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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

This study focuses on the enhancement of IMS to support Peer-to-Peer Content Distribution Services in respect of GPRS, EPC and other underlying access network technologies but not intend to modify GPRS or EPC for P2P mechanism. 
The objectives are to study IMS based Peer-to-Peer Content Distribution Services on the architectural level with the following aspects: 
-
Creating solutions in order to fulfil the use cases and requirements as defined by SA1 while avoiding duplicate work in other SDOs, such as IETF [e.g., PPSP, P2PSIP, ALTO, and DECADE], and re-using their work. The solutions should: 

-
Apply the same IMS user management/registration procedure as other IMS services;
-
Be able to provide the UE with the appropriate AS to obtain the addresses of other Peers, from which the UE can retrieve the requested content; 
-
Re-use ISC interface for service triggering; 

-
Be able to select qualified User Peers among available UEs according to the policies preconfigured in the network: 
-
Elaborate alternative solutions, which support the following network access technologies: 
-
Mobile access only (e.g. UTRAN, E-UTRAN, I-WLAN); 
-
Fixed access only (e.g. xDSL, LAN); 
-
Fixed and mobile convergence scenarios. 

-
Evaluate possible impacts and improvements on network when IMS based Peer-to-Peer Content Distribution Services are deployed, such as the interactions that are needed to adapt the peer-to-peer overlay properties to the configuration and the resources of the network.

-
Identify QoS, mobility, charging and security related requirements in the case of Peer-to-Peer Content Distribution Services on IMS. 

The assessment on alternative solutions and the final conclusion of this study should not only take TR 22.906 into consideration but also comply with the related normative work in SA1.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TR 22.906: "Study on IMS based peer-to-peer content distribution services".

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].



P2P: Peer-to-Peer, as defined in TR 22.906 [2]. 

Tracker: A directory server which maintains a list of peers storing segments for a specific content, and answers queries from peers for peer lists. 
User Peer: As defined in TR 22.906 [2].

Network Peer: As defined in TR 22.906 [2].

Content Source Server: As defined in TR 22.906 [2].

Content Cache Server: As defined in TR 22.906 [2].
Content Delivery Network: Is the network for content distribution services. 
Origin Server: Stores the original content resources.

Edge Server: Is the content server located on the edge of a CDN for content delivery.

CDN Controller: Is responsible for allocating of content resources from the Origin Server to the Edge Servers as well as for allocating of a neighbouring Edge Server to the CDN.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].


IMS P2P CDS
IMS based P2P Content Distribution Services

CDN
Content Delivery Network

4
Use cases

The use cases of the IMS P2P CDS are described in section 5 of TR 22.906.
5
Architectural requirements
Editor’s Note: This clause will identify the architectural requirements.
 5.1
Requirements for the IMS P2P CDS

-
The system shall support a content delivery function to distribute contents or content segments from the Content Source Server to the Content Cache Servers. 

-
The system shall support an interworking mechanism, which is able to utilize an enhanced existing CDN, to distribute contents or content segments from the Content Source Server/Origin Server to the Content Cache Servers/Edge Servers.

6
Alternative Solutions
Editor’s Note: This clause will describe the solution(s) for IMS based peer-to-peer content distribution services. 
6.1
Alternate 1 
Editor’s Note: It is proposed to include in each alternative at least the description of architecture, reference point and necessary information flows. The description of service instances is optional but preferred. 
7
Evaluation 
Editor’s Note: This clause will include solution(s) assessment. 
8
Conclusion
Editor’s Note: This clause will provide conclusions with respect to what further specification work is required in order to provide IMS based peer-to-peer content distribution services.
Annex A (Informative):
IETF work on P2P Streaming Protocol (PPSP)
The IETF PPSP WG focuses on the Peer-to-Peer paradigm of delivering streaming traffic (live, time-shifted media content with near real-time requirement and VoD), standardizing signalling operations on two important components, Peer and Tracker, for information exchange. 
The goal of PPSP is to serve as an enabling technology, building on the development experiences of existing P2P streaming systems. Its design will allow it to integrate with IETF protocols on distributed resource location, traffic localization, and streaming control and data transfer mechanisms for building a complete streaming system or a streaming delivery infrastructure.
It has been discussed and concluded in the problem statement draft of PPSP that, in essence, there are two kinds of basic entities in P2P streaming, i.e., the Tracker and the Peer. According to the definition in PPSP, a Tracker refers to a directory server which maintains a list of peers storing chunks for a specific channel or streaming file and answers queries from peers for peer lists, while a Peer refers to a participant in a P2P streaming system that not only receives streaming content, but also stores and uploads streaming content to other participants. 

PPSP designs a protocol for signalling between trackers and peers (the PPSP "tracker protocol") and a signalling protocol for communication among the peers (the PPSP "peer protocol") as shown in Figure A.1. The tracker protocol handles the initial and periodic exchange of meta information between trackers and peers, such as peer-list and content information. The peer protocol controls the advertising and exchange of media data between the peers. 
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Figure A.1: PPSP System Architecture

NOTE:
in the above figure, the upward arrow in the right-upper corner refers to the Peer’s periodically reporting its status, e.g. the content segments cached in the Peer, to the Tracker, while the dual direction arrow in the left-upper corner refers to the procedure of the Peer’s fetching peer list from the Tracker. 
The outputs from IETF PPSP WG that may be related to this study are listed in the following table for tracking: 

	File Name
	Title
	Status

	draft-ietf-ppsp-problem-statement-01
	Problem Statement of P2P Streaming Protocol (PPSP)
	WG draft

	draft-ietf-ppsp-reqs-01
	P2P Streaming Protocol (PPSP) Requirements
	WG draft

	draft-gu-ppsp-peer-protocol-01
	Peer Protocol
	Personal draft

	draft-gu-ppsp-tracker-protocol-02
	Tracker Protocol
	Personal draft

	Draft-lu-ppsp-mobile-04
	P2P Streaming for Mobile Nodes
	Personal draft


Editor’s Note: The above table may be updated according to the progress of PPSP in IETF. 
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