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Recommendation ITU-T X.609.5

Managed P2P communications: Multimedia streaming overlay
management protocol

Summary

Recommendation ITU-T X.609.5 specifies a multimedia streaming overlay management protocol
(MSOMP) that runs on the interface among entities of managed P2P communications. The
management functionalities covered in this Recommendation include overlay network management
and peer management. This Recommendation provides protocol operations and message formats.
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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 1ISO 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, 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.609.5

Managed P2P communications: Multimedia streaming overlay
management protocol

1 Scope

This Recommendation specifies overlay management protocol for providing multimedia streaming
services over managed peer-to-peer infrastructure. This Recommendation describes following details:
- overview of multimedia streaming overlay protocol;

- protocol elements;

- protocol messages and its parameters;

- protocol behaviours including information flows.

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 P2P communications:
Functional architecture.

[ITU-T X.609.1] Recommendation ITU-T X.609.1 (2016), Managed P2P communications: Peer
activity management protocol (PAMP).

[ITU-T X.609.2] Recommendation ITU-T X.609.2 (2016), Managed P2P communications:
Overlay resource control protocol (ORCP).

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

[ITU-T X.609.4] Recommendation ITU-T X.609.4 (2017), Managed P2P communications:
Multimedia streaming peer protocol.

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

[IETF RFC 7231] IETF RFC 7231 (2014), Hypertext Transfer Protocol (HTTP/1.1): Semantics
and Content.

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.
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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.

3.1.4 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.

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

3.2 Terms defined in this Recommendation

This Recommendation defines the following terms:

3.2.1 peer list: A list of peer IDs which identifies the peers participating in an overlay network.
3.2.2 peer ID: An identifier of a peer. Each peer can be identified by own peer ID.

3.2.3 overlay ID: An identifier of an overlay network. Each overlay network can be identified by
own overlay ID.

4 Abbreviations and acronyms

This Recommendation uses the following abbreviations and acronyms:
CS Cache Server

JSON Javascript Object Notation

MP2P Managed Peer-to-Peer

MSOMP  Multimedia Streaming Overlay Management Protocol
OMS Overlay Management Server

PAMS Peer Activity Management Server

REST Representational State Transfer

P2pP Peer-to-Peer

RS Relay Server

UMS User Management Server

UNIS Underlying Network Information Server
5 Conventions

See clause 8.1 for the grammar used in object representation.

6 Overview

The framework of managed peer-to-peer (P2P) communication is defined in [b-ISO/IEC TR 20002],
and the details of the entities and the reference points among the entities are defined in [ITU-T X.609].

Documents
Rec. ITU-T X.609.5 (01/2018) Document Sharing:Hub

Copyright International Telecommunication Union/ITU Telcommunication Sector
Provided by IHS Markit under license with ITU-T Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ITU-T X.609.5 2018


http://www.avadocuments.com/doc/itu-t-x-609-5-2018
http://www.avadocuments.com/doc/itu-t-x-609-5-2018

X.609.5(18)_F01

UMS: user profile management server ~ RS: relay server  UNIS: underlying network information server
OMS: overlay management server CS: cache server
PAMS: peer activity management server IXS: index server

Figure 1 — Framework and reference points of MP2P [ITU-T X.609]

Figure 1 shows the framework and reference points of managed P2P (MP2P) communication. From
the management point of view, the overlay management server (OMS) manages the information of
established overlay networks and controls resources such as cache server (CS) and relay server (RS).
A peer interacts with OMS to join a specific overlay network. The peer can also interact with OMS
when it leaves the joined overlay network. This Recommendation defines a multimedia streaming
overlay management protocol (MSOMP) running over reference point R5, which is used for
management related to overlay network. OMS can interact with other entities such as peer activity
management server (PAMS), underlying network information server (UNIS), and user management
server (UMS) to form a well-organized overlay network, but those interactions are not part of this
Recommendation.

The basic service flow for overlay network management in MP2P communication is shown in
Figure 2.
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Peer Peer (Source) OMS UMS UNIS TAMS
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MSOMP_CREATE request
Establish an overlay
network as requested
MSOMP_CREATE response
MSOMP_JOIN request B
Interaction for
peer list optimization
MSOMP_JOIN response
Negotiate buffermap
Request for sending piece(s)
X.609.5(18)_F02

I:l Part of this Recommendation D Not part of this Recommendation

Figure 2 — Basic service flow of overlay network management

A peer can request OMS to create a new overlay network. If the request is valid, OMS establishes a
new overlay network as requested. After an overlay network is created, peers can join the overlay
network by interacting with OMS. A peer can request OMS to join a specific overlay network; each
overlay network corresponds to a distinct multimedia content. As a response, OMS provides a peer
list that contains contact information of peers participating in the overlay network. The peer list can
be generated by OMS itself, or OMS can interact with other servers such as UMS, UNIS and PAMS
to generate the optimized peer list. Upon receiving response including peer list, the peer contacts
other peers in the overlay network and conducts REST processes to receive multimedia streams.

As depicted in Figure 2, this Recommendation covers the interaction between peer and OMS, which
runs over reference point R5 shown in Figure 1. The interaction can be classified into two categories.
One category is overlay network management. Overlay network management is about creation,
modification and termination of an overlay network. The second category is peer management. Peer
management is about joining and leaving a specific overlay network. Both categories additionally
have an information query function. For instance, a peer can query the information of a specific
overlay network or the peer list of a specific overlay network.

7

This clause describes the protocol operations of MSOMP. The operations are classified into two
types: overlay network management and peer management. The messages for each operation are
defined in clause 8.

Protocol operation

7.1 Overlay network management

711

A peer can request OMS to create a new overlay network. The request may specify options such as
peer ID of the peer that sent the request or a list of peer IDs for closed group communication. Upon
receiving the request, OMS checks whether the request is valid. If the request is valid, OMS creates
an overlay network as requested. When OMS creates the overlay network, it should also generate a

Creation of overlay network

unique overlay ID for the overlay network since each overlay network is distinguished bﬁown overlay
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