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Abstract

In MPTCP, a congestion control algorithm (CCA) is an important factor that governs

data flow through multiple subflows (SFs). There are two major difficulties related with

MPTCP CCAs. First, MPTCP flows must have an advantage over single-path flows; sec-

ond, MPTCP flows should be fair, implying that SFs sharing a similar bottleneck should

use a bandwidth that is comparable to that of a single-path flow.

Several MPTCP CCAs have been created; however, none of them have achieved

these challenges in all scenarios. Google has announced the bottleneck bandwidth and

round-trip-time (BBR), the new CCA for single-path TCP that achieves high throughput

with minimal delay through the use of a network model.

In this work, we presented a modification and optimization of BBR that addresses

the basic challenges of MPTCP by using the notion of network modeling in BBR.

Keywords: Multipath, MPTCP, TCP, congestion control, BBR.



Résumé

Dans le protocole MPTCP, un algorithme de contrôle de congestion (CCA) est un fac-

teur important qui régule le flux de données à travers plusieurs sous-flux (SFs). Il existe

deux difficultés majeures liées aux CCA MPTCP. Premièrement, les flux MPTCP doivent

avoir un avantage sur les flux à chemin unique ; deuxièmement, les flux MPTCP doivent

être équitables, ce qui implique que les SF partageant un goulot d’étranglement similaire

doivent utiliser une bande passante comparable à celle d’un flux à chemin unique.

Plusieurs CCA pour MPTCP ont été créés, mais aucun d’entre eux n’a réussi à

relever ces défis dans tous les scénarios. Google a annoncé la bande passante et le temps

de parcours du goulot d’étranglement (BBR), une nouvelle ACC pour TCP à chemin

unique qui permet d’atteindre un débit élevé avec un retard minimal grâce à l’utilisation

d’un modèle de réseau.

Dans ce travail, nous avons présenté une modification et une optimisation de BBR

qui répond aux défis fondamentaux de MPTCP en utilisant la notion de modélisation de

réseau dans BBR.

Mots clés: Multipath, MPTCP, TCP, control de congestion, BBR .



P�l�

¨� �k�t§ ©@�� �A¡ ��A� w¡ (CCA) �A� E¯A� �k�t�� Ty�EC�w� ,MPTCP ¨�

 Atysy¶C  At�w`} �An¡¤ .(SFs) ­ d`t� Ty�rf�� �Aq�dt�� �®� �� �A�Ayb�� ��d�

CAsm�� �Aq�d� Yl� ­zy� MPTCP �Aq�dt�  wk§  � 	�§ ,¯¤� .MPTCP CCAs 
  Aql`t�

¨� �rtK� ¨t�� SFs  � ¨n`§ Am� ,T� A� MPTCP �Aq�d�  wk�  � 	�§ ,Ay�A� .d��w��

.d��¤ CAs� ��dt� ¢�AK� ©  r� �AW� |r� �d�ts�  � 	�§ ��Am� �Ant��

�A§d�t�� £@¡ Ahn� ©� �q�§ �� ,��Ð ��¤ ;CCAs MPTCP �� �� d§d`�� ºAK�� ��

­C¤ ¤ T�A�z�� �n� ©  rt�� �AWn�� |r� �� ��w� 
nl�� .�A¡w§CAnys�� �ym� ¨�

�AbqtF³� ¤ �AFC³�(BBR CAA) , TCP .

� TyFAF±� �A§d�t�� ��A`§ ©@�� BBR �ys��¤ �§d`t� Anm� , �m`�� �@¡ ¨�

.BBR ¨� TkbK�� T�@m� ­rk� ��d�tFA� MPTCP


	List of Figures
	The TCP congestion control algorithm BBR
	Introduction:
	Terminologie:
	Design Overview:
	Network Path Model:
	Target Operating Point:
	Control Parameters:
	State Machine Design Overview:
	State Transition Diagram:

	Algorithm Organization:
	Initialization:
	Per-ACK Steps:
	Per-Transmit Steps:

	Detailed Algorithm:
	Maintaining the Network Path Model:
	BBR control parameters:
	State Machine:

	Implementation status:
	BBRv1 issues:
	BBRv2 improvements:
	New model for safe range for in-flight:
	States modification:
	Coexistence with loss-based congestion control:

	Conclusion:

	Evaluation of congestion control algorithms
	Introduction:
	Research laboratory RCAM presentation:

	Prerequisites for congestion control algorithms tests:
	Used topology:
	Materials:
	Configurations:
	General tests description:

	Selected algorithms choices demonstration:
	TCP algorithms evaluation:
	Test Scenarios:
	Cubic:
	BBR:
	BBR and Cubic:
	To be retained:
	Conclusion:

	MPTCP algorithms evaluation:
	C-MPBBR code Modification:
	Test Scenarios:
	Balia versus Coupled BBR "CMPBBR":
	CMPBBR versus Cubic with loss:
	To remember:
	Conclusion:

	Synthesis:
	Conclusion:

	Our proposition
	Introduction:
	TCP amelioration:
	Introduction:
	Types of delays:
	The packet-processing time:
	The influence of packet processing delay in calculation of OWD:
	New Bandwidth delay product BDP:
	The new minimum round-trip estimation:
	The new pacing data in the cwnd:
	BBRv1_new_rtt congestion control algorithm for TCP:
	Implementation:
	Evaluation of BBRv1_new_rtt in TCP:
	Conclusion:

	MPTCP amelioration:
	Introduction:
	Multipath congestion control algorithm's goals:
	Improve throughput amelioration:
	Balance congestion amelioration:

	Conclusion:

	Conclusion and Perspectives
	Bibliography

