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1 Introduction

Download delivery of media files over FLUTE within MBMS will be of significant interest in content delivery services. Thereby, for good user experience, applications want to start playing files as early as possible without interrupting the playout. However, progressive download is not supported in MBMS download delivery. Therefore, we propose that the progressive download profile of the 3GPP file format is added to MBMS and that the senders support receiver and applications by indicating its sending behaviour in a specific SDP attribute. 
2 Background and Motivation
According to the PSS specification TS26.234 an alternative to conventional streaming using RTP/RTSP, a PSS client should also support download and progressive download of 3GP files. In this case the delivery is established via HTTP over TCP/IP. Specifically, progressive download enables that a file may be played during download (with some delay). By parsing a 3GP file, a client can always determine whether a file can be progressively downloaded, i.e. if it can be played while being downloaded.
Thereby, it is important that each media unit to be played out is present at the client at the time its playout is due. For example, 3GP files conforming to Progressive-download profile support this feature by placing the ‘moov’ box right after the ‘ftyp’ box in the beginning of the file and by interleaving media tracks with an interleaving depth of one second or less. 
However, once having started the playout at the receiver, the user expects that the media is continuously played. Therefore, all data must be available at the receiver at its due time. To determine an appropriate playout time, the receiver must take into account the media play rate as well as the reception rate of the file. In general, despite TCP/IP does not give any delay guarantees, the receiver can estimate quite easily the reception rate of the file start playout at a suitable time. Reliability is guaranteed anyways. 
The MBMS delivery services are mostly aligned to delivery services in the PSS specification. Therefore, MBMS as specified in TS26.346 supports download and streaming delivery services over FLUTE and RTP, respectively. However, progressive downloading of media files is not explicitly addressed in the 3GPP specifications though it is inherently possible.

A file suitable for early playout, e.g. a file being branded ‘3gr6’, can be delivered over MBMS download delivery service using FLUTE. It might even occur or being desired by the sender that parts of the files are available at the client earlier by using fragmentation of files being provided by the FLUTE blocking algorithm.
However, in general the playout is only possible after the entire file is received, if the application in the receiver wants to guarantee appropriate user experience, i.e. continuous playout. In general, the receiver does not know when it can expect that the remaining parts of the media file are available to the receiver as:

· the blocking algorithm is not known to the receiver and might be quite arbitrary,

· the amount of FEC being applied to each of the source blocks is not known to the receiver and might be arbitrary such that reliability is not guaranteed and repair sessions, scheduled at some arbitrary time, might be necessary,

· the receiver does not know if carouseling or fountain coding is applied,

· the transmission order of the source blocks is not prescribed and might be quite arbitrary, e.g. they might be interleaved,
In general, the download delivery specification does not provide any hints on the availability of later data in a file which is necessary for appropriate user experience when using early playout of media files being delivered in a download delivery session.
3 Hypothetical Reference Channel-Receiver
To provide sufficient hints to receivers, it is proposed to add the concept of a Hypothetical Reference Channel-Receiver (HRCR), being expressed as an SDP parameter for MBMS download session, to the MBMS specification.

3.1 Concept

Specifically, it is proposed that a transmitter can convey one or several or many combinations of parameters to receivers to guarantee some sending behavior which can be verified by an HRCR. It is proposed that each tuple consists of four parameters, namely initial delay D, a bit rate R, a FLUTE symbol loss probability observed or expected by the receiver of p, and success probability S.
By sending this, the sender guarantees a hypothetical receiver experiencing a channel with such a FLUTE symbol loss probability that if it waits at least time D after the reception of the first FLUTE symbol, that it can forward the entire file with constant bitrate R, starting from the beginning, with some success probability S.

A real receiver, observing or knowing the real channel and the HRCR parameters, and by knowing for example information on the media file, e.g. the media play rate Rm can interpret the values and appropriately decide if it starts early playout and when.

The sender can transform its sending strategy into a set of HRCR parameters. 
3.2 SDP Parameter

It is proposed to add a new hrcr attribute. By sending this attribute the sender guarantees the included parameters to receivers. The first number in the hrcr attribute describes the delay in ms, the second one the channel rate in kbit/s, the third one the FLUTE symbol loss rate multiplied by 1000, and the forth the success rate multiplied by 1000.  
v=0

o=user123 2890844526 2890842807 IN IP6 2201:056D::112E:144A:1E24

s=File delivery session example

i=More information

t=2873397496 2873404696

a=mbms-mode:broadcast 1234

a=FEC-declaration:0 encoding-id=1

a=source-filter: incl IN IP6 * 2001:210:1:2:240:96FF:FE25:8EC9

a=flute-tsi:3

m=application 12345 FLUTE/UDP 0

c=IN IP6 FF1E:03AD::7F2E:172A:1E24/1

b=64

a=lang:EN

a=FEC:0

a=hrcr 2000:128:0:1000 5000:256:0:1000 7000:384:0:1000 13000:inf:0:1000 

a=hrcr 2200:128:10:990 5500:256:10:990 11000:384:10,990 20000:inf:10:990 

The above example expresses that the sender guarantees to a receiver
· with FLUTE symbol loss probability 0% that if it waits at least time 2000ms after the reception of the first FLUTE symbol, that it can forward the entire file with constant bitrate 128 kbit/s, starting from the beginning, with success probability 100%, and 

· with FLUTE symbol loss probability 0% that if it waits at least time 5000ms after the reception of the first FLUTE symbol, that it can forward the entire file with constant bitrate 256 kbit/s, starting from the beginning, with success probability 100%, and
· with FLUTE symbol loss probability 0% that if it waits at least time 13000ms after the reception of the first FLUTE symbol, that it can forward the entire file instantaneously, starting from the beginning, with success probability 100%, and
· with FLUTE symbol loss probability 1% that if it waits at least time 2200ms after the reception of the first FLUTE symbol, that it can forward the entire file with constant bitrate 128 kbit/s, starting from the beginning, with success probability 99%, and
· with FLUTE symbol loss probability 1% that if it waits at least time 5500ms after the reception of the first FLUTE symbol, that it can forward the entire file with constant bitrate 256 kbit/s, starting from the beginning, with success probability 99%, and
· with FLUTE symbol loss probability 1% that if it waits at least time 11000ms after the reception of the first FLUTE symbol, that it can forward the entire file with constant bitrate 384 kbit/s, starting from the beginning, with success probability 99%, and
· with FLUTE symbol loss probability 1% that if it waits at least time 2200ms after the reception of the first FLUTE symbol, that it can forward that it can forward the entire file instantaneously, starting from the beginning, with success probability 99%.
A realistic receiver can use this information to start playout of files as early as possible.
4 Proposal

Therefore, it is proposed to 

· recommend the support of the progressive-download profile of the 3GPP file format in MBMS specification TS 26.346 in section 10.11 in TS26.346.
· add an SDP attribute as proposed in section 3 to section 7.3.2 of TS26.346.
· update the SDP example in section 7.3.3 in TS26.346. 
If agreeable, an appropriate CR for TS26.346 within the Release 7 time frame will be drafted. Note that this proposal is backward-compatible to MBMS download delivery services in Release 6.
















































































































































































































































� Contact: Thomas Stockhammer (� HYPERLINK "mailto:stockhammer@nomor.de" ��stockhammer@nomor.de�). BenQ mobile. Munich.





