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During the last meeting, there were several contributions dealing with IPTV media delivery mechanisms. Because IPTV service has various characteristics, it is required to take all possible media delivery mechanisms into consideration. In this text, we focus overlay multicast mechanism as one of the crucial mechanisms to deliver IPTV media.

1. Motivation

To deliver IPTV media, naïve IP multicast mechanism is the best solution. Because IP multicast router copies IPTV media data and then forwards them to destined group, naïve IP multicast mechanism shows high performance by reserving resources of network’s as well as media sender’s. But naïve IP multicast highly depends on the condition of underlying network, which means to make naïve IP multicast possible, all the routers must be changed into multicast-enabled; and that means ISP mush pay for the expense. Not alone the matter of cost, several problems prevent naïve IP multicast mechanism from being fully deployed in the Internet. 

Therefore some well-known alternative multicast mechanisms are emerged; which are CDN, P2P, and overlay multicast mechanism.
Figure 1 shows the concept of CDN-based delivery mechanism. In CDN environment, media are distributed by pre-installed CDN servers. In CDN-based delivery system, each receiver tries to connect the nearest CDN server and then to receive media; the media afforded by CDN server can be both real-time and reliable data.  But because ISP cannot install CDN servers unlimitedly, the size of the group is tightly bounded by the number of installed CDN servers. 
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Figure 1 – Data distribution by using CDN

Figure 2 shows data flow where P2P mechanism is deployed. Unlikely CDN mechanism, P2P assumes that each end-node can be both a media producer as well as a media consumer. In P2P mechanism, each node tries to discover its peers and then to connect them. Finally media can be exchanged between peers. Although the size of group is not logically bounded, it is not adequate to distribute contemporary media. 
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Figure 2 – Data distribution by using P2P
Figure 3 shows a brief concept of overlay multicast mechanism. In overlay multicast mechanism, functions of IP multicast router are emulated by special overlay nodes; such as configuring multicast data tree, forwarding multicast data etc. The node which substitutes IP multicast router may form a hardware box, a server, or an end-system; the formation is a deployment or implementation issue. 
In an overlay multicast mechanism, each node constructs multicast data delivery path from sender to group dynamically as naïve IP multicast router does. Along the constructed path, each node forwards media, which arrives from its upstream node, to its downstream nodes. The size of group is not logically bounded, and it is adequate to distribute contemporary media.
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Figure 3 – Data distribution by using Overlay Multicast

Considering the alternative multicast delivery mechanism, we could derive 
Figure 4
 in the terms of time and group size. CDN service is adequate to deliver IPTV media to mid sized group while P2P is very adequate to deliver non-contemporary media to large sized group. Overlay multicast mechanism is adequate to deliver contemporary media to large sized group.
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Figure 4 - Characteristics of alternative multicast

But because there wasn’t enough consideration on overlay multicast mechanism in the last meeting, it is necessary to consider "overlay multicast mechanism" as one of the possible IPTV media delivery mechanisms.
2. Consideration
In case of overlay multicast, end-system may participate in group data delivery.  It is required to keep session robust; and the following functions are to be taken into consideration.

2.1. Initialization 
This function to give a means to a service provide of initializing IPTV media delivery session and to each member of acquiring the detailed session information. As for the detailed session information, the followings can be considered; data profile, session policy, bootstrapping information, but are not restricted to.

2.2. Join
This function to enable each overlay node to be participated. 

To make each overlay node to join a session, it is required to provide function to explore overlay network and measure the network condition. Because in the overlay multicast, each overlay node is logically interconnected; it is difficult to know the condition of entire network exactly. 
After the successful exploration and measurement of an overlay multicast session, then each overlay node configures multicast data delivery path by finding and connecting other nodes. 

2.3. Leave

This function to enable each overlay node to leave a session. Whenever an overlay node wants, this function enables the node to leave the session.

2.4. Release (or Termination)
This function is to release a session. When an administrator wants to terminate a session, a means to release a session should be provided. 

2.5. Maintenance 
This function is to keep the on-going session robust after an overlay multicast data delivery session is successfully established.

Differently from naïve IP multicast, nodes which are participating in data delivery may break down; therefore it is highly required to provide means to detect and recover from several network faults, such as loop and network partitioning. 
This function is to improve the performance of on-going session also. Because each connection between overlay nodes is not considered as most optimal, it is necessary to improve performance. This function enables each overly node to improve performance by seeking better upstream nodes and then switching the nodes.
2.6. Monitoring

This function is to monitor the on-going session. 

To manage the session, it is necessary for service provider of session status such as membership and perceived QoS. This function provides a means to monitor its connection for management purpose.

3. Proposal

By now, we presented an overlay multicast mechanism as one of IPTV delivery mechanisms for contemporary media destined to large sized group. An example of IPTV service, which is supported by overlay multicast mechanism, sports broadcasting service can be considered; where contemporary media delivery and large-sized group support are both necessary.
But because there has not been enough consideration on overlay multicast mechanism; we propose to take overlay multicast mechanism into consideration as a means of delivering IPTV media. And then we propose to develop a standard on “Overlay multicast based IPTV media delivery system,” which will deal with requirements of overlay multicast mechanism to deal with efficient IPTV media delivery and then provide IPTV service on overlay multicast environment. 
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