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1. 
Introduction

3GPP defines in [1] a file format for the structured storage of multimedia streams. The 3GPP file format enables also the storage of related metadata and timing information. The 3GPP file format is based on the ISO base media file format [2].
Currently, the 3GPP file format is e.g. used by the following applications:

· Multimedia Messaging Service (MMS) [6]: used for the storage and exchange of media-rich messages
· Packet-switch Streaming Services (PSS) [4]: used by the PSS server for streaming media content. Server hint tracks are used for accelerating the streaming operation.
· Multimedia Broadcast/Multicast Services (MBMS) [5]: used by the BM-SC for streaming and file distribution of multimedia content. 
The 3GP file format does not currently address recording use cases. However, with the introduction of Mobile TV services over PSS and MBMS, recording becomes an interesting component of the service. 
In this contribution, we address the challenges of storing received media streams in a simple and robust manner. 

2.
Discussion

Media streams transmitted over UDP/IP may suffer from packet losses. Extracting and storing the media content of the received media streams may subsequently result in erroneous playback. Playback problems may e.g. occur because of re-synchronization errors or because the media player is not prepared to handle losses. 
The 3GP file format makes use of the RTP hint tracks in the Streaming-server profile. The RTP hint tracks give information about the RTP packetization and packet transmission time for a specific media stream. 

However, RTP hint tracks are not entirely suitable to address the issues of media stream recording. First, RTP hint tracks are defined for usage by the streaming server and as such limited to the Streaming-server profile of the 3GP file format. Furthermore, recording a received stream with potentially some packet losses may result in a malformed RTP hint track. Gaps in the sequence number are generally not expected by a stream server. A clear distinction between RTP hint tracks generated from recorded content and those meant to be used by streaming servers is necessary.
Finally, recording a received media stream requires the recording of all media and session metadata that are needed for correct playback. RTCP streams carry important information about the inter-stream synchronization and for the identification of the stream source. The SDP file contains information that is necessary to initiate playback. Recording a received multimedia session requires also the storage of the related RTCP and SDP information.
3.
Proposal

In this contribution, we propose the definition of a new profile of the 3GPP file format to support recording use cases. The recording profile may be branded ‘3gl8’. 

A 3GP file that conforms to the recording profile shall contain a RTP reception hint track and/or a media track for each recorded media stream and may contain a corresponding RTCP reception hint track. The RTP and RTCP reception hint tracks shall conform to [6].
The 3GP file that conforms to the recording profile shall store the SDP information of the recorded session in hint information container box at movie or track level as described in [6].
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