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Recommendation ITU-T Q.5033 

Network coding multistream protocol for parallel data transmission 

 

 

Summary 

Multistream data transmission over parallel channels is one of the well-known options for reducing 

network delay by increasing the total bandwidth of the connection between the nodes exchanging data. 

This method is used in particular in the stream control transmission protocol (SCTP), a well-known 

disadvantage of which is its limited support by network equipment, both terminal and routing. 

This is why many modern protocols of the transport and session layers of the open systems 

interconnection (OSI) model are developed as extensions of the transmission control protocol (TCP) 

or work on top of the user datagram protocol (UDP), implementing flow control mechanisms and 

reliable data delivery. 

There are several examples of multistream protocols based on traditional transport protocols. The 

Multipath TCP (MPTCP) was created by the Internet Engineering Task Force (IETF) and described 

in RFC 8684. Korean researchers proposed the Dynamic Multi-stream Transport Protocol over TCP 

(b-seok). Also, there is a modification of protocol SCTP over UDP suggested by Indian researchers 

(b-belkhode). 

Combining multistream data transmission with the principles of network coding allows, in addition to 

increasing the throughput, to increase the security of the transmitted user data, since the data in this 

case is transmitted not in clear form, but in the form of linear combinations of data blocks, which 

complicates their interception by a third party, requiring the interception of all blocks of data to restore 

the original information. These aspects are considered in this Recommendation. 

Recommendation ITU-T Q.5033 includes: 

– principle of multistream transmission with network coding; 

– protocol placement in the TCP/IP stack; 

– protocol logic; 

– packet structure. 
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FOREWORD 

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of 

telecommunications, and information and communication technologies (ICTs). The ITU Telecommunication 

Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical, 

operating and tariff questions and issuing Recommendations on them with a view to standardizing 

telecommunications on a worldwide basis. 

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes 

the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics. 

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1. 

In some areas of information technology which fall within ITU-T's purview, the necessary standards are 

prepared on a collaborative basis with ISO and IEC. 

 

 

 

NOTE 

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a 

telecommunication administration and a recognized operating agency. 

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain 

mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the 

Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some other 

obligatory language such as "must" and the negative equivalents are used to express requirements. The use of 

such words does not suggest that compliance with the Recommendation is required of any party. 

 

 

 

 

INTELLECTUAL PROPERTY RIGHTS 

ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve 

the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or 

applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of 

the Recommendation development process. 

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property, 

protected by patents/software copyrights, which may be required to implement this Recommendation. 

However, implementers are cautioned that this may not represent the latest information and are therefore 

strongly urged to consult the appropriate ITU-T databases available via the ITU-T website at 

https://www.itu.int/ITU-T/ipr/. 
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Recommendation ITU-T Q.5033 

Network coding multistream protocol for parallel data transmission 

1 Scope 

This Recommendation describes a multistream protocol for parallel data transmission based on 

network coding. The aim of the new protocol is to reduce network delay and increase the security of 

the transmitted user data volume without a reduction in the volume of transmitted information. It 

covers the following aspects: 

– principle of multistream transmission with network coding; 

– technical details of protocol implementation including signalling procedures, packet types 

and formats, and coding procedures.  

2 References 

The following ITU-T Recommendations and other references contain provisions which, through 

reference in this text, constitute provisions of this Recommendation. At the time of publication, the 

editions indicated were valid. All Recommendations and other references are subject to revision; 

users of this Recommendation are therefore encouraged to investigate the possibility of applying the 

most recent edition of the Recommendations and other references listed below. A list of the currently 

valid ITU-T Recommendations is regularly published. The reference to a document within this 

Recommendation does not give it, as a stand-alone document, the status of a Recommendation. 

None. 

3 Definitions 

3.1 Terms defined elsewhere 

This Recommendation uses the following term defined elsewhere: 

3.1.1 network coding [b-IETF RFC 8406]: A system where coding can be performed at the source 

as well as at intermediate forwarding nodes (all or a subset of them). 

3.2 Terms defined in this Recommendation 

None. 

4 Abbreviations and acronyms 

This Recommendation uses the following abbreviations and acronyms: 

AT Association Tag 

DoS Denial of Service 

DSL Digital Subscriber Line 

HAN Hybrid Access Network 

IMT International Mobile Telecommunications 

MP-DCCP Multipath Datagram Congestion Control Protocol  

MP-QUIC Multipath Quick  

MP-TCP Multipath Transmission Control Protocol  
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