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	First Change


K.3 
Communication between MBMS client and DASH client
K.3.1 Introduction

When a DASH Presentation is delivered over MBMS, the BM-SC may only make a selected set of Representations available over MBMS (e.g. only one Audio and one Video Representations). By offering the content over MBMS, the operator wishes to reduce the unicast traffic related to that Presentation to a minimum. However, this cannot be achieved by solely relying on the DASH client to pick the Representations that are delivered over MBMS intuitively. A communication channel and a set of messages are defined to enable inter-operable communication between the MBMS client and the DASH client.
K.3.2 
MBMS to DASH Client Messages 
The following Server and Network Assisted DASH (SAND) messages are defined in this specification:

 Generic SAND Message

	Element or Attribute Name
	Use
	Type
	Cardinality
	Description

	SANDMessage
	
	
	
	Base type for all SAND messages

	@type 
	M
	xsd:string
	
	determines the type of the SAND message. A registry of SAND message types is maintained by 3GPP.

	@id
	M
	xsd:int
	
	Identifier of the current SAND message

	@version
	O
	xsd:int
	
	Version number of the SAND message. The @id and @version numbers 

	@location
	M
	xsd:anyURI
	
	Provides the location of the current SAND message to enable fetching through an HTTP GET.

	@polling
	O
	xsd:duration
	
	When present, indicates when the client should poll for updates of the SAND message. If the duration is 0, the DASH client should maintain a connection to the server for long polls. If not present, the DASH client should not poll for updates.

	MessageSpecific
	M
	
	
	Element that carries the message specific part of the SAND message.


Status Message
	Element or Attribute Name
	Use
	Type
	Cardinality
	Description

	SAND
	
	
	
	

	@type
	M
	
	
	The type of this message shall be “urn:3gpp:dash:sand:preference”

	Status
	
	
	
	

	    @status
	M
	enum
	
	The status can be one of the following values: available, unavailable, recommended

	    Representation
	CM
	
	0..1
	Indicates status for a particular Representation

	    @periodId 
	O
	xsd:string
	
	provides the identifier of the Period to which this status message is applicable. If not present, then the preference applies to the current Period.

	    @representationId
	M
	xsd:string
	
	Identifier of the Representation to which the status information applies.

	    BaseURL
	CM
	xsd:anyURI
	0..1
	Indicates the base URL of the resources to which this status message applies.


Available Bandwidth SAND Message

	Element or Attribute Name
	Use
	Type
	Cardinality
	Description

	AvailableBandwidth
	
	
	
	Used to indicate that a certain bandwidth is estimated to be available down to the receiver.

	@type
	
	
	
	The type of this message shall be “urn:3gpp:dash:sand:bandwidth”

	@bandwidth
	M
	
	
	Provides the Bandwidth that is estimated to be available.


Delay Skew SAND Message

	Element or Attribute Name
	Use
	Type
	Cardinality
	Description

	DelaySkewSAND
	
	
	
	

	@type
	
	
	
	The type of this message shall be “urn:3gpp:dash:sand:delayskew”

	DelayIndication
	
	
	1..N
	Indicates the delay skew of a particular Representation compared to Presentation timeline.

	Representation
	CM
	See above
	
	Identifier of the Representation that is expected to deviate from the availability timeline as described by the MPD.

	BaseURL
	CM
	
	
	Base URL of the resources of which the availability will differ from that present in the MPD.

	@delaySkew
	M
	xsd:duration
	
	Indicates the delay skew that is expected for the media segments of the referenced Representation compared to the declared segment availability.


K.3.3 
SAND Communication Channel

In order to trigger the DASH client to fetch a SAND message provided by the MBMS client, a new HTTP header field that indicates a notification that the MBMS client has SAND messages to send to the DASH client is introduced. Upon receiving an HTTP entity that contains the SAND header field in its entity head, the DASH client issues a GET or POST request using the indicated URL to receive the SAND message.

The ABNF syntax for the SAND header field is defined as follows:

SAND-header-field = “X-DASH-SAND” “:” element-address [“;” message-type [“,”  message-id “,” [message-version]]]
element-address = absoluteURI | relativeURI

message-type = [(“downlink” | “uplink”) “=”] URI 

message-id   = 1*8DIGIT

message-version = 1*8DIGIT

The SAND header field provides the URI to the SAND message that is to be fetched by the DASH client. It optionally provides the type of the SAND message that will be exchanged either in uplink or downlink direction. Uplink messages allow the MBMS client to request QoE messages from the DASH client to be sent to the element using a POST request. 

An optional message-id and message-version may also be provided to allow the DASH client to ignore messages that it has already received and processed.
