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1
Introduction
Low-latency delivery of DASH content has been a challenge because of the use segments (usually with a duration between 2 and 10 seconds) and protocols determining a buffer of several segments, leading up to high latencies for live content.  Fortunately, with the introduction of CMAF and its low latency mode with CMAF chunks as depicted in Figure 1, the latency can be significantly reduced.
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Figure 1: CMAF chunks scheme [1]

However, only using CMAF chunks is not enough to offer low-latency delivery of video content. The network throughput should also be stable enough to deliver the media segments, ensuring uninterrupted playback to the end-user. Depending on the quality of connection, the load on the cell and/or the backhaul network, a stable throughput may or may not be available.
Only when a stable throughput is available (and assuming the content is prepared for low latency delivery using CMAF chunks), it is safe for a client to minimize it playout buffer to enable low-latency streaming. When such a stable throughput is not available, the player may run the risk of a drop in network throughput. Without a sufficient buffer, the player may not be able to react in time to this event, a video freeze will occur, and the video streaming experience of the end-user is negatively affected.
The Media AF has the possibilities to monitor network connections, and to provide the UE with information on whether it thinks that low latency streaming is feasible, in contrast to the client that just starts a streaming session. Because this informative function is a service offered by the network in order to enhance the delivery of DASH streaming content, it is a function that can be offered by the Network Assistance function for DASH-based streaming services (DNA) in the Media AF.
This contribution presents messages on the control interface between the UE and the Media AF, once the Media AF is discovered, the UE is authorized to use the Network Assistance function at the Media AF, and a session between the UE and the Media AF is established.

The contribution also includes a draft Interface Definition Language (IDL) [2] specification.
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. The Media AF uses the interface between the Media AF and the Media AS for monitoring of the Media AS and its network performance.
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Figure 1: Media architecture for unicast media downlink streaming [1]
2.2 DASH low latency availability overview
DNA can be used by to offer clients information about the quality of the network and help the client decide whether low-latency streaming is feasible on the network connection. When a client wants to engage in low-latency streaming of DASH media segments, the 5G network should be able to provide a stable throughput to the UE, such that the risk of a buffer under-run at the client can be reduced when maintaining a small playout buffer. A UE request the information on the availability by sending a DNALowLatencyAvailability message to the Media AF. The Media AF determines whether the network can offer the network conditions for low-latency streaming and provides this information to the UE via a status in the DNALowLatencyAvailabilityResponse message. The client uses a small playout buffer when low-latency streaming is feasible, or a larger playout buffer when low-latency streaming is not feasible.
Table 1: Low latency availability methods
	Method
	Type
	Direction
	Brief description

	DNALowLatencyAvailability
	Request
	UE ( Media AF
	The UE requests the Media AF if low latency delivery is available

	DNALowLatencyAvailabilityResponse
	Response
	Media AF ( UE
	The Media AF providing the UE with information about the availability of low latency delivery


2.3 DASH low latency availability method description

2.3.1 DNA low latency availability
The UE request information about the availability of low-latency streaming capabilities by sending a DNALowLatencyAvailability message to the Media AF.

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
2.3.2 DNA low latency availability response

The Media AF responds to the low-latency availability request by sending the DNALowLatencyAvailabilityResponse message to the UE.

The following information shall be provided by the Media AF:

· Status – the status of low-latency availability, indicated as 0 for not available and 1 for available.
2.4 DASH MPD update IDL specification

module DASHNetworkAssistance {

    unsigned short DNASessionID;

    unsigned short Status;

    interface DNALowLatencyAvailability {

        in DNASessionID

    }

    interface DNALowLatencyAvailabilityResponse {

        in  Status
    }
}
3
Proposal
It is proposed to include the messages checking the feasibility of low-latency streaming as part of the Network Assistance protocol definition for DASH-based streaming services in TS 26.512, based on the approach stated in clause 2 above.
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