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Recommendation ITU-T X.609.4

Managed P2P communications: Multimedia streaming peer protocol

Summary

Recommendation ITU-T X.609.4 specifies the peer protocol for distributed multimedia streaming
services over managed peer-to-peer (P2P) architecture as defined in Recommendation ITU-T X.609.
This Recommendation satisfies the signalling requirements that are specified in Recommendation
ITU-T X.609.3. This Recommendation also specifies protocol messages among peers, behaviours,
and the types of peer relationship.

History

Edition Recommendation  Approval  Study Group Unique ID*
1.0 ITU-T X.609.4 2018-01-13 11 11.1002/1000/13493
Keywords

Distributed multimedia streaming, managed P2P, peer protocol.

* To access the Recommendation, type the URL http://handle.itu.int/ in the address field of your web
browser, followed by the Recommendation's unique I1D. For example, http://handle.itu.int/11.1002/1000/11
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, 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 received notice of intellectual property,
protected by patents, 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
TSB patent database at http://www.itu.int/ITU-T/ipr/.

© ITU 2018

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of ITU.
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Recommendation ITU-T X.609.4

Managed P2P communications: Multimedia streaming peer protocol

1 Scope

This Recommendation specifies a peer protocol for multimedia streaming services over managed
peer-to-peer networking infrastructure. It describes the following:

- overview of the peer protocol,

— peer protocol elements such as types of peer, types of peer relationship and buffermap
structure;

— protocol messages and parameters;
- protocol behaviours.

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.

[ITU-T X.609] Recommendation ITU-T X.609 (2015), Managed peer-to-peer (P2P)
communications: Functional architecture.

[ITU-T X.609.3] Recommendation ITU-T X.609.3 (2017), Managed P2P communications:
Multimedia streaming signalling requirements.

[IETF RFC 7159] IETF RFC 7159 (2014), The JavaScript Object Notation (JSON) Data
Interchange Format.

3 Definitions

3.1 Terms defined elsewhere
This Recommendation uses the following terms defined elsewhere:

3.1.1 overlay network [b-ITU-T X.1162]: An overlay network is a virtual network that runs on
top of another network. Like any other network, the overlay network comprises a set of nodes and
links between them. Because the links are logical ones, they may correspond to many physical links
of the underlying network.

3.1.2 peer [b-ITU-T X.1161]: Communication node on P2P network that functions
simultaneously as both "client" and "server" to the other nodes on the network.

3.1.3 peer-to-peer (P2P) [b-ITU-T Y.2206]: A system is considered to be P2P if the nodes of the
system share their resources in order to provide the service the system supports. The nodes in the
system both provide services to other nodes and request services from other nodes.

NOTE — Peer is the node in a P2P system.

3.14 managed P2P [b-ISO/IEC TR 20002]: P2P with manageability features to manage the
P2P-based service and P2P network by the P2P participants such as P2P service provider, ISP and
peer.
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3.1.5 buffermap [ITU-T X.609]: A map showing downloading status of fragments comprising a
shared content.

3.1.6 fragment [ITU-T X.609]: A piece of the shared content.

3.1.7 source peer [ITU-T X.609.3]: A peer that streams the multimedia contents to the overlay
network. The peer only provides content data to other peers and does not receive it. This peer
generates fragments using the multimedia data received from the contents source.

3.1.8 client peer [ITU-T X.609.3]: A peer that sends fragments received from other peers to
other peers, and does not generate its own fragments.

3.2 Terms defined in this Recommendation

This Recommendation defines the following terms:

3.2.1 requesting peer: A peer that sends a request to the other corresponding peer.

3.2.2 corresponding peer: A peer that performs an operation on the request received from the
requesting peer

3.2.3 candidate peer: A peer that is participating in an overlay network for which no specific
peer relationship has yet been established but can be attempted whenever necessary.

4 Abbreviations and acronyms

This Recommendation uses the following abbreviations and acronyms:
ADR Average Download Rate

APMR Average Play point Move Rate

Q‘BSON Binary JavaScript Object Notation

BTT Buffermap Timetable
CP Completed Point

CS Cache Server

DP Downloading Point
EP End Point

FD Forced Delay

JSON JavaScript Object Notation
MP2P Managed Peer-to-Peer

NAT Network Address Translation
NTP Network Time Protocol
P2P Peer-to-Peer
PP Play Point
SHA Secure Hash Algorithm
SP Starting Point
TCP Transmission Control Protocol
5 Conventions
None.
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