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1 Introduction

TR 26.938 for the Rel-12 IS_DASH study item has documented several use cases with regards to server and network assisted DASH. In particular, the following use cases are of interest:

· Consistent QoE/QoS for DASH users (clause 6.10): A network operator deploying DASH services or a network operator supporting the delivery of DASH services of a service provider has the ambition to provide consistent quality for users in its network. The operator may want to influence its QoS control and radio resource management to actively support such use cases.
· Operator Control of DASH (clause 6.14): A number of subscribers are watching DASH videos in a crowded area saturating the cell capacity. The operator identifies the congestion and communicates with the UEs to decrease the bitrate for the video to a certain value that would allow the cell to accommodate the load.
Several potential solutions to address use cases on server and network assisted DASH were described in clause 6.19.3. This contribution proposes a new potential solution on server and network assisted DASH. Section 2 describes the potential solution and Section 3 provides the proposed changes to TR 26.938.
2 Signaling QoS Information to the DASH Client

The topic of QoS support for DASH services has been an active area of discussion in 3GPP SA4 since Release 10 and has resulted in specification work on the derivation of QoS mapping guidelines from the DASH MPD in 3GPP TS 26.247 (informative Annex I) to be used by the application function (AF) of 3GPP Policy Charging and Control (PCC) architecture. 

Beyond such guidelines, we believe that there is further value in enabling signalling of QoS parameters to the DASH client, e.g., via the MPD, OMA DM, or other means, in order to be used for adaptation purposes. In particular, a DASH client could take the available QoS information into consideration when requesting representations such that the consumed content bandwidth remains within the limits established by the signalled QoS information. Aligned with the use cases mentioned above, the motivation for such signalling is to enable the operator or service provider to signal available network QoS information to the client toward influencing and/or mandating certain adaptation behaviours in DASH clients, e.g., reduce the requested rate and make the client switch to a lower DASH representation in response to a radio congestion event.
For example, as one potential solution, the QoS parameters may be signalled as part of the MPD as shown below:

	Element or Attribute Name
	Use
	Description

	QoSParameters
	
	Specifies expected QoS information for the client.

	
	@guaranteedBitrate
	O
	Indicates guaranteed bitrate (GBR) available for the client 

	
	@maximumBitrate
	O
	Indicates maximum bitrate (MBR) available for the client

	
	@packetLossRate
	O
	Indicates the percentage of packet loss

	
	@delay
	O
	Indicate delay for an HTTP request between the client and the server

	
	@jitter
	O
	Indicate the jitter related to the Delay element

	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 @


	<!—QoS Information Type -->
  <xs:complexType name="QoSParametersType">
    <xs:sequence>
      <xs:attribute name="guaranteedBitrate" type="xs:unsignedInt"/>
      <xs:attribute name="maximumdBitrate" type="xs:unsignedInt"/>
      <xs:attribute name="packetLossRate" type="xs:double"/>
      <xs:attribute name="delay" type="xs:duration"/>
      <xs:attribute name="jitter" type="xs:duration"/>
    </xs:sequence>
  </xs:complexType>


The QoSParameters element belongs to the MPD element.

	Element or Attribute Name
	Use
	Description

	MPD
	
	The root element that carries the Media Presentation Description for a Media Presentation. 

	
	QoSParameters
	0…1
	Specifies expected QoS information for the client allowing him to compute an appropriate buffer time and determine adaptive selection of representations

	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 @


Alternatively, other signaling approaches such as OMA DM can also be relevant for conveying QoS information to the DASH client. 

3 Proposed Modifications to TR 26.938

6.19.3
Overview Solution Space: Usage of TS26.247

TS26.247 provides certain features to support the above use cases:

· TCP/IP: TCP/IP congestion control enables to the network to adapt the access bandwidth

· DASH Rate adaptation: If the content provider provides the certain Adaptation Sets in different bandwidth Representations and a proper measurement of the access bandwidth is supported then the DASH client rate adaptation can be used to adapt to changing and varying network conditions. 

· BaseURL: BaseURLs can be used to signal that the same content is available at different network locations. It may also be used to identify different "networks" where content or parts of the content is available

· MPD updates: MPDs can be updated to address changes in the service offering.

· HTTP status and error codes for responses: Provides general HTTP methods to provide information to HTTP stacks, especially 3xx codes for redirection.

· The PCC architecture defined in TS 23.203 provides the Rx reference point, which enables the application layer to authorize a specific usage. In this architecture the DASH HTTP streaming server or any other function in the HTTP streaming path (e.g. an HTTP proxy) can act as Application Function and interact with the PCRF via the Rx reference point for QoS control.
· Signalling of QoS parameters such as maximum bitrate (MBR) and guaranteed bitrate (GBR), via the MPD, OMA DM or other means.
6.19.4.X
OMA DM Usage (new)
OMA DM can be used for enabling the service provider or network operator to configure the DASH client toward influencing and/or mandating specific adaptation behaviors. For instance, a new OMA-DM QoS Management Object (MO) configuration could provide information on QoS parameters such as maximum bitrate (MBR), guaranteed bitrate (GBR), etc. to the DASH client. Such an MO may be used to manage (e.g., initialize and update) the QoS profile settings which express the network preference for the DASH client adaptation in the terminal. As such, a service provider or network operator would be able to signal available network QoS information, e.g., during a radio congestion event, and in response the DASH client can take certain actions, e.g., reduce the requested rate and switch to a lower DASH representation.
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