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1, Introduction
Service level multicast scheme has been introduced in the working document – IPTV Multicast Frameworks. This contribution addresses some requirements of building multiple multicast paths (e.g. trees) from the service source to the end hosts. It is discussed that using multiple multicast trees not only balances the loads among the end hosts, but also improves the robustness of the multicast system.
2, Discussion
Service level multicast effectively supports a wide range of group services, e.g. IPTV, as previously addressed. One remain issue of constructing multicast data delivery tree is that the burden of duplicating and forwarding the multicast data may not be well balanced due to the observation that, in most multicast trees, the data duplication and forwarding is implemented only by a small number of interior nodes in the tree. Consequently, this problem of unbalanced loads would not only put large node stress to the interior nodes in the multicast tree, but also lead to high loss and wide range topology reconstruction due to the interior node failure.
Using multiple multicast trees may help addressing this issue.
(1) Multiple multicast trees should support exchanging information, e.g. node status among all the trees such that the load of any particular node can be well adjusted. As an option, multiple multicast trees provide a way to balance the loads among all the end hosts through placing a host as tree node at different levels in the different trees.
(2) Multiple multicast trees should support transporting multiple contents, e.g. media flow among all the trees such that the failure of any particular node will not cause large content loss. A useful option is handling service content by applying some data encoding schemes such as multi-description coding (MDC) to provide certain level of information redundancy and, thus robustness to the multicast system.
An exemplary solution of multiple multicast trees is shown in Figure 1, where the service content is separated to two parts and delivered on the 1st and 2nd multicast tree, respectively. We can design these two multicast trees such that tree node A and C are interior nodes in the 1st and 2nd tree while leaf nodes in the other tree, respectively. Now, since all tree nodes are likely involved in duplicating and forwarding the multicast data, the loads can be effectively spread among all the end hosts, hence the node stress to the interior nodes will be reduced accordingly. Additionally, because any interior node failure will now cause loss on only one part of the service content, the end hosts can be still served with certain amount of the content in some satisfactory level. The robustness of the multicast system can thus be improved.


[image: image1]
Figure 1, an exemplary solution of multiple multicast trees

(3) Multiple multicast trees should support more efficient utilization of end hosts with different capabilities, e.g. connection availability, bandwidth, computational capability, etc. For example, conventionally, the end hosts with low uplink bandwidth may be configured as leaf nodes. In multiple multicast trees solutions, however, these hosts can be regarded as interior nodes in some trees where the uplink capabilities of these hosts are efficiently utilized to pass data.
3, Proposal
We think the above discussion is helpful to enhance the service level multicast. It is proposed to add the above text to Section 9 – “Requirements of Overlay IPTV Multicast” as Section 9.2 – “Requirements of Multiple Multicast Paths”.
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