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Abstract of the contribution: This contribution provides the architecture and procedures of IMS P2P CDS. 
1. Discussion
According to S2-111403, from the perspective of signalling routing between Tracker AS and User Peer, the following three options may be considered: 

· Option 1: The address of Tracker AS is somehow transferred to UE during IMS registration. All following signaling messages between User Peer and Tracker AS do not go through IMS core. (Difficult to trigger other IMS ASs in advance)

· Option 2: The first request message for Peer list from User Peer to Tracker AS goes through IMS core but the following messages between User Peer and Tracker AS do not. (Difficult to trigger other IMS ASs during watching/downloading)

· Option 3: All signaling messages between User Peer and Tracker AS go through IMS core.
Besides, regarding the signaling routing between User Peer and Network Peer, there seems to be two options: 
· Option 4: All signaling messages between User Peer and Network Peer  go through IMS core. 

· Option 5: Signaling (e.g. for bitmap fetching) between User Peer and Network Peer do not go through IMS core.
This document proposes architecture and procedures for the so-called “loose control” alternative solution where the above Option 3 and Option 5 are combinationally selected. 
2. Proposal
It is proposed to accept the following changes to TR 23.844.

First Change to TR 23.844
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.
Bitmap: describes which parts of the a content are stored in a User Peer or Network Peer.
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
CSS
Content Source Server
CCS
Content Cache Server
Second Change to TR 23.844
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 – Signalling between User Peer and other Peers not traversing IMS core
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. 
6.1.0
General

All signaling messages between User Peer and Tracker AS go through IMS core. 

Signaling (e.g. for bitmap fetching) between User Peer and Network Peer does not go through IMS core.
6.1.1
Architecture Reference Model


[image: image1]
Figure 6.1.1-1: Overview of the IMS P2P CDS architecture
6.1.2
Functional Entities

P-CSCF, I-CSCF, S-CSCF and HSS are already defined in TS 23.228. 

Newly introduced network entities include CCS, CSS and Tracker AS. 

The UE should support the functionality of User Peer if it is used to provide IMS P2P CDS applications to the user. 

6.1.2.1
Content Source Server (CSS)

The CSS provides content resources and executes segmenting of content resources. It may also execute content encoding and transcoding. 

6.1.2.2
Content Cache Server (CCS)

CCS caches the content and/or content segments, and provides them to the IMS P2P CDS UEs under the direction of Tracker AS. 
6.1.2.3
Tracker AS

The Tracker AS is an IMS AS that also executes the functionality of Tracker. The functions include:

-
Records a Peer list and updates it according to the activity of User Peers and Network Peers.

-
Records and maintains the index of contents/content segments and where the contents/contents segments are cached. 

-
Feedbacks Peer list when queried by an IMS P2P CDS UE. 

-
Directs the procedure of pre-distribution of contents/contents segments from the CSS to the CCSs.

Editor’s Note: Whether the Tracker AS should be involved in QoS control for IMS P2P CDS and how this works is FFS. 
Editor’s Note: Whether the existing IMS entities, such as P-CSCF, should be upgraded to monitor and control the P2P information transferred to the Tracker AS is FFS. 
6.1.3
Interfaces

6.1.3.1
Gm, Mw, ISC

These interfaces are SIP interfaces with the functionality as defined in TS 23.228. 

For IMS P2P CDS, these interfaces are also used as follows:

-
The IMS P2P CDS UE sends a Content ID to the Tracker AS for fetching a Peer list through these interfaces.

-
The Tracker AS collects a set of information from the IMS P2P CDS UE through this interface, such as the index of contents/content segments cached in that IMS P2P CDS UE, the access type, traffic conditions, the location, workload, and aggregated bandwidth of that IMS P2P CDS UE.
6.1.3.2
PP_s1

PP_s1 is an interface between the IMS P2P CDS UE and the CCS mainly for bitmap exchange. The information exchanged may also include, e.g. the location, workload, and aggregated bandwidth of that CCS. 
6.1.3.3
PP_m1

PP_s1 is an interface between the IMS P2P CDS UE and the CCS for media data transfer.
6.1.3.4
PP_s2

PP_s2 is an interface between the IMS P2P CDS UE and another IMS P2P CDS UE, which acts as a User Peer, for bitmap exchange. The information exchanged may also include, e.g. the access type, traffic conditions, the location, workload, and aggregated bandwidth of that IMS P2P CDS UE.
6.1.3.5
PP_m2

PP_s2 is an interface between the IMS P2P CDS UE and another IMS P2P CDS UE media data transfer. 
6.1.3.6
Tc

Tc is an interface between the Tracker AS and the CCS. The Tracker AS collects a set of information from the CCS through this interface, such as the index of contents/content segments cached in that CCS, the location, workload, and aggregated bandwidth of that CCS.
6.1.3.7
Ts

This is FFS. 
6.1.3.8
SC_s

This is FFS. 
6.1.3.9
SC_m

This is FFS. 
6.1.4
Message flows

6.1.4.1
IMS P2P CDS UE registration procedure
This procedure is a normal registration procedure as already defined in TS 23.228. 

Editor’s Note: What kind of information should be transferred to the Tracker AS through this procedure is FFS. This information may include access type, location information, capability (e.g., battery level, downloading percentage) of User Peers.
6.1.4.2
Content Distribution Procedure

6.1.4.2.1
Content Delivery Establishment Procedure

[image: image2]
Figure 6.1.4.2.1-1: Delivery Establishment Procedure
1~2
After the user chooses a content, e.g. from a Web portal maintained by the IMS P2P CDS system, a Content ID is assigned and then sent from the IMS P2P CDS UE to the Tracker AS carried by an INTIVTE message, through IMS entities, e.g. P-CSCF, S-CSCF. 
Editor’s Note: The feasibility of using INVITE to carry Content ID for Peer list request is FFS.

Editor’s Note: The usage of the ISC interface in the above procedure needs further discussion. 
Editor’s Note: The mechanism for the IMS core to trigger another AS, e.g. for playing an advertisement video in advance to playing the content requested by the user is FFS. 
3~4
After the IMS P2P CDS UE receives a confirmed message, it sends a request to the Tracker AS for Peer list through IMS entities. 
5~6
The Tracker AS calculates a Peer list and then sends it back to the IMS P2P CDS UE. 
7~10
The IMS P2P CDS UE may request Peer list again in the case of e.g. some Peers become inaccessible. 
Editor’s Note: The feasibility of carrying the request and response for Peer list in SIP message needs further assessment.
6.1.4.2.2
Media Transmission Procedure
After attaining a Peer list from the Tracker AS, the IMS P2P CDS UE should request a Bitmap from each Peer in the Peer list and then decide, according to a certain algorithm, from which CCSs or other IMS P2P CDS UEs (acting as User Peers) to acquire the content segments. After that, the IMS P2P CDS UE fetches content segments from selected other Peers. 

[image: image3]
Figure 6.1.4.2.2-1: Media Transmission Procedure
1~2
The IMS P2P CDS UE fetches a Bitmap from each Peer in the Peer list segments. 
3

According to a certain algorithm, the IMS P2P CDS UE decides from which CCSs or other IMS P2P CDS UEs (acting as User Peers) to acquire the content and then sends the request messages to them. 
6.1.4.2.3
Content Delivery Termination Procedure


[image: image4]
Figure 6.1.4.2.3-1: Content Delivery Termination Procedure
When the IMS P2P CDS UE terminates the existing P2P session, e.g. due to switching to another content or closing the programme, it releases all the current P2P media connections and then notifies the Tracker AS to remove itself from all related Peer lists.
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