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[bookmark: _Toc268271963][bookmark: _Toc268274183]Introduction

In April 2012, ISO/IEC published MPEG Dynamic Adaptive Streaming over HTTP (DASH) as an international standard that specified formats for media streaming. While the industry have started deploying interoperable streaming solution, MPEG continues to explore improvements and extensions to the core specifications. The purpose of this document is to provide a summary of current MPEG-DASH related exploration projects in MPEG committee. 

MPEG welcomes experts’ participation in these explorations.
Server And Network Assisted DASH (SAND)
[bookmark: _Toc268272021][bookmark: _Toc268274241]In this exploration, MPEG is soliciting contributions on methods and protocols between origin servers, caches, and clients which can improve DASH streaming. The main goals are 
1. Define an overall architecture and identify the characteristics of messages, methods and interfaces
2. Their impact on  the DASH streaming improvement
3. Whether MPEG should do any normative work or can rely on existing standards

Figure 1 shows various interfaces that are currently being considered. In the context of this exploration, we define three classes of network entities:
1. DASH clients
2. DASH-aware network elements (DANE)
3. Regular (non-DASH-aware) network elements
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[bookmark: _Ref392816401][bookmark: _Ref392816414]Figure 1 SAND Baseline Architecture 
In this context, a media origin that serves DASH content, receives metrics messages from the clients and sends messages to other DANEs is also considered a DANE element. Similarly, a third-party server that receives messages from the DASH clients and sends messages to the clients is a DANE element. Note that the third-party server is not necessarily on the media delivery path so it does not see the DASH segments. However, as it understands the DASH metrics and produces messages for the DASH clients to improve delivery, it is considered a DANE element. Furthermore, we would like to enable DANE-to-DANE messaging. 

Based on this architecture, the messages are grouped into three classes:
1. Parameter Enhancing Delivery (PED) messages which are exchanged between two DANEs.
2. Metrics which are sent by the clients and carry metrics or status information. 
3. Parameter Enhancing Reception (PER) messages which are  sent by the DANEs to the clients 

And accordingly, the following interfaces are defined:
Client-to-DANE (C2D) Interface: Carries metrics messages and status messages.
DANE-to-DANE (D2D) Interface: Carries PED messages.
DANE-to-Client (D2C) Interface: Carries PER messages. 
It is important to note that the PED messages may flow in one direction or in both directions between two DANEs. This will depend on the functionality of the DANEs. For example, PED messages can be sent by a third-party analytics server to a media origin, packager or an edge router to enhance the delivery. However, sending PED messages the other way around (to the third-party analytics server) would not make sense as such a server only digests incoming metrics/status messages and produces PED/PER messages. 


This exploration includes the following topics:
· Unidirectional/bidirectional, point-to-point/multipoint communication with and without session (management) between servers/CDNs and DASH clients
· Providing content-awareness and service-awareness towards the underlying protocol stack incl. server/network assistance
· Various impacts on the existing Internet infrastructure such as servers, proxies, caches and CDNs 
· QoS and QoE support for DASH-based services
· Scalability in general and specifically for logging interfaces
· Analytics and monitoring of DASH-based services


DASH over Full Duplex HTTP-based Protocols (FDH)
The primary focus of the 1st Edition of MPEG-DASH was on media delivery over the HTTP protocol.  Using HTTP for streaming media delivery has many advantages, including well-defined mechanisms for caching and the availability of a widely deployed existing infrastructure. 

There are also many disadvantages to using HTTP for streaming as compared to more traditional streaming protocols.  The “pull” based nature of HTTP means that the client has exclusive control over the session including control of the network access patterns.  It also introduces latency, as content cannot be delivered to the client until the client makes a request for the object.  A media server often knows more about network conditions and content availability than the client, but in such a system this knowledge often cannot be acted on until it is too late for the client to take appropriate action.

In this project, MPEG is soliciting contributions related to DASH in regard to how DASH delivery formats and content model can be applied to full duplex HTTP-based transport protocols. The intention is not to define a new streaming transport, but to explore how DASH might be bound to existing protocols that support a full duplex-based channel.  This project is currently limited to the WebSocket and HTTP2 protocols, as work on these protocols is well advanced, specifications for them are widely available, and they are designed to be compatible with existing HTTP deployments. 

The objectives of this exploration are:
Define a model for how DASH will operate using full duplex HTTP based protocols
Define specific bindings for WebSocket and HTTP20
Identify any potential additions or optimizations to DASH that may be motivated by the new delivery model or the protocol-specific bindings
Document a reference client that uses HTTP/1.1 in order to understand how the actions and methods when using HTTP/1.1 are mapped to new protocols 

3

image1.png
—> Media

DANE (Third-Party Server) —> PER Messages
= Metrics and Status Messages

= PED Messages

- n ¥

>

DANE (Media Origin) DANE Regular DASH Client
Network Element

DANE: DASH-aware network element
PER: Parameters for enhancing reception
PED: Parameters for enhancing delivery




