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1 Introduction
This document reviews the usage of SAND in the context where the MBMS client acts as a DANE and provides basic solutions to address the problem in the SAND context.. 
2 Background

2.1 Reference Architecture from TS26.347

Figure 5.2 shows a specific instantiation for the DASH Streaming Application User Service using the DASH Streaming MBMS-API. In this case the content formats conform to TS 26.247. The DASH client may be viewed as part of the MAA, and as 3GPP defines interfaces into a DASH client in TS 26.247 [7] also interfaces to the DASH client function are in focus of the present document.
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Figure 5.2: Client Reference Architecture for DASH-over-MBMS Streaming

In clause 7.4.2 of TS26.347 the MBMS client would act as a DASH server, the MBMS client may rewrite the MPD to offer a valid service based on the data received in the DASH-over-MBMS service. Typical operations that the MBMS client may have to implement:

· Ensure that the URLs of the DASH Resources in the MPD resolve to the location at which the MBMS client provides the resources delivered through the MBMS User Service

· Ensure that the timeshift buffer expressed in the MPD does not refer to non-available resources

· Ensure that the availability times of the DASH resources on the MBMS clients DASH Server are correctly documented in the MPD

· Ensure that MPD Updates are done sufficiently often, for example by setting the @minimumUpdatePeriod to 0 in order for the DASH client to revalidate the MPD with every Segment request.

However, this may complicated MBMS client implementation, so an implementation as a DANE may be an alternative. This is documented in TS26.946, clause 7.2.4.

2.2 Key Use Case

2.2.1 Revision of the Key Use Case
The main use case we are interested in is to create an interface that can handle DASH over MBMS including unicast. The DASH client needs to be steered from the broadcast information to the unicast information and vice versa.  In an initial design this was accomplished by defining two BaseURLs in the MPD and the DASH client is basically told which BaseURLs are available and which ones not.

The assumed operational context is as follows:

· A DASH-over-MBMS service with unicast fallback is provisioned;

· The DASH client has obtained an MPD, from the MBMS client (received over FLUTE as a Media Presentation Description fragment), which declares the entirety of available Representations of the Media Presentations of the DASH-over-MBMS service, and whereby one or more Representations are delivered over the MBMS bearer(s) and one or more Representations are delivered over the unicast bearer; Note that the MBMS receiver may act as a DANE, i.e. a network entity that provides regular DASH content, but also does provide dynamic operational hints, assistance or enforcement for the DASH client.

· In the MPD unicast and broadcast Representations are only differentiated by different URL patterns, most suitable by the use of different base URLs. In the simplest way, the different base URLs may be expressed by different BaseURL elements.

· The USD (i.e., eMBMS service discovery framework) contains information that enables the MBMS client to determine the transport mode (broadcast and/or unicast) of any given Segment request from the DASH client, and the presence of identical or alternative version(s) of the requested content by transport mode.

In addition, it is assumed that the UE implements the HTTP/1.1 interface between the DASH client and the MBMS client, the latter entity containing a HTTP proxy/cache function.  Such UE architecture is shown below in Figure 1, which is a duplicate of Figure 4.2.1-1 in TR 26.848. 
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Figure 1 UE architecture employing HTTP/1.1 interface between MBMS client and DASH client
2.2.2 Current SAND Support

In order to support this use case, the SAND CD contains relevant information, namely

· Resource Status SAND message to signal the status of a certain network at a specific point in time

· Availability Time Offset message to signal some offset to be taken into account when operating on a network

· Different HTTP-based communication channels for assistance, enforcement and error cases.

As a background, relevant information is collected in the Annex from document M35976. This shows a usage example based on an XML Syntax. 
2.2.3 Limitation of current Approach

The current approach overlooks an operational use cases, namely 

· that the user may join a service while the service is already happening. This means that even if a SAND message is provided, it will not signal from what segment on the segments are cached and available

· that the user may go into time-shift buffer and pick a segment that it considers to be cached but the segment is not cached as the user was not in broadcast coverage at the time when the segment was distributed.

· That certain segments are lost and are not available at all in the time-shift buffer

In order to address this, an extension of the existing SAND messages is considered. Some more details are discussed in the following.
2.3 Communication between MBMS Client and DASH Client in TR 26.946

2.3.1 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 message are defined to enable inter-operable communication between the MBMS client and the DASH client.

2.3.2 SAND Message for MBMS Operations

2.3.2.1 Common Message

The SAND Message for MBMS Operations (SAMMO) is a message that contains data to be sent to a 3GP-DASH client to provide dynamic information from the DANE for DASH client operation.   In the context of clause 7.2.4, the MBMS receiver performs the role of the DANE. Also in the case of MBMS, the MBMS receiver acting as the DANE may be colocated with the DASH client, on the same device, or reside in a separate device.

The SAMMO is an XML-document that is formatted according to the XML schema provided below. 

The MIME type of the SAMMO is “application/3gpp-sammo+xml”.

The SAMMO delivery is discussed in clause 7.2.4.3.
In order to signal the status of certain resources identified by a Base URL or a Representation identifier, Table 7.2.4.1 provides certain messages.

The semantics are provided in Table 7.2.4.1, the XML schema is provided below.

Table 7.2.4.1 SAMMO Messages

	Name
	Type
	Cardinality
	Description

	Status
	
	0 … N
	

	   @baseURL
	anyURI
	CM

Either the @baseURL or the @repid shall be present.
	Provides the base URL for the  associated resources, i.e. the status holds for all resources referenced by this base URL.

	   @repId
	String
	CM

Either the @baseURL or the @repid shall be present.
	Provides the value for the representation id, i.e. status holds for all resources associated to a Representation with the value of the parameter.

	   ResourceStatus
	See 7.2.4.2.2
	0 … 1
	Provides a resource status as defined in 7.2.4.2

	   Bitrate
	See 7.2.4.2.3
	0 … N
	Provides a resource status as defined in 7.2.4.3

	   AvailabilityTimeOffSet
	See 7.2.4.2.4
	0 … 1
	Provides a resource status as defined in 7.2.4.4


	<?xml version="1.0"?>
<xs:schema targetNamespace="urn:3gpp:sammo:2014"
    attributeFormDefault="unqualified" elementFormDefault="qualified"
    xmlns:xs="http://www.w3.org/2001/XMLSchema" 

    xmlns="urn:3gpp:sammo:2014">
    <xs:annotation>
        <xs:appinfo>SAND Message for MBMS Operations</xs:appinfo>
    </xs:annotation>

    <!-- SAMMO: main element -->
    <xs:element name="SAMMO" type="SAMMOType"/>


  <!-- SAMMO Type -->
  <xs:complexType name="SAMMOType">
    <xs:sequence>
      <xs:element name="Status" type="StatusType" minOccurs="0" maxOccurs="unbounded"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>
  </xs:complexType>

  <!-- Status Type -->
  <xs:complexType name="StatusType">
    <xs:sequence>
      <xs:element name="ResourceStatus" type="ResourceStatusType" minOccurs="0"/>

      <xs:element name="Bitrate" type="BitrateType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="AvailabilityTimeOffset" type="xs:integer" minOccurs="0"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>

    <xs:attribute name="baseURL" type="xs:anyURI"/>
    <xs:attribute name="repId" type="xs:string"/>

    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>


</xs:schema>


2.3.2.2 Resource Status

The DANE provides information to the DASH client about the availability and status of certain resources associated to the base URL or the Representation id. This may for example be because the resources is being delivered over MBMS and are expected to be selected by the DASH client regardless of the decision of the rate adaptation algorithm. The message may include status information about the (un)availability of the resources. 

The message expresses the status of the resource access at the current time. The DASH client should assume that this status persists until it is informed about a change of the status.

The semantics are provided in Table 7.2.4.1, the XML schema is provided below.

Table 7.2.4.2 Resource Status

	Name
	Type
	Cardinality
	Description

	ResourceStatus
	
	
	

	   @status
	enum
	M
	Provides the status of all associated resource to the base URL or Representation, which can be available, unavailable or cached. Cached refers to the case that the resource is cached in the DANE. Available means that a request is expected to be responded with a 2xx code and unavailable means that it is expected that the response would result in a 4xx code.

	   @reason
	string
	O
	Provides some textual information of the reason, e.g. “you are in broadcast mode”.


	<!—Resource Status -->
<xs:complexType name="ResourceStatusType">
  <xs:sequence>
    <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
  </xs:sequence>
  <xs:attribute name="status" type="xs:string" use="required"/>
  <xs:attribute name="reason" type="xs:string"/>
  <xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:complexType>


2.3.2.3 Bitrate Characteristics

The network provides information to the DASH client about the bitrate characteristics of the network. This may for example be used in case some QoS is provided on the access link between the DANE and the DASH client or if the data is cached in a local device. This message may apply in the case the MBMS client is located in a different device from the DASH client, and communicate with the DASH client via a network, e.g. WiFi.

The message expresses the bitrate characteristics of the network at the current time. The DASH client should assume that this status persists until it is informed about a change of the status.

The semantics are provided in Table 7.2.4.3, the XML schema is provided below.

Table 7.2.4.3 Bitrate Characteristics

	Name
	Type
	Cardinality
	Description

	Bitrate
	
	
	

	 Characteristic
	
	1… N
	Provides bitrate characteristics

	     @gbr
	unsignedInt
	M
	Specifies a guaranteed bitrate in bit/s. Provides the guarantee for the bitrate in a sense that the download time of a resource of size S bytes and from receiving the first byte to receiving the last byte is at most S*8 divided by the value of the attribute. This guarantee is provided with the value of the below percentage of certainty and holds for a request from the DASH client w/o any other concurrent HTTP requests.

	     @percentage
	unsignedInt
	OD

default=100
	specifies the certainty of the above guarantee expressed as a percentage from 0 to 100.


	<!-- Resource Status -->
<xs:complexType name="BitrateType">
  <xs:sequence>

    <xs:element name="Characteristic" type="CharacteristicType" maxOccurs="unbounded"/>
    <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
  </xs:sequence>
  <xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:complexType>


<xs:complexType name="CharacteristicType">
  <xs:sequence>
    <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
  </xs:sequence>
  <xs:attribute name="gbr" type="xs:unsignedInt" use="required"/>
  <xs:attribute name="percentage" type="xs:unsignedInt" default="100"/>
  <xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:complexType>


2.3.2.4 Availability Time Offset

Offsets affect the availability of segments of a particular Representation or particular networks. This is typically the result of the different paths and processing operations that the Segments of the Representation that is sent over MBMS undergo compared to the segments of Representations that are delivered over the unicast channel. Also unicast channels may see different delays. The intention is to adjust the segment availability start times to the new path and bring the DASH client to a correct operation point. This availability offset may be positive or negative and should be taken into account by the DASH client to avoid buffer underflows when switching between Representations and also to avoid 404 messages as much as possible. 

The message expresses the status of the network at the current time. The DASH client should assume that this status persists until it is informed about a change of the status. The DANE should avoid significantly changing the parameters for one resource as it may result in scheduling/playback problems in the DASH client.

The semantics are provided in Table 7.2.4.4.

Table 7.2.4.4 Availability Time Offset

	Name
	Type
	Cardinality
	Description

	AvailabilityTimeOffset
	Integer
	0 … 1
	Provides the offset in milliseconds that needs to be applied to the segment availability start time of the resources accessible through the indicated location or representation identifier.


2.3.3 Message Channel 

2.3.3.1 General

The following scenarios are considered for exchange between the DANE and the DASH client.

· Client assistance: A scenario for which the message is provided as auxiliary information for the client, but the service will be continued even if the client ignores the message. This is for example the case when the service provider provides information on the availability of additional networks that may be accessed by the DASH client to request the content. For example protocols and methods, see clause 7.2.4.3.2.

· Client Enforcement: A scenario for which the client requires to act, the network provides suitable alternatives for future requests. The DANE cannot or is not willing to respond to the request with a valid resource, but provides suitable alternatives. For example protocols and methods, see clause 7.2.4.3.3.

· Error Cases: A scenario for which the client is informed that the request is not valid and the network provides the reason and possible resolutions for the problem. The DANE cannot respond to the request with a valid resource. For example protocols and methods, see clause 7.2.4.3.4.

2.3.3.2 Assistance

For assistance, a suitable method is the use of a dedicated HTTP header field that indicates a notification that the DANE has SAMMO messages to send to the DASH client. Upon receiving an HTTP entity that contains the SAMMO header field in its entity head, the DASH client issues a GET request to the indicated element to receive the SAMMO message.

We propose the following ABNF syntax for the header field:

SAMMO-header-field = "X-3GPP-SAMMO" ":" element-address

element-address = absolute-URI 

The field absolute-URI takes the syntax from RFC3986 [24]. he SAMMO header field provides the URI to the SAMMO message that is to be fetched by the DASH client using an HTTP GET method. 

2.3.3.3 Enforcement

For enforcement, a suitable method is the use of a 300 Multiple Choices response with the following details:

· the response include an entity containing a SAMMO message as defined in clause 7.2.4.2. The entity format is specified by the media type given in the Content-Type.

· The response should not include the Location field to avoid the use of the Location field value by the user agent for automatic redirection. 

This response is cacheable unless indicated otherwise.

2.3.3.4 Error Case

For error cases, a suitable method is the use of a suitable 4xx error code. The response may include a SAMMO message from which the client can deduce the reason for the error code and potential resolution of the problem.

2.4 Considered Usage of SAND for service continuity and Mood
In the context of service continuity and MooD, the MBMS may hosts the MPD for the streaming service. In the case the 

· MPD URL includes localhost
· MPD minimumUpdatePeriod is set to a segment duration for the DASH client to get frequent updates to the SAND message, the MBMS client turns into a DANE.
· MBMS client 
· Responses to MPD GET requests carry SAND URL in extension header
· ABNF syntax for the header field:
· SAND-header-field = "MPEG-DASH-SAND" ":" element-address
· element-address = absolute-URI 
· Example: MPEG-DASH-SAND:http”:”//localhost:port#/Serv_X/SAND.xml
· Publishes updated SAND message
· To guide DASH client on BC-UC transitions
· To guide DASH client on UC-BC transitions
· To indicate other operational aspects

Other aspects that should be considered. The two key SAND messages are:
· ResourceStatus

· DANEResourceStatus
3 Proposal
It is proposed to address the use case in the SAND work item adding the relevant SAND messages to the SAND profile. In addition it is proposed to address and add the this technology to the TS26.347 as an alternative for the communication between the DASH client and the MBMS client.

We will prepare the proper CR during SA4#94 and for the following meetings.
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