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Abstract

This contribution provides proposals on the explicating of CDN-based and P2P-based IPTV service delivery solution which was expatiated in section 9.3 and 9.4 of “FG IPTV-DOC-0092 (7-11 May 2007), Working document: IPTV Multicast Frameworks” in order to enhance its correction and integrity. 
Discussion

In section 9.3 of “FG IPTV-DOC-0092 (7-11 May 2007), Working document: IPTV Multicast Frameworks”, it is proposed a CDN-based IPTV service delivery solution. In this scheme, ISP pre-installs CDN servers in an appropriate place; each receiver finds and then connects the nearest CDN server. Then multimedia streams from source are distributed to each receiver along the data delivery path of CDN servers. But the figure of CDN architecture is obscure, I think it need modify.

The dramatic character of traditional CDN is its Client/Server architecture. As described in “FG IPTV-DOC-0092 (7-11 May 2007), Working document: IPTV Multicast Frameworks” , CDN is recommended to be layered, data can be distribute from Upstream node (i.e. Server) to downstream nodes (i.e. Clients). A typical CDN figure is as follows.
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Nowadays, P2P (Peer to Peer) technology is very prevalent. Section 9.4 is proposed a P2P -based IPTV service delivery solution which apply P2P to end-users to supply multicast. The figure is as follows.
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Figure 14 – Data distribution scheme with P2P

Since P2P can supply multicast solution in end-users, it can also supply multicast solution in ISP layer. In this mode, CDN servers have the ability to send data to other servers through particular distribution policy. All server nodes of ISP can be organized as P2P mode, they can communicate with each other, which is different from traditional Client/Server mode. Also the data distribution strategy can be configured to control the communication ability among servers. In this mode, we can consider P2P as a particular example of generalized CDN architecture. Use for reference of section 9.4, a generalized CDN figure can be as follows.
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Proposal

It is proposed that the text below substitutes the section 9.3 and 9.4  of “FG IPTV-DOC-0092 (7-11 May 2007), Working document: IPTV Multicast Frameworks”. 
9.3. CDN-based IPTV service delivery solution
9.3.1. Typical CDN-based IPTV service delivery solution

Figure13 show a brief concept of CDN-based IPTV service delivery solution. It’s a typical distribution scheme with CDN with Client/Server mode which is tree-layers architecture.
In this scheme, ISP pre-installs CDN servers in an appropriate place; each receiver finds and then connects the nearest CDN server. Then multimedia streams from source are distributed to each receiver along the data delivery path of CDN servers.
Because ISP or content provider (CP) owns and manages CDN servers, ISP can tightly manage the communication; but because ISP cannot install CDN servers infinitely, the number of installed CDN servers bounds the size of the group tightly. 
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Figure 13 – Data distribution scheme with typical CDN

1. P2P CDN-based IPTV service delivery solution
Figure14 shows a generalized distribution scheme with CDN that have the ability of P2P distribution.
The main problem in this architecture is how to organize CDN servers in ISP. In the traditional CDN, it is based on Client/Server technology. Upstream node (i.e. Servers) can forward data to its downstream nodes (i.e. Clients) which is not reversible. Even nodes in the same layer can not exchange data. Nowadays, for the need to improve its high reliability to serve in network, CDN servers can exchange data from each other which even have P2P abilities according to the distribution policy of CDN.
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                                       Figure 14 – Data distribution scheme with P2P CDN
9.4 P2P-based IPTV service delivery solution
9.4.1. Simple P2P-based IPTV service delivery solution
Figure 15 shows the concept of simple P2P-based IPTV service delivery solution.

In this scheme, each end-node can be both a media producer as well as a media consumer. The way of communications is as follows; each node discovers its peers and then connects them; each node can exchange media between themselves. 

Because simple P2P model does not want to have ISP’s censorship, this model usually does not involve node of ISP’s.  Although the size of group is not logically bounded, it may not be adequate to distribute contemporary media. To improve data receiving, each node tries to finds more peers as possible. 
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Figure 15 – Data distribution scheme with simple P2P

9.4.2. Manageable P2P-based IPTV service delivery solution
Figure 16 shows the concept of manageable P2P-based IPTV service delivery solution.
In this scheme, manageable P2P model wants to have ISP’s censorship, so ISP deploys IPTV service delivery network within which adopted P2P technology, for example, P2P CDN-based IPTV service delivery network as section 9.3.2, but the part between ISP IPTV service delivery network and end-users is also applied P2P technology. The end-users can play one of the following roles: 

(1) Supplying peers and requesting peers, namely P2P peer;

(2) Only requesting peers and they can't supply media.
That is, it is peer-to-peer relation between end-users and ISP, but end-users are separate from each other, they can only indirectly established peer-to-peer relation through ISP IPTV service delivery network that applied P2P technology, so this solution not only can improve security for end-users because they are separate, but also it is manageable.
In addition, when end-users act as P2P peer, because receives also provide media to other peer that residents in ISP IPTV service delivery network, so this solution improves data distribution capability of ISP IPTV service delivery network; when end-users act as requesting peers, because the ISP IPTV service delivery network can supply media in P2P method to receivers and receivers can only receive media, so this solution improve security of  ISP and be applicable to the receiver with poor process capability.
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Figure 16 – Data distribution scheme with manageable P2P 
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