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1 Introduction

3GPP MBMS is a broadcast system that uses a Single Frequency Network (SFN) to enable mobile broadcast services. MBMS receivers are able to detect and retrieve a list of currently running MBMS services by tuning in to a dedicated paging channel. 

MBMS supports two different delivery methods: Streaming and Download. The Download method is based on the FLUTE protocol. MBMS [1] defines three different operation modes for FLUTE:

· Promiscuous: Instruct FLUTE to promiscuously receive all files available. Promiscuous reception can be suitable for single purpose sessions (generally with limited number and/or size of files) although uncertainty over the quality and content of files makes this approach generally undesirable. 

· One-copy: Instruct FLUTE to receive a copy of one or more specific files (identified by the fileURI) - and potentially leaving the session following reception of one copy of all the specified files. Specifying the download file ensures that the UE has an upper bound to the quantity of files downloaded. One-copy reception requires prior knowledge of the file identifiers (fileURIs). 

· Keep-updated: Instruct FLUTE to receive one or more specific files and continue to receive any updates to those files. As with one-copy, the keep-updated approach bounds the quantity of files downloaded and requires prior knowledge of the file identifiers.

For the delivery of DASH representations over MBMS, the download delivery method is appropriate. FLUTE is used to carry the media segments as well as any MPD updates as transport objects. For the MPD, the keep-updated mode is most appropriate. For the media segments, either the promiscuous mode or the one-copy mode may be used. However, both have some drawbacks. In the case of promiscuous mode, all files sent over the FLUTE session will be received. As 3GPP MBMS session overhead is high, service providers will be inclined to minimize the number of MBMS sessions. This will result in reusing the same FLUTE session for the delivery of more than one alternative representation. In this case, the MBMS receivers will end up unnecessarily receiving and storing media segments of alternative representations. The one-copy mode requires that the client issues a request to every single segment that the DASH client wants to receive. This approach requires accurate timing of the transmission, so that segments are sent over the FLUTE session late enough to allow the FLUTE clients to receive the requests for the corresponding media segments ahead of the segment broadcast time. If the FLUTE receiver is instructed late to receive a certain segment, the FLUTE receiver might be missing the first part of the transmission and thus will incur additional delay on the reception of the file (if the transport object is not rebroadcast and if FEC is not powerful enough, the FLUTE client might need to wait for file repair procedure to retrieve the file, which might take very long time). It becomes obvious that none of the above modes is optimal for DASH delivery.

In order to start receiving segments and MPD updates over MBMS, the following tools need to be provided:

· A session description and any additional information (such as the MBMS USD) that would enable the client to locate the broadcast/multicast session and, if necessary, join the multicast group through sending of IGMP/MLD messages. 

· Description of the protocol that is used on top of the broadcast/multicast session. In MBMS this is typically the FLUTE protocol.
For the support of DASH over MBMS, we differentiate between the following use cases:

1. Delivery is initiated through external manners and DASH client operates on a cache that contains already downloaded segments over multicast. In this case the multicast reception is transparent to the DASH client. This use case is addressed in TS 26.346 by providing a mediaPresentationDescription element that carries a URL to the MPD.
2. Delivery is initiated through the MPD and the DASH client will then trigger the multicast reception. In this case, the DASH client is aware of the multicast reception and interacts with the multicast receiver (FLUTE client) to select what needs to be received.

3. An MPD is offered that allows reception over both unicast and MBMS. Some receivers will only receive over HTTP and other receivers will receive the content over multicast/broadcast or a combination of unicast and multicast/broadcast.
2 Identified Requirements

The following requirements have been identified:

· Enable entry point to MBMS delivery through MPD

· Enable identification of MBMS transported representations

· Representations that support MBMS only, should be clearly marked for non-broadcast receivers

· The same representation may be offered over broadcast and HTTP simultaneously

· The DASH client should be able to optimize reception of DASH segments over broadcast, avoiding download of redundant content or costly file repair procedures

· Random access to the content should be enabled in a fast manner

· Limit Time Shifting support to unicast sessions only. Use Caching directives for broadcast only scenarios. 

· Synchronization between the DASH provided timeline and external streaming media

3 Proposal
3.1 Transport Descriptor

The URN "urn:mpeg:dash:transport:2012" is defined to identify the transport scheme defined in Table xx. 

	Transport@value attribute for scheme with a value "urn:mpeg:dash:transport:2012" Transport@value 
	Description 

	
	

	3GPP MBMS 
	Indicates that the representation is offered via 3GPP MBMS service and the entry point is an MBMS USD or an MBMS USBD 


The Transport descriptor is of type DescriptorType and is defined as follows:

	Element or Attribute Name
	Use
	Description

	
	
	
	Element of type DescriptorType
	
	specifies a transport descriptor.

	
	
	
	
	@schemeIdUri
	M
	specifies a URI to identify the scheme. The semantics of this element are specific to the scheme specified by this attribute. The @schemeIdUri may be a URN or URL. When a URL is used, it should also contain a month-date in the form mmyyyy; the assignment of the URL must have been authorized by the owner of the domain name in that URL on or very close to that date, to avoid problems when domain names change ownership.

	
	
	
	
	@value
	O
	specifies the value for the descriptor element. The value space and semantics must be defined by the owners of the scheme identified in the @schemeIdUri attribute.

	
	
	
	
	@processing
	OD
	Defines if the processing of this descriptor is optional or mandatory. If it is optional, the client may safely ignore it, if it does not understand the contents of it. If it is mandatory, the client must ensure that it can process the descriptor before proceeding with the processing of the parent Representation, AdaptationSet, or Period element.

	
	
	
	
	EntryType
	M
	describes the entry point to the alternative transport session

	
	
	
	
	
	@descriptionURL 
	M
	Gives the URL to the description that serves to bootstrap into the multicast session. In case of MBMS, this is a link to an MBMS Metadata Enveloper, an MBMS User Service Description Bundle, or an SDP file.

	
	
	
	
	
	@mimeType
	M
	Carries the MIME type of the file referenced by the descriptionURL. 

	
	
	
	
	
	@sessionId
	O
	Transport system specific identifier of the session that carries the data of this representation. In MBMS, the sessionId shall carry the sessionDescriptionURI of the FLUTE session that delivers the DASH content. 

	Legend: 

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

For elements: <minOccurs>...<maxOccurs> (N=unbounded)

Elements are bold; attributes are non-bold and preceded with an @.


3.2 FLUTE Operation Mode
As discussed earlier, it is not expected that service providers will offer all representations over MBMS, due to the high cost of MBMS sessions. Instead, we anticipate that a limited set of representations will be transmitted over a single FLUTE session, and where the adaptation criterion is based on resolution rather on bandwidth needs. In other words, an MBMS receiver need not perform representation switching as the representation bandwidth is guaranteed across the whole MBSFN (broadcast) area.

The FLUTE operation modes discussed earlier are not appropriate for the DASH delivery. We propose the introduction of a hybrid mode that removes the need to request transport objects on a segment basis and also avoids downloading redundant content (as is the case in the promiscuous mode). 

MBMS FLUTE supports the concept of file grouping, which could be used by the DASH client to optimize the FLUTE reception. The proposal is to assign representations to individual file groups and to instruct the FLUTE receiver to receive a selected file group corresponding to the representation of interest. 

3.3 Random Access to the DASH delivery over MBMS

In a broadcast session, clients may start and stop reception at independent time. Clients that start reception in the middle of the broadcast will be faced with the problem of initializing the DASH consumption. The client will typically need to retrieve the latest MPD, the initialization segment, and any necessary index segments. It is recommended that all the initialization data should be accessible via unicast. However, in the case that this is not possible, guidelines for the data transmission over broadcast are necessary. For example, it should be recommended that this data is carouselled at high frequency. Other approaches should be studied as well.

4 Proposal
We propose to adopt the proposal in this contribution as the technical solution for the signaling of delivery over alternative transport mechanisms (other than HTTP) in the MPD.
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