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[ToHATTa MTCP

baratonotokoBe TCP (MTCP) ue HoBUM NpoekT pobodol rpynu (IETF) Engineering Task Force, SIKMK
cnpsiMoBaHUW OO3BONUTU NPOTOKONY ynpasniHHA nepegadeto (TCP) onsg nigkno4YeHHS BUKOPUCTOBYBATU
KiflbKa LWNaxiB Ans MakcumMmarnbHOro BUKOPUCTaHHSA pecypciB i 36inbLUIEHHSI HAgMIPHOCTI.

TCP sub-flow 2

MPTCP flow MPTCP flow

TCP sub-flow 1
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Pi3Hnua mipk TCP Ta MTCP

Data transmission with plain TCP

Alice

3G
(10.11.12.13)

/

data

WiFi
(10.11.12.14)

Plain TCP

connexion

Eth
(20.21.22.23)

Bob

One link is available but unused

Data transmission with MPTCP

Plain TCP

3G
(10.11.12.13)

connexion

WiFi
(10.11.12.14)

connexion

(subflow 2)

Eth
(20.21.22.23)

Plain TCP

Bob




Value Symbol Name

0x0 | MP_CAPABLE Multipath Capable

0x1 MP_JOIN Join Connection

0x2 | DSS Data Sequence Signal (Data ACK and data sequence mapping)
0x3 | ADD_ADDR Add Address

0x4 REMOVE_ADDR | Remove Address

0x5 | MP_PRIO Change Subflow Priority

0x6 | MP_FAIL Fallback

0x7 | MP_FASTCLOSE | Fast Close

Oxf (PRIVATE) Private Use within controlled testbeds




MTCP

Transmission of "Hi, Hello world" using MPTCP
(on port 80 for each subflow)

Alice

init 3G

subflow 0 = 10.11.12.13:80 to 21.21.22.23:80

\WiFi available : Add its address

init WiFi

subflow 0 = 10.11.12.13:80 to 21.22.23.24:80
subflow 1 = 10.11.12.14:80 to 21.22.23.24:80

3G disabled : drop link

all data received
close connexion

—_—

R ——

B am—
B ——

\

P
SYN
(token = 1234, MP_CAPABLE) —3m.
SYN+ACK -
(token = 3456, MP_CAPABLE)
ACK
—
DATA “Hi"
SEQNUM = 6000 , DNUM = 0
R ADD_ADDR
10.11.12.14, ADDR_ID = 1
—
Sy SYN
(token = 1234, MP_CAPABLE)
-
SYN+ACK L —
(token = 3456, MP_CAPABLE)
- ACK
— DATA “lo* —
SEQNUM = 1000, DNUM = 6
—
L —.
ACKNUM = 6002 , DACK = 2
=
DATA *, Hel*
SEQNUM = 6002, DNUM =2 —5
—
DATA " *
SEQNUM = 1002, DNUM =9 —3,
—
ACK
<&~ ACKNUM = 1003, DACK = 10
—
DATA “wol
SEQNUM = 1003, DNUM = 10—~3m.
—
DATA "Id"
SEQNUM = 6007, DNUM = 13 3
i REMOVE_ADDR
ADDR_ID =0
b=
& ACKNUM = 1006, DACK = 15
=
' RST or FIN \
T

Bob

try to make TCP session (with MPTCP option)
accept and reply

subflow 0 = 21.21.22.23:80 to 10.11.12.13:80

received = Hi_

add a new subflow to this session (but that subflow
isn't opened yet)

try to make TCP session (with MPTCP option)
accept and reply

(we know that that session is related

to this one because it has the same token)

subflow 0 = 21.22.23.24:80 to 10.11.12.13:80
subflow 1 = 21.22.23.24:80 to 10.11.12.14:80

owma 1 334s s
received = Hi® 1

owma 13
received = Hi, Helloo

raseran

w1
received = Hi, Hello 0

1aessren

o1
received = Hi, Hello wory
ucelved:‘l.d: "Hello world

subflow 1 = 21.22.23.24:80 to 10.11.12.14:80

f—————> close connexion

subflow 1 (3G)
(10.11.12.13 to 20.21.22.23)

subflow 2 (WiFi)
(10.11.12.14 to 20.21.22.23)

e N

Legend and concepts

dnum, dack* = =

and ack

be indicated by DACK field)

D Represents the next expected byte (that will

* to be precise, dnum and dack are encoded using a relative mapping
between data sequence number and subflow sequence number

of

the data of the whole MPTCP session (seqnum and acknum
are related to the data transmitted in each subflow)

token = number used to identify a MPTCP session
(TCP subflows would be initialized with the same token)




BNCHOBKWU

o [1ns intocTpaui’ gocnigXeHHs dyna po3pobrieHa nporpama, gka CUMYIIOE
noBeaiHKy npoTokosia MTCP, Hagcunaro4vu noBiAOMIEHHS MO PISHUM
aCMHXPOHHUM napanenbHUM KaHanam.

o [1Ns TOro, woO 36iNbWnNTU He TiNbKWU HaOINHICTb, ane n NPoAYKTUBHICTL MepPEXI
a5 NOBHOT peanisauil noTeHuiany anapaTHoro 3abesneyeHHs HeobXigHUM
MepeXeBnI NMPOTOKOS, AKX O1 ByB CNPOMOXKHUN NepedaBaT iHpopmaLito

napanenbHo Yepes gekinbka KaHanis. | came Takmm npoToKonom € Multipath
TCP abo MTCP.




HAKylo 3a yBary!



