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1. Document Scope

This document firstly discusses the needs for and advantages of having a codec and transport agnostic scheme to describe IPTV content, then examine requirements for the description scheme.
2. Introduction
Some features of IPTV VOD service such as play-from-certain-time and play-certain-chapter require random access to content. Since content access is required to start from frame boundary, therefore the most efficient unit of content access is frame. Another factor that makes frame the optimal unit of content access is its codec independence, which makes it possible to build codec agnostic frame index that would facilitate not only convenient and efficient random access to frame, but also codec agnostic content storage and distribution. Without frame index, one must parse content on fly each every time when random access is required. Frame index eliminates not only the computational overhead of unnecessary content parsing, but also the storage overhead for special trick mode contents required by traditional trick mode support without frame index. Frame index enables a more flexible way of trick mode support wholly based on random access to frames, therefore makes the special trick mode contents unnecessary. Frame index enabled codec agnostic content storage and transportation also relieves intermediate entities from the burden of dealing with various media format. Splicing over VOD content can also benefit from frame index.
3. Discussion

In summary, frame index is a description of content, which facilitates efficient codec agnostic content access, content storage and content distribution.  Therefore any codec agnostic frame information that is useful should be included in frame index. Following section discuss requirements for frame information according to the needs.
3.1 Efficient random access

Without frame information, content must be parsed to seek the frame of right type at right position each and every time when random access is needed. This will degrade server responsiveness and negatively affect user experience. Therefore if an frame index with following information,

· Frame type

· Frame DTS/PTS

· Frame offset in bytes from beginning of content

Is available, then the random access would no longer require on fly parsing and be more efficient. 
3.2 Efficient fast forward/fast rewind
Traditionally, fast-forward and fast-rewind are achieved by making special content for each mode, i.e. a special content for 2x fast-forward, another special content for 2x fast-rewind and so on so forth. When stream switches to 2x fast-forward, the server actually switches to stream out the special content for 2x fast-forward. This method requires much more storage since there are multiple content files for each VOD program. With frame index with following frame information,
· Frame type

· Frame offset in bytes from beginning of content

· Frame length

only one full copy of content is needed for each VOD program. When fast-forward or fast-rewind, the required frames could be determined according to mode and sought out based on frame index, then streamed out.
3.3 Transport format agnostic storage/distribution
When contents of multiple transport formats co-exist, following information will be required for content storage system and distribution system to work in transport format agnostic way,

· frame type

· frame offset in bytes from beginning of content

· frame length
3.4 VOD content splicing
VOD content splicing is very useful for features like Ad insertion. In order to facilitate codec and transport agnostic content splicing, following information must be included in frame index,
· codec type

· frame type

· frame offset in bytes from beginning of content

· frame length

· frame DTS/PTS

· ID of content which the frame belongs to

4. Proposal
In this contribution, we propose to expand the definition of metadata in Section 3.22 of FGIPTV-OD-0018e - IPTV Middleware, Applications, and Content Platforms of WG6 by including the following: 

· frame index should be part of metadata;

· frame index should include all information useful to facilitate codec and transport agnostic content random access, storage, distribution, splicing and etc.


We suggest study and detail the format requirement of frame index in a separate chapter or section in FGIPTV-OD-0018e - IPTV Middleware, Applications, and Content Platforms of WG6.
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