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1, Introduction
Multiple multicast paths for IPTV system has been introduced in working document FGIPTV-DOC-0092 – “IPTV Multicast Frameworks”. This contribution proposes some principles for constructing multiple multicast paths.
2, Discussion
(1) Load Balancing

In conventional multicast tree, the data duplication and forwarding is implemented only by a small number of hosts represented by the interior nodes. Unbalanced loads would introduce large node stress to the interior nodes, and high data loss due to the interior node failure. In order to balance the loads among all the hosts in IPTV system, the work of data duplication and forwarding should be shared by all the hosts, i.e.

P01: In multiple multicast trees, every host is recommended to have equal or similar level of burden by handling equal or similar number of input / output data flows.
(2) Robustness
In multiple multicast trees, multiple data flows are delivered among all the trees. In order to improve the robustness of the IPTV system, a single host should occupy as less important positions (e.g. interior tree nodes) in data flows as possible, such that the failure of any particular host will not cause the loss of many data flows.
P02: In multiple multicast trees, each host is recommended to be placed as interior tree nodes on only small number of multicast trees, hence affect as less data flows on multicast trees as possible.
(3) Host Capability and Behaviour

In order to achieve more efficient utilization of the hosts in IPTV system, the topology of multiple multicast trees should take the hosts capabilities, e.g. bandwidth and behaviours, e.g. online duration into the consideration.
P03: In multiple multicast trees, node positions are recommended to consider the corresponding hosts capabilities and behaviours. The hosts with higher capabilities for multicast and elegant user behaviours are more likely to occupy important positions on the multicast trees.
3, Proposal
We think the above principles are helpful to construct multiple multicast paths in IPTV system. It is proposed to add the above principles P01, P02, P03 to Section 7.1.4 – “IPTV Multiple Multicast Paths” in working document FGIPTV-DOC-0092 – “IPTV Multicast Frameworks”.
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