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1 Introduction

It is proposed to do the translation and interworking between DASH and HLS, so as to coordinate the gap between the above two sides. 
1. Utilize one copy of content source both for HLS use, as well as DASH use in MBMS. Avoid the resource waste of source transcoding and multiple copies.
2. Utilize the existing end-to-end MBMS infrastructure. Avoid the waste of product development and deployment.
In such way, it will promote the industry chain to utilize the eMBMS broadcast enabler to provide service, as well as set up the foundation to large-scale development of MBMS.
2 Discussion 

Both DASH and HLS define two sides, index file format and media segment data format.

For the index file format, HLS defines M3U8 file to describe the composition relationship among each media segments, while DASH defines MPD to do such things. There are big differences between these two data structures.

For the media segment data format, HLS only supports MPEG-2 TS, while DASH support the following four kinds of profiles. As a matter of fact, there is no need for these profiles to be fully implemented. Among these four, MPEG-2 TS Main Profile is the same as the file format defined in HLS. Therefore, it could re-utilize existing encoder, content sources when supporting MPEG-2 TS Main Profile.
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3 Proposal
Based on the above analysis, it is proposed to introduce the index file conversion and support MPEG-2 TS Main Profile media segment. In this way, HLS media stream could be transferred into DASH media stream. And therefore, existing encoder, content source and MBMS infrastructure could all be reused. 
1. System Architecture
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· As shown in the above picture, add an index file converter between BM-SC and HLS encoder/HLS source, to convert M3U8 into MPD. And MPEG-2 TS Main Profile is adopted.

· All the other elements need no change.

2. Service Flow

· HLS content source sends data (include HLS segments and media description of m3u8 file) to index converter. 

· When index converter receives m3u8 for the first time, it will resolve m3u8 file, and transfer it into MPD of the same semantics. The conversion rule is the following.

a. Generate the MPEG MPD of live profile according to the specification.

b. The attribute of availabilityStartTime in MPD is set to the play time of the first segment in m3u8 file.

c. Only one adaptationSet node is included in MPD. Under this node, MIMETYPE attribute is set to mp2t, indicating the segment format is TS.

d. MPD describes the media segment information through SegmentTemplate. Describe HLS segment naming rule by the attribute of media and startNumber of SegmentTemplate, and the sequence of media segment should be consistent. 
e. MPD describes the HLS media segment play duration by the attribute duration in SegmentTemplate node. This should be the same as the duration time defined in m3u8 file. (the duration of the media segments should be the same) 
· The index converter should check m3u8 always, and resolve the segment naming rule. If m3u8 file is updated, it should do the conversion again. 

· The index converter sends the MPG generated into the BM-SC
3. Index Conversion Rule
	HLS
	DASH

	Name
	Description
	Name
	Conversion Method

	EXTM3U
	Signal the beginning of the index file
	MPD
	Signal the beginning of the index file

	EXTINF
	Time duration of media segment
	SegmentTemplate.duration
	Time duration of media segment

	EXT-X-MEDIA-SEQUENCE
	The sequence number of the first segment, all the following segments are in ascending order
	SegmentTemplate.startNumber
	The start number of the sequential segments

	EXT-X-PROGRAM-DATE-TIME
	the beginning time of the media file
	MPD.availabilityStartTime
	Availability start time for the content source

	EXT-X-ENDLIST
	Indicate whether there will have new media file in the following; Without this element indicates the media file needs update, and with this element means no update 
	MPD.type
	If EXT-X-ENDLIST appears, then MPD.type=static, otherwise MPD.type=dynamic

	EXT-X-STREAM-INF
	Describe the attribute of the media sequence
	Representation
	represent different rate 

	EXT-X-KEY
	Decryption method and the URL of key retrieval 
	ContentProtection
	Describe the information of content protection 


4. Conversion Example

· M3U8 of HLS:

（1）Main M3U8：

（2）second class M3U8，http://example.com/low.m3u8 as the example:
· MPD of DASH after conversion:
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#EXTM3U


#EXT-X-STREAM-INF:PROGRAM-ID=1,BANDWIDTH=1280000


http://example.com/video1.m3u8


#EXT-X-STREAM-INF:PROGRAM-ID=1,BANDWIDTH=2560000


http://example.com/video2.m3u8


#EXT-X-STREAM-INF:PROGRAM-ID=1,BANDWIDTH=7680000


http://example.com/video3.m3u8   #EXT-X-STREAM-INF:PROGRAM-ID=1,BANDWIDTH=65000,CODECS="mp4a.40.5"


http://example.com/audio1.m3u8





#EXTM3U


# EXT-X-PROGRAM-DATE-TIME:2014-08-14T03:14:07Z


   #EXT-X-TARGETDURATION:8


   #EXT-X-MEDIA-SEQUENCE:2680


   #EXTINF:8,


   http://example.com/video1/ fileSequence2680.ts


   #EXTINF:8,


   http://example.com/ video1/ fileSequence2681.ts


   #EXTINF:8,


   http://example.com/ video1/fileSequence2682.ts








<?xml version="1.0" encoding="UTF-8"?>


<MPD xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns="urn:mpeg:dash:schema:mpd:2011" xsi:schemaLocation="urn:mpeg:dash:schema:mpd:2011 DASH-MPD.xsd" 


type="dynamic" 


mediaPresentationDuration="PT24S" 


availabilityStartTime="2014-08-14T03:14:07Z" 


maxSegmentDuration="PT10.080S" 


minBufferTime="PT5.000S" profiles="urn:mpeg:dash:profile:mp2t-main:2011">	





<BaseURL>http://example.com/</BaseURL>





<Period id="0">


<AdaptationSet mimeType="video/mp2t" segmentAlignment="true" startWithSAP="1" maxWidth="720" maxHeight="576" maxFrameRate="30000/1001" par="4:3">


<SegmentTemplate timescale="90000" initialization="$RepresentationID$/Header.ts" media="$RepresentationID$/filesequence$Number% $.ts" 


startNumber="2680"


duration="8"


availabilityTimeOffset="0.000000" ><SegmentTimeline><S t="272181512" d="900000" r="5"/></SegmentTimeline></SegmentTemplate>


<Representation id="video1" width="320" height="240" bandwidth="1280000" codecs="avc1.4D4015"/>


<Representation id="video2" width="640" height="480" bandwidth="2560000" codecs="avc1.4D401E"/>


<Representation id="video3" width="720" height="576" bandwidth="7680000" codecs="avc1.4D401E"/>


		</AdaptationSet>


<AdaptationSet mimeType="audio/mp4" segmentAlignment="true" startWithSAP="1"><SegmentTemplate timescale="90000" initialization="$RepresentationID$/Header.ts" media="$RepresentationID$/filesequence$Number% $.ts" 


startNumber="2680"


duration="8"


availabilityTimeOffset="-0.009000" ><SegmentTimeline><S t="272182344" d="900480" r="1"/><S t="273983304" d="898560"/><S t="274881864" d="900480" r="2"/></SegmentTimeline></SegmentTemplate>


<Representation id="audio1" audioSamplingRate="48000" bandwidth="65000" codecs="mp4a.40.5"><AudioChannelConfiguration schemeIdUri="urn:mpeg:dash:23003:3:audio_channel_configuration:2011" value="2"/></Representation>


		</AdaptationSet>


	</Period>


</MPD>








- 1/6 -

