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1
Introduction
Network Assistance is a service that a network may offer to a media application in order to enhance the delivery of media content. By creating an exchange of information between a media player and the network, efficient and optimal use of resources can be accomplished, and QoS may be offered when this is needed by the media client. Several studies have shown that interaction between a DASH-based media player and a network assistance service in the network greatly improves the delivery of DASH streams, and increasing the streaming experience of the user by reducing freezes, increasing the streaming bitrate and reducing the variability of video quality [3] [4] [5].
This contribution addresses a protocol for Network Assistance for DASH (DNA) that is consistent with the 5GMS architecture in [1]. The protocol is defined as a set of messages for DNA on the control interface between the UE and the Media AF, once the latter has been discovered, and authorization of the UE to use the DNA feature has been granted.

The contribution also includes a draft Interface Definition Language (IDL) [2] specification for the DNA protocol, aiming to be consistent with other (future) protocols offered by the Media AF.
2
DASH Network Assistance protocol

2.1 Reference architecture

Figure 1 shows the reference architecture for unicast downlink streaming [1]. The protocol for Network Assistance for DASH-based streaming services is executed between the 5G Media Functions (Trusted) on the UE and the Media Application Function (Media AF) in the network. The Media AF provides the DASH Network Assistance (DNA) function to the UE. The Media AF may relay or initiate a request for Policy and Charging Function (PCF) treatment.
The 5G Media Functions (Trusted) on the UE contains the receiver of a DASH-based downlink streaming service to access the content via the Media AS. The 5G Media Functions (Trusted) on the UE access the Media AF though the API defined below.
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Figure 1: Media architecture for unicast media downink streaming [1]
2.2 DASH Network Assistance protocol overview
DNA can be used for network resource management in order to provide fair sharing of resources among UEs. A such, the Media AF allows a service provider to perform video-aware network resource management and offer the same QoE/QoS to multiple concurrent clients. Network resource management is done by influencing the adaptation behaviour in the client. UEs report the desired bandwidth levels to the Media AF using a DNASharedResourceAllocation message. The Media AF has an overview of the connected clients and computes the recommended resource assignment for each client. The Media AF informs the UEs about this resource assignment with a DNASharedResourceAssignment message. When the resource assignment changes (e.g. as the result of the number of clients changing) the Media AF may repeat the DNASharedResourceAssignment message. The client selects the media bitrate for upcoming segments by combining its internal bitrate estimations with the recommendation of the Media AF, using the resource recommendation as a maximum.
DNA can also be used to offer clients a delivery boost, i.e. a temporary increase of network throughput for a client, in order to shorten the time to playout or when there is a risk that a buffer under-run is imminent. UEs request a delivery boost for the upcoming segment at the Media AF using a DNADeliveryBoostRequest message. The Media AF grants or declines the delivery boost and responds to the request with a DNADeliveryBoostResponse message. The decision to grant or decline a delivery boost request lies entirely with the network or Media AF policy. If buffer under-run remains to be an imminent risk then the UE may repeat the delivery boost request for the following segment.
Table 1: DNA methods
	Method
	Type
	Direction
	Brief description

	DNASessionInitiationRequest
	State change
	UE ( Media AF
	Request to initiate a new Network Assistance session

	DNASessionInitiationResponse
	Response
	Media AF ( UE
	Response to the session initiation request

	DNASharedResourceAllocation
	State change
	UE ( Media AF
	Provide information about the available media bitrates

	DNASharedResourceAssignment
	State change
	Media AF ( UE
	Provide recommended choice of bitrate

	DNADeliveryBoostRequest
	State change
	UE ( Media AF
	Request a delivery boost

	DNADeliveryBoostResponse
	Response
	Media AF ( UE
	Response to the delivery boost request

	DNASessionTerminationRequest
	State change
	UE ( Media AF
	Request to terminate the Network Assistance session

	DNASessionTerminationResponse
	Response
	Media AF ( UE
	Response to the session termination request


2.3 DASH Network Assistance method descriptions

2.3.1 DNA session initiation

The UE initiates a DNA session by sending the DNASessionInitiationRequest message to the Media AF.
The following information shall be provided in the request by the UE:

· MediaServerIPAddress – the IP address of the media server;

· MediaDeliveryPortNumber  - the port number used for the delivery of the media segments.
2.3.2 DNA session initiation response

The Media AF responds to the session initiation by sending a DNASessionInitiationResponse message to the UE.

The following information shall be provided by the Media AF in the response to the UE:
· DNASessionID – the session identifier allocated to the DNA session. All further requests from the UE within this session shall be referenced by this DNASessionID.
2.3.3 DNA shared resource allocation information

The UE informs the Media AF about available media bitrates by sending a DNASharedResourceAllocation message.

The following information shall be provided by the UE:

· DNASessionID – the session identifier that has been allocated to this DNA session by the Media AF;

· AvailableBitrates – the list of available bitrates for the current media item, with bitrates indicated as bits/second.
2.3.4 DNA shared resource allocation assignment

The Media AF provides the UE with bitrate recommendations by sending a DNASharedResourceAssignment message.

The following information shall be provided to the UE by the Media AF:

· RecommendedBitrate – the bitrate chosen by the Media AF.
2.3.5 DNA delivery boost

The UE requests a delivery boost by sending a DNADeliveryBoostRequest message to the Media AF. The request is valid for the duration of the upcoming media segment.

The following information shall be provided in the request by the UE:

· DNASessionID – the session identifier that has been allocated to this DNA session by the Media AF;
· BufferLevel – the current media stream buffer fullness, indicated in percent of the total buffer size, rounded to the nearest percent;

· SegmentDuration – the segment duration for the upcoming segment, indicated in milliseconds, as obtained from the MPD of the content item.
2.3.6 DNA delivery boost response

The Media AF responds to the delivery boost request by sending a DNADeliveryBoostResponse message. Using this message, the Media AF indicates to UE if the delivery boost is granted or declined.
The following information shall be provided by the Media AF in the response to the UE:

· Status – the status of requested delivery boost, indicated as 1 for granted or 0 for declined.
2.3.7 DNA session termination

The UE terminates the DNA session by sending the DNASessionTerminationRequest message to the Media AF.

The following information shall be provided in the request by the UE:

· DNASessionID – the session identifier that has been allocated to this DNA session by the Media AF.
2.3.8 DNA session termination response
The Media AF responds to the session termination request by sending a DNASessionTerminationResponse message to the UE.
No parameters are included in the response.
2.4 DASH Network Assistance IDL specification

module DASHNetworkAssistance {

    unsigned short          DNASessionID;

    string                  MediaServerIPAddress;

    unsigned short          MediaDeliveryPortNumber;

    sequence unsigned long  AvailableBitrates;

    unsigned long           RecommendedBitrate;

    unsigned short          BufferLevel;

    unsigned short          SegmentDuration;

    unsigned short          Status;

    interface DNASessionInitiationRequest {

        in  MediaServerIPAddress;

        in  MediaDeliveryPortNumber

    }

    interface DNSSessionInitiationResponse {

        in  DNSSessionID

    }

    interface DNASharedResourceAllocation {

        in  DNASessionID;

        in  AvailableBitrates

    }

    interface DNASharedResourceAssignment {

        in  RecommendedBitrate

    }

    interface DNADeliveryBoostRequest {

        in  DNASessionID;

        in  BufferLevel;

        in  SegmentDuration

    }

    interface DNADeliveryBoostResponse {

        in  Status

    }

    Interface DNASessionTerminationRequest {

        in DNASessionID

    }

    interface DNASessionTerminationResponse {

    }

}
3
Proposal
It is proposed to adopt the approach stated in clause 2 of this contribution for the definition of the Network Assistance protocol for DASH-based media services in TS 26.512.
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