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1 Abstract

This contribution proposes ITF (IPTV Terminal Function) requirements to support IPTV channel domain names.
2 Introduction
In current IPTV services, IP addresses are usually used to locate different IPTV channels. In our another 2 contributions (IPTV Channel Multicast Address/Domain Name Management Framework, and New Type of IPTV Metadata in EPG – IPTV Channel Domain Name), we propose to use domain names, instead of IP addresses, to indicate URI of IPTV channels, which brings many advantages to all of the network operators, IPTV service providers, and IPTV end users. In order to support IPTV solutions with channel domain names, end user devices should have new functions equipped. This contribution presents both the 2 use cases of multicast channel access and unicast channel access, and discusses requirements for ITF to support IPTV channel domain names.
3 Proposal
In this section, both the 2 use cases – multicast IPTV channel access and unicast IPTV channel access – will be discussed. ITF Requirements to support IPTV channel domain names will be abstracted from these use cases.
3.1 Use Cases
1) Multicast IPTV Channel Access
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Figure 1: Multicast IPTV Channel Access
Figure 1 shows the use case of multicast IPTV channel access. In this use case, the user device (such as STB) downloads EPG from the EPG server. When the end user tries to watch some multicast channel in the EPG, the user device first gets the channel domain name from the EPG, and resolves it with the DNS server. When the multicast address for the domain name returns, the user device joins the multicast group by issuing out a group membership report to the network side. After the multicast tree gets prepared, IPTV contents will be delivered from the channel server to the user device.
2) Unicast IPTV Channel Access
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Figure 2: Unicast IPTV Channel Access
Figure 2 illustrates access of unicast IPTV channels. In this use case, the user device (such as STB) downloads EPG from the EPG server. When the end user tries to watch a unicast channel in the EPG, the user device gets the URL of the channel from the EPG, and resolves the domain name of the channel with the DNS server. When the IP address for the domain name returns, the user device connects to the channel server and gets back IPTV contents from the server.
In the figures of the 2 use cases, the EPG server is in the domain of service providers. This server can also be maintained by network operators in practice. In such an operation mode, service providers prepare EPG information of their channels, and network operators aggregate the information into a single EPG on their EPG servers.
3.2 ITF Requirements
According to the use cases described in the previous section, the new ITF requirements to support IPTV channel domain names are listed as below:
1) Domain Name Resolving
It is the fundamental requirement for ITF to support IPTV channel domain names. When an IPTV channel is represented by its domain name, rather than IP address, the end user device should call this function to resolve the domain name with DNS servers.
2) Address Type Recognition
Since ways to access multicast channels and unicast channels are different, the end user device should figure out the type of the channel IP address returned as result of domain name resolving. If it is a multicast address, the end user device should follow the steps in the multicast use case to access the channel. Otherwise, the method to access unicast channels should be adopted.
3) Interface for Channel URI Inputting
It is an optional function for ITF, with which end users can access IPTV channels by inputting URI of IPTV channels manually. For multicast channels, their URI are domain names of the channels. For unicast channels, the channel domain names are included in their URIs. The uses cases in the previous section use EPG as the source of IPTV channel information. This function provides another optional choice for end users to access IPTV channels without downloading EPG first.
4) DNS Caching in Advance
Due to domain name resolving, extra delay is introduced into the channel change time. This problem can be solved as below:

In the case of personal TV channels (which is currently a hot topic of IPTV, and has come into service in some Europe countries), the time of channel change delay is not so critical. Extra delay introduced by domain name resolving is acceptable to end users.

In the case of popular IPTV channels, since the time of channel change delay is critical. In order to minimize the domain name resolving time, end user devices (such as STB) should have the function of DNS caching equipped. With this function, an end user device should resolve IPTV channel domain names in advance at background when it gets EPG from the server, and cache the results on itself. This can reduce the delay introduced by domain name resolving greatly, which is ignorable to the whole channel change delay.
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