fromthe
SYN-SENT + MP_JO N state through the

PRE _ESTABLI SHED state."

::={ nptcp 8 }
npt cpFai | edToEst abl i shl niti al Subfl ows OBJECT- TYPE

SYNTAX Count er
UNI TS "connections”
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON
"The nunber of initial MPTCP subflows (i.e. the initial SYN
segment contai ned the MP_CAPABLE option) that coul d not
transition to the ESTABLI SHED state fromthe SYN- RECElI VED
or SYN-SENT states. The reason being one of:
- the SYN+ACK didn't contain a MP_CAPABLE
- the first ACK didn't contain a DATA ACK or the first
dat a- segnment did not contain a DSS mappi ng
- 4-way handshake didn’t conplete (SYN+ACK or ACK not received)
G ven these reasons, a connection could not get established or fell
back to regular TCP. They are nost likely due to niddl eboxes
interfering with the connection."”
c:={ nmptcp 9}

nmpt cpFai | edToEst abl i shSubf | ows OBJECT- TYPE
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SYNTAX Count er
UNI TS "connections"
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON
"The nunber of non-initial MPTCP subflows (i.e. subflows
started with a SYN containing the MP_JO N option)
that could not transition to the ESTABLI SHED st ate
fromthe SYN RECEI VED or SYN SENT states. The reason being:
- the SYN+NACK didn't contain a MP_JON
- the first ACK didn't contain a DATA ACK or the first
dat a- segment did not contain a DSS mappi ng
- The connection had already falled back to TCP
- the 4-way handshake didn’'t conplete (SYN+ACK or ACK
not received)
G ven, these reasons a subflow could not get established.
They are nost |likely due to middl eboxes interfence."”

c:={ nmptcp 10 }
nmpt cpFal | backEst abl i shedConnecti ons OBJECT- TYPE

SYNTAX Count er
UNI TS "connections"
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The nunber of MPTCP connections that fell back to regular TCP
whi | e being al ready ESTABLI SHED. The reason bei ng one of:
- Reception of nore than a wi ndow worth of data wi thout DSS
- Reception of a segnment with an incorrect DSS checksum
Thi s happens when a middl ebox is interfering with the data
flow after the connection has been successfully established.”

:={ nmptcp 11 }
nmpt cpQ her Fai | ures OBJECT- TYPE

SYNTAX Count er
UNI TS "connections"
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON
"The nunber of MPTCP connections were an invalid segnent was
recei ved
- Bad DSS-mappi ng (aka, the specified DSS-mappi ng does not map the
TCP sequence numnbers)
- Al other possible failures”

c:={ nmptcp 12 }
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nmpt cpl nval i dJoi nRecei ved OBJECT- TYPE

SYNTAX Count er
UNI TS "segnent s"
MAX- ACCESS r ead- onl y
STATUS current
DESCRI PTI ON
"The nunber of SYN+MP_JO N segnents that were received but
di scarded due to :
- Error in the HVAC
- Token not found"

c:={ nmptcp 13 }
npt cpFai | RX OBJECT- TYPE

SYNTAX Count er

UNI TS "connecti ons"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The nunmber of MPTCP connections where the renote host

initiated a fallback. This counter is triggered by the
reception of a MP_FAIL."

o= { nptcp 14 }
npt cpRet rans OBJECT- TYPE

SYNTAX Count er
UNI TS "segnent s”
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The nunber of segnments that where retransmitted
at the MPTCP (neta) level, including all the types
of reinjections.”

o= { nptcp 15}
npt cpFast O oseRX OBJECT- TYPE

SYNTAX Count er
UNI TS "segnent s”
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of MP_FASTCLCSE received.”

:={ nptcp 16 }
npt cpFast O oseTX OBJECT- TYPE
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SYNTAX Count er
UNI TS "segnment s"
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON
"The nunber of MP_FASTCLOSE emitted."

o= { nptcp 17 }
nmpt cpRecei vedl nOrder OBJECT- TYPE

SYNTAX Count er
UNI TS "segnent s"
MAX- ACCESS r ead- onl y
STATUS current
DESCRI PTI ON
"The nunber of segnents that were received in order at the
MPTCP (neta) |evel."

c:={ nmptcp 18 }
npt cpRecei vedOQut OF Or der OBJECT- TYPE

SYNTAX Count er
UNI TS "segnent s”
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The nunber of segnments that were received out of order at the
MPTCP (neta) |evel."

c:={ nmptcp 19 }
nmpt cpSent Segnment s OBJECT- TYPE

SYNTAX Count er
UNI TS "segnent s"
MAX- ACCESS r ead- onl y
STATUS current
DESCRI PTI ON
"The nunber of segments that were enmtted at the
MPTCP (neta) |evel."

:={ nptcp 20 }
END
3. | ANA consi der ations

The M B nodule in this docunent uses the follow ng | ANA-assi gned
OBJECT | DENTI FI ER val ues recorded in the SM Nunbers registry:
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Descri pt or OBJECT | DENTI FI ER val ue

nmpt cp { mb-2 TBD}
RFC Editor: The I ANA is requested to assign a value for "TBD' under
the "m b-2" subtree and to record the assignnent in the SM Nunbers
registry. \Wen the assignnment has been made, the RFC Editor is asked
to replace "TBD' (here and in the MB nodule) with the assigned val ue
and to renove this note.
4. Concl usion

Thi s docunment has proposed a sinple Managenent |Information Base (M B)
to manage Multipath TCP.
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