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1 Introduction
It was agreed as outcome of the MBS phone calls that evidence needs to be provided about the benefits of fulfilling the agreed requirements on the new FLUTE+ transport protocol. In this contribution, we provide initial results that show benefits of a selected set of the requirements.
2 Initial Results
2.1 Support for Chunked Delivery
One of the main requirements of the new transport protocol is to support the chunked delivery of transport objects. In regular file delivery, files are usually available completely at the sender side before transmission starts. This was one of the main assumptions made by FLUTE and ALC. ALC is based on the FEC Building Block, which is responsible for the packetization of the transport objection. The FEC building block operates on the complete transport object (after transfer encoding of the complete file) before packetization can start. 
When streaming DASH content over eMBMS, FLUTE is used to distribute the DASH segments. Each media segment must be readily available at the FLUTE sender before it can be transmitted. In some cases, the DASH content is distributed over unicast and eMBMS simultaneously, so that the BM-SC is not able to modify the media content. The BM-SC might not be able to receive the live streams in the first place.
End-to-end delays play a significant role in the end user experience in live events. Minimizing the end-to-end delay is necessary to ensure an acceptable service. However, distributing the media data using FLUTE, requires that the media segment is fully available at the FLUTE sender. It also requires that the FLUTE receiver reconstructs the transport object in its entirety before it can be consumed (especially if some form of transfer encoding has been applied to the whole transport object). As a consequence, the end-to-end transmission delay may be estimated as:
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Where T is segment duration, B is the eMBMS bearer bandwidth, b is the bandwidth of the Representation, and δ covers processing delays, delay jitter, and other delay components. 
In the new transport protocol, the proposal is to operate on shorter chunks on movie fragments instead of on segments, so that DASH content may be sent in chunks that each contain at most one movie fragment. Transfer encoding, if applied, is applied per chunk instead of on the complete file. Packetization and transmission are also performed on chunk by chunk basis instead of on the complete transport object. This can only be achieved by removing the FEC building block, thus, omitting the use of ALC. 

The estimated end-to-end delay in this case is according to the following formula:
[image: image2.wmf]
where ft is the fragment duration. The following figure depicts the difference in end-to-end delay based on the segment duration and fragment duration. The figure shows significant delay reductions when segments contain more than one fragment. The media bitrate is set at 700kbps, the channel bitrate is set at 1 Mbps, and the additional overall processing and reception delay is set at 1 second.  
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The end-to-end delay is identical for the case one media segment contains only one movie fragment. However, as discussed earlier, this might not be always possible or efficient when content is distributed over unicast and broadcast simultaneously (which is usually the case). 
2.2 Media-aware Packetization
Using the FEC building block that is enforced by the ALC protocol, a fixed size packetization is implied. As a consequence, error resilience suffers significantly. First of all, a loss of a single packet may result in dropping of a complete media segment. It may also cause errors to propagate more severely due to the media unaware packetization of the data. 
Media aware packetization enables the sender and receiver to perform better in terms of error resilience. A simple example is where sender transmits repetitions of important metadata such as the movie fragment boxes. At the receiver side, the receiver may be able to cope with packet loss optimally, given the knowledge about what pieces of the media segments are missing. 
The following figures show the simulation results from simulations of media aware and fixed size packetization as used by the new transport protocol and FLUTE respectively. The simulations used the markov model based on the eMBMS channel model parameters as documented in [1]. 
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3 Conclusion and Proposal
We propose to consider the provided evidence as the basis for continuing the work on the new transport protocol FLUTE+. Further evidence will be provided to address the different requirements. 
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