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** Start of change *1**
13
Server and network assisted DASH

….

13.4
Network Assistance 

13.4.1
General description

The Network Assistance function enables a 3GP-DASH client to improve the QoE of content streaming sessions, and is provided by the DANE.  As shown in the high-level architecture in figure 2a, the DANE is out-of-band, i.e. it is not in the media delivery path. The Network Assistance communication is independent from the media server communication, hence the Network Assistance communication occurs in a separate path to the transfer of the MPD and the content segments. The media server does not need to be aware of the Network Assistance function.

Network Assistance may be made available to certain clients only, for example subject to subscription options. Client authentication may also be applied before granting access to Network Assistance. Clients are able to discover the availability and information about the Network Assistance DANE, and to establish a Network Assistance session with the DANE.

Network Assistance is based on the model of the client requesting network assistance and the DANE responding to the request.  The Network Assistance functionalty may be granted to a client supporting the delivery of 3GP-DASH content with either only the first or with both of the two functions below, in both cases based on the 3GP-DASH client having made a request to the DANE for Network Assistance:

The DANE indicates to the 3GP-DASH client the highest suitable media rate for the next segment download, based on the available Representations for the content item;

The DANE indicates to the 3GP-DASH client a temporary delivery boost for the next segment download, for occasions when the content playback input buffer on the client risks suffering from under-run.

Once a Network Assistance session is active, the client may issue a Network Assistance call prior to fetching the next media segment from the server. The Network Assistance call consists of a single logical signalling exchange. This exchange with the DANE activates either the first of the above functions or a sequence of both functions; the second only if the 3GP-DASH client was granted access to the function. If the client does not need a delivery boost, then the DANE omits the second function in the response to the 3GP-DASH client.

The Network Assistance functions depend on only a small part of the set of SAND capabilities. The functions are specified in the two following sub-clauses. Clause 13.4.2 specifies common functions. Clause 13.4.3 specifies the Network Assistance functions and their mapping to SAND messages.

13.4.2
Common functions

13.4.2.1
Introduction

Unless the DANE location is already known to the 3GP-DASH client, for example by pre-installing a commonly used DANE location for the operator to which the client is subscribed, the client needs to discover the DANE for Network Assistance, before being able to use Network Assistance functionality. 

The DANE manages the population of clients that are eligible for Network Assistance by accepting Network Assistance session initiation calls from clients. In this way the DANE is able to provide a more reliable Network Assistance function by being aware of which clients might need relevant network resources allocated at any time.

13.4.2.2
DANE discovery

< placeholder for now >

13.4.2.3
Network Assistance session initiation

< placeholder for now >

13.4.2.4
Network Assistance session termination

< placeholder for now >

13.4.3
Rate recommendation function

The 3GP-DASH client uses this function of the DANE to obtain a recommendation of the highest suitable media rate for an upcoming media segment download.
The 3GP-DASH client provides the necessary information, such as available media versions with the required bit-rates, and buffer level, to the DANE. The DANE provides the response with the recommendation of the highest suitable media rate. The recommended rate is based on network estimations or predictions of available link bandwidth for the ensuing period of time. The recommended rate is neither enforced by the network, nor does the network make any commitment that the recommended rate will be honoured. How the information is gathered and relayed to the Network Assistance function of the DANE is out of scope of the present specification.

At the Network Assistance logical level this function includes the option for the client to indicate that it would benefit from a delivery boost during the following media segment download. This is specified in clause 13.4.5.2.


13.4.4
Temporary delivery boost function

The 3GP-DASH client uses this function to indicate to the network that a temporary boost, i.e. a temporary increase of network throughput for this client, would be needed in order to avoid the risk of media playback stalling due to buffer under-run, which could otherwise occur during the following media segment or soon after. 

The network informs the client when the network applies the delivery boost, in order to ensure that the client is not misled as to the available link throughput, since this could lead to the client making an erroneous media rate selection when the throughput is back to normal again, without boost, and select a higher media rate than suitable for the next segment download. During a delivery boost period the client shall not select a higher media rate than indicated with the rate recommendation function. The client may return to its own normal media rate selection method only when the delivery boost period has ended. After the delivery of a segment with network boost, the network reverts to normal delivery, i.e. without boost. 
Throughput boosting may be used also at the start of a playback session to shorten the time to playout, giving a better experience for the user. 

13.4.5
SAND messages usage
13.4.5.1
Introduction

This clause contains the specification of the Network Assistance functions firstly as generic function calls, and then how they are implemented using SAND messages.

The Network Assistance communications between the 3GP-DASH client and the DANE at the logical level consist of the Network Assistance request and the Network Assistance response.

13.4.5.2
Network Assistance request

The generic procedure for the Network Assistance request is shown in table X1.

Table X1: Network Assistance request generic procedure
	Function call
	Originator ( destination
	Parameters

	Network Assistance request
	Client ( DANE
	Segment duration

Available bitrates

Boost requested flag
Buffer level


The Network Assistance request is realised by using a single SAND message envelope containing the SAND messages SharedResourceAllocation and optionally BufferLevel. The syntax of the Network Assistance request is shown in table X2.

The senderId element of the SAND message envelope may be used by the UE as a reference for the Network Assistance transaction.

The generationTime element of the SAND message envelope is not required for Network Assistance, hence it shall be omitted.

The common SAND message element messageId is not used and shall be omitted in all Network Assistance messages.

The segment duration and available media bitrates are derived by the client from the information contained in the MPD.

The common SAND message element validityTime in the SharedResourceAllocation SAND message shall contain the media segment duration.

The parameters operationPoints and bandwidth in the SAND message SharedResourceAllocation shall represent each of the available media bitrates, indicated as the sum of all media components.

The buffer level parameter may be omitted, but if the client is requesting a boost for this segment then the buffer level shall be communicated.

Table X2 - Network assistance request

	Parameter
	Type
	Cardinality
	Description

	CommonEnvelope
	
	1
	

	
	senderId
	Token
	0..1
	If present, this is a unique identifier of the message sender. It is up to the sender to provide such a unique identifier.

	
	SandMessage = 

SharedResourceAllocation
	Object
	1
	

	
	
	validityTime
	date-time
	1
	This indicates the segment duration expressed in UTC time.

	
	
	operationPoints
	array
	1..N
	List of currently available operation points.

	
	
	
	bandwidth
	integer
	1
	A bandwidth value expressed in a number of bits per second, for each operationPoint listed. This value should be computed from the MPD by summing bandwidths of all components the client would use for working at this operation point. 

	
	SandMessage = 

BufferLevel
	Object
	1
	

	
	
	T
	Real-Time 
	1
	Time of the measurement of the buffer level. 

	
	
	Level
	Integer 
	1
	Level of the buffer in milliseconds. Indicates the playout duration for which media data of all active media components is available starting from the current playout time. 


13.1.4.3
Network Assistance response

The generic procedure for the Network Assistance request is shown in table X3:
Table X3: Network Assistance response generic procedure
	Function call
	Originator ( destination
	Parameters

	Network Assistance response
	DANE ( Client 
	Recommended bitrate

Boost scheduled flag



The Network Assistance response is realised by using a single SAND message envelope containing the SAND message SharedResourceAssignment, as shown in table X4.
The DANE provides the recommended bitrate from those listed in the Network Assistance request using the Bandwidth element in the SharedResourceAssignment message.
The validityTime element is used to express the end time of validity of the recommendation. If it is omitted then the client shall assume the validity is for the whole media segment duration, i.e. for the duration indicated in the Network Assistance request.
Table X4: Network assistance response
	Parameter
	Type
	Cardinality
	Description

	CommonEnvelope
	
	1
	

	
	SandMessage =  

SharedResourceAssignment
	Object
	1
	

	
	
	validityTime
	date-time
	0..1
	If present, this indicates the duration of validity of the response expressed in UTC time.

	
	
	Bandwidth
	Int
	1
	This field contains the recommended highest bandwidth from those available as indicated in the Network Assistance request. The unit is defined in bits per second.


13.1.5
Client requirements

< placeholder for now >

13.1.6
DANE requirements

< placeholder for now >

13.2 Proxy Caching 

< placeholder for now >

13.3 Consistent QoE/QoS 

< placeholder for now >

** End of 1st change **
*** End of changes ***
