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Abstract of the contribution: This paper proposes architecture variants for IMS P2P CDS, introducing an adapter function to help decouple IMS from the Content Delivery Service.
Discussion:
Decoupling the Content Distribution System from IMS can be beneficial in the case where the CDS (i.e. tracker, client software and caches) is deployed by the IMS network operator; for example, this decoupling can minimize the impact on the network when upgrading to new P2P protocols, and can also help supporting several P2P protocols concurrently.

This decoupling can also help interoperating with existing peer-to-peer streaming applications currently deployed over the Internet (e.g. PPTV, PPStream, SopCast and QQLive). 

The proposal described below aims at decoupling IMS from the rest of the P2P CDS, mostly by splitting the IMS P2P CDS tracker functionality into one IMS adapter and a P2P CDS tracker.
This proposal is presented as a variant of alternate architectures 1 and 2. Whether an adapter may be be useful in alternate architecture 3 is left for further study.

Proposal:
It is proposed to accept the following changes to TR 23.844.

  First Change to TR 23.844
6.1.5
Decoupling IMS and CDS Using an Adapter

In this variant to the first alternative, an IMS P2P CDS Adapter is acting as an AS. The following diagram presents an architecture based on Alternative 1.
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Figure 6.1.5-1: Overview of the IMS P2P CDS architecture for alternative 1 with P2P CDS Adapter
Editor’s Note: it is FFS whether Ts and Tc may be terminated by the Tracker or the Adapter AS. Both cases may be implemented (i.e. the Adapter may terminate Ts and Tc only if the tracker does not support these interfaces).
6.1.5.1
New and Modified Functional Entities

Most functional entities are already described in section 6.1.2. This section introduces the Adapter and modifies the Tracker function entity description.
6.1.5.1.1
P2P CDS Adapter AS
The Adapter is an IMS AS. It performs the following function:
· Terminates the Peer-to-tracker IMS signalling and translates this signalling into the proper peer-to-tracker protocol supported by the tracker.

· It is also involved in QoS and/or Charging control for IMS P2P CDS
6.1.5.1.2
Tracker

The Tracker executes the functionality of P2P CDS 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 (through the Adapter)
-
The information attached to each Peer ID in the Peer list should include e.g. the access type, traffic conditions, location, capabilities and workload of that Peer.
-
Directs the procedure of pre-distribution of contents/contents segments from the CSS to the CCSs.

6.1.5.2
New and Modified Interfaces

6.1.5.2.1
AT
This interface between the Adapter and the Tracker is equivalent to the interface between a peer and the tracker, where the Adapter acts on behalf of the peer UE. It may use a protocol part of an existing P2P protocol suite (e.g. an IETF PPSP peer-to-tracker protocol may be used).
Editor’s Note: it is FFS whether AT should support additional signalling not typically part of the peer-to-tracker protocol. For example, AT may for example be used to exchange information related to QoS, charging or UE location.
6.1.5.3
New and Modified Message Flows
6.1.5.3.1
Content Delivery Establishment Procedure

[image: image2]
Figure 6.1.5.3.1-1: Delivery Establishment Procedure for alternative 1 with P2P CDS Adapter
The steps description from section 6.1.4.2.1 applies here; additionally, the Adapter translates requests to the tracker; note that the messages between the Adapter and the tracker given here are illustrative only, and may vary depending on the actual P2P technology selected.

6.1.5.3.2
Content Delivery Termination Procedure

[image: image3]
Figure 6.1.5.3.2-1: Content Delivery Termination Procedure for alternative 1 with P2P CDS Adapter
The steps description from section 6.1.4.2.3 applies here; additionally, the Adapter translates requests to the tracker; note that the messages between the Adapter and the tracker given here are illustrative only, and may vary depending on the actual P2P technology selected.
  End Change to TR 23.844
  Second Change to TR 23.844
6.2.5
Decoupling IMS and CDS Using an Adapter
In this variant to the second alternative, an IMS P2P CDS Adapter is acting as an AS. The following diagram presents an architecture based on Alternative 2.


[image: image4]
Figure 6.2.5-1: Overview of the IMS P2P CDS architecture for alternative 2 with P2P CDS Adapter
Editor’s Note: it is FFS whether Ts and Tc may be terminated by the Tracker or the Adapter AS. Both cases may be implemented (i.e. the Adapter may terminate Ts and Tc only if the tracker does not support these interfaces).
6.2.5.1
New and Modified Functional Entities

New and modified functional entities are already described in section 6.1.5.1 
6.2.5.2
New and Modified Interfaces

New and modified functional entities are already described in section 6.1.5.2 

6.2.5.3
New and Modified Message Flows
6.2.5.3.1
Media Transmission Procedure

[image: image5]
Figure 6.2.5.3.1-1: Media Transmission Procedure for alternative 2 with P2P CDS Adapter
The steps description from section 6.2.4.2.2 applies here; here the Adapter is on the path of the UE-UE communication, while the Tracker does not needs to be; in messages 10-12 UEx signals the completion of the transfer to UE through IMS, and through the Adapter AS. The adapter can update the bitmap information to the Tracker, in message 13.
6.2.5.3.2
Content Delivery Termination Procedure

[image: image6]
Figure 6.2.5.3.2-1: Content Delivery Termination Procedure for alternative 2 with P2P CDS Adapter
The steps description from section 6.2.4.2.3 applies here; additionally, the Adapter translates only part of the requests to the tracker (leave swarm); the Adapter is on the path of the UE-UE communication, while in some cases the Tracker does not needs to be (e.g. stop downloading requests); note that the messages between the Adapter and the tracker given here are illustrative only, and may vary depending on the actual P2P technology selected.
  End Change to TR 23.844
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