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End-to-end multipath transport layer architecture 
oriented the next generation network 

XUE Miao, GAO De-yun, ZHANG Si-dong, ZHANG Hong-ke 
(National Engineering Lab for Next Generation Internet Interconnection Devices, Beijing Jiaotong University, Beijing 100044, China) 

Abstract: To solve the problem of inefficient transmission using multiple interfaces of multihome terminal in the tradi-

tion network, an end-to-end multipath transport layer architecture—E2EMP oriented the next generation network was 

presented. Through distributing data adaptively following characters of the end-to-end paths, adopting dual sequence 

space, implementing smart path management policies, the performance of the multihome terminal using E2EMP has sig-

nificant improvement. The simulation results show that E2EMP aggregates bandwidth of the multihome terminal inter-

faces efficiently, and meanwhile promotes the security and reliability of end-to-end multipath transport. 
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E2EMP���è�6� �~�3ñéê���í

î E2EMP����À; 

1) ��£�HD��ª,[\��; 
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a�ÚGjkDEDºÏ;�æí�":¡ºÏj

kÛÜ��? E2EMPè�ºÏÃ�DÐÝÞß; 
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áÂ��cdõ�@���<Â�ic$�w=[
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_�I�þyÓ�23m¼DÐ�ôÁõ"#�
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4.3.1  �������� 

*"¥¦"#�íî":¡LM�/BCD

Ð;DÐ�MºÏ�Ç
,h{':=ºÏÉÊ

(PW, path weight)�¹:ö/ABCDÐ�MÉÊH

��¹\ºÏgBCLM;N? E2EMP <:=D

EDwºÏì��¹:\DEDºÏ����÷á

:ëlë·¸ºN�LM��/BC;<?·¸º

N�COÊ PW;�ø PW* 

 ( ) ( ) ( )
( )i i i

i

PW t RTT t Loss t
Bandwith t

α β γ= + +  (1) 


è� ( )iBandwith t * t�ùºÏ i�÷������

( )iRTT t * t �ùºÏ i 5!�¿6úû�v�

( )iLoss t *E t�ùºÏ iÊ��EJH%�
�E

Jz{}IEJ�ü�EJ;ý¶α �β �γ �¸
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ç¾����v��@±��ºÏÉÊ�Dè�k

�H�;
 3=wL���M���à3ñXY�

PQ;��÷E PWÊ�þGºÏ�h��;¹\

ºÏ�ô�������,h÷��!;�ß t�
ù��÷�x�* ( )is t ; 

 
( )

( )
max( ( ),40ms)

i
i

i

M t
s t

MRTT t
=  (2) 


è� ( )iM t * 1t − �ùE t�ù/A�LMO�

( )iMRTT t *ºÏ i� t�ù5O�¢�úû�vx

�;àx�Ê-�����3ñ¿=¢!EºÏ�

��÷�Ê ( )iBandwith t ; 

 ( ) ( 1) (1 ) ( )i i iBandwith t Bandwith t s tλ λ= − + −  (3) 


è�λ*��R¶; 

¹\DEDºÏlÌÆ�¦O send ( )iP t ~

Tresend ( )iP t � Fresend ( )iP t ��?�ßºÏ iE t�ù0/

ALM�@L�~ü�EJLM�@L��}IE

JLM�@L�;�! ( )iLoss t � 

 Fresend Tresend

send

1 000 000( 100 )
( )

i i

i i

P P
Loss t

P

+
=  (4) 

m[«�³´����Y (0)iBandwith *       

1 000 000� (0)iRTT * 1� (0)iLoss * 0; 
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MW-�:=DEDºÏJK�
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�IÀÁ�JK�LM��� TCP ��ù��
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EDlºÏJK�����Àl:#_�I�v
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�DEDwºÏ)ñJK��«���l:#
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¾DEDºÏ�TU�N
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Ê�ºÏwL� 4.3.1 ùè ( )iBandwith t , ( )iRTT t , 

( )iLoss t ;/AD[¨E SACK���DÐÝÞß; 

� E2EMP ì�è�ü cmpSCTP�MPTCP

���u��ºÏ#_�u�LM�@èÔ��

Re[¨D� SACK{'»¼��PQ;ÉN?

"#�&OîÓ�SACK»¼��/Óm[#_

îÓ gap ºk¢/A SACK z;E2EMP ì�è

�Ym�¨E 2=m[#_�/A SACKz�́

µv� 200ms /A SACK z��uÃLM�@

<
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SACKØÙ<>?�@±��23m¼DÐ4

523�@±��è:ØÙ;Re E2EMP ì�à

�� SACKz� PWLþ�ºÏ/A��£!ºÏ

23m¼DÐi�IõºÏ23áîU�; 
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YZ��wÄÅ�sá�J?ôÓ E2EMP �º

ÏÃ��ó��*¹\DEDºÏlÌjkm[�

��O�JK�v�!��*Ã�w\DEDm

[S¨"#��@Q�´µ¤*�$�0
��

)`i¯defg;�6�B�<�E2EMP <

:=JKbì��
­�b	���DÐ�ôÓ

)u:£? SCTP��x��°±�
¾JKb

ËÌg; 

�æC� NS2 á*%&¿'�õ E2EMP �


i3ñ%&�(;ô )*�½ 5 �¾�
�

nlC� 2 \DEDºÏ������+ºç¾

��èLd:ë�)í+ºç¾��èDEDº

Ï���o�7tºNTUz{�"#��;)

*è[t��* 100Mbit/s�+º�v* 5ms�,

-+º R1-R2~R3-R4 �wL�Yà�Mô �

YB��,-+ºÇ_* 50=�@;
è S3 �

D3 �¸*°±" E2EMP � SCTP /AD�[¨

D�S1 � S2 * TCP Reno �/AD�D1 � D2
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è[¨D[¨!¬­*

65 535byte;*"ny�æà-� R1-R2+º�D

EDºÏã*ºÏ 1�-� R3-R4 +º�DED

ºÏã*ºÏ 2�9d./EºÏ 1 �ºÏ 2 �

�v~��~�@±��wL6î� R1-R2~R3-R4

�lewL; 
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ÕºÏ 1�ºÏ 2�Ç
wL7��&��D

EDwºÏJK
i2KE�&TU;�¸õºÏ

���~�v~�@±���7���õ E2EMP

�:C� Round-Robin DÐ�ºÏI�/LM�

SCTP(RR-SCTP)�01O3ñH�;½ 6(a)~½ 6(b)

�½ 6(c)�¸õ� 2\ºÏ��~�v~�@±�

�7����« E2EMP ü RR-SCTP �01OH

Ê;
è���½ 6(a)�%&wL*ºÏ 2 ��

10Mbit/s��v 55ms��@±�% 1%�ºÏ 1 �

� 10Mbit/s��v�¦��@±�% 1%���½ 6(b)

�%&wL*ºÏ 2�� 10Mbit/s��v 55ms��

@±�% 1%�ºÏ 1���¦��v 55ms��@

±�% 1%���½ 6(c)�%&wL*ºÏ 2 ��

10Mbit/s��v 55ms��@±�% 1%�ºÏ 1 �
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