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1 Background
TR26.938 v1.4.0 contains several use cases in the context of operator controlled DASH, DASH Operation with Proxy Caches and Ad insertion in the operator network. 
In MPEG #104 (April. 2013) meeting, a DASH CE on Server and Network Assisted DASH Operation was established and hot discussion on this CE for solution is still going on in MPEG. The latest progress on SAND had also been informed to 3GPP SA4 via two Liaison letters from MPEG:
1) S4-131278 (MPEG N13726, August 2013, Vienna, Austria) 
2) S4-131354 (MPEG N14019, November 2013, Geneva, Switzerland)
Quality of experience, including quality of service (QoS), is still a major issue for over-the-top (OTT) video services. The main issue is without server and network’s assistance and management. 

The best effort approach currently taken by DASH is also purely at the application level, involving only client-driven, HTTP-related sessions, and therefore lacks participation and management from network operators and service providers. 

This contribution attempts to bring up some use cases and requirements, some of which were presented in TR26.938 v1.4.0, from the point of view of server and network assisted DASH, in order to facilitate discussions on how to perform gap analysis and distribute work items among 3GPP work groups.  
2 Use Cases and Requirements

2.1 DASH Context and General Thinking

FIG. 1 shows architecture of a client managed adaptive system to illustrate some client and server function modules involved in the streaming process. Here, the Monitoring Function module is responsible to collect client environment information and outputs some adaptation parameters, and the Adaptation Logic module residing in the client takes these parameters to make streaming selections and decisions.
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FIG. 1. An illustrative architecture of a client managed adaptive streaming system

While rather simple and straightforward, there are some issues with this pure CMAS approach. For example:

· since DASH may not mandate client behavior, there may be no guarantee in presenting a coherent user experience of a same piece of streaming content across devices with different DASH client implementations.  This may be undesirable, especially from content owner’s perspectives. 

· it may be hard to regulate adaptation logic of the client in a dynamic manner, for instance, according to how a service provider wants the content being streamed to different classes of subscribers.

· it may be difficult to manage streaming experience that depends on content itself. For instance, for some portion of content that has details the content provider really wants the user to see, high-quality segments have to be streamed. This may be hard for the client to maintain this kind of experience, without knowing content segments before requesting them.

· as dynamic adaptation is to be managed by the client, the content information at all the levels including potential periods, adaptation sets, representations and segments has to be prescribed in an MPD and communicated to the client prior to the time the client starts streaming. This issue becomes significant and even un-resolvable when coming to streaming 

· dynamic events: e.g., emergency alerts 

· dynamic content: e.g., live advertisement insertion

· irregularly updated content: e.g., a basketball game with irregular time-outs 

· a large, or even unlimited, number of potential representations among which adaptation can happen dynamically: e.g., view angels and regions of interest (ROI) of a live event stream

Because of these issues, Server and Network assisted DASH, leveraging the three-tier or multi-tier web architecture commonly seen in web applications equipped with server-side information processing capabilities. The idea is to let the client gather necessary adaptation information, same as the CMAS approach, but pass it to the server along with a media segment request, and let the server make the decision on what response it will produce based on the adaptation information received. Additionally, instructions on what adaptation information may be required or optional for the client to collect can be specified within the MPD. 
In this context, at a high level, there are at least three entities that can play roles for controlling, managing and assisting a DASH session: 

· DASH client

· DASH server 

· Network 

Also, at a high level, objects that can be controlled, managed and assisted include: 

· resources and behaviors of the DASH client

· resources and behaviors of DASH server 

· resources and behaviors of Network 

In the categorization above, one should be capable of classifying DASH session controlling/managing/assisting aspects from the point of view of who-controls/manages/assists-what. 

2.2 Use Case: Network-Assisted DASH (Radio Congestion, Use Case 3 of [1])

Jari and Jarison enter a congested radio area. The mobile operator wants to restrict the required bitrate, but ensure that a basic video quality is maintained for its regular users and some higher quality for premium users. For this purpose they assign certain bitrate quality levels to different users on their HTTP connections carrying DASH-content.

In order to support the network assistance for this use case, it is critical for the network to obtain and understand users’ service level subscription information. Therefore, the the following requirements are proposed:

1. DASH shall support communication of service subscription levels between DASH applications and the underlying network, and 

2. DASH shall support a standard cross-layer interface between DASH applications and underlying networks on generating GBR requests and responses.

2.3 Use Cases: Server-Controlled DASH (Use Case 6 [1]) 

In the use case 3, Jari and Jarison have their own favorite devices equipped with DASH clients from different vendors.  Since both of them are premium users, the mobile operator wants to not just maintain a same bitrate quality level to their HTTP connections but also ensure that they really get the higher video quality and consistent watching experiences when coming to start-up time, quality switching with changing network conditions, dynamic event notification and commercial insertion, despite the different vendor implemented clients may have their own adaptation strategies (e.g., aggressive or obedient).

In order to support server-managed DASH for this use case, it is critical to have a set of URL query parameters for communicating information that the server needs from the client as well as the client can provide to the server. Therefore, the following requirements are proposed:
1. DASH shall provide a URL query parameter insertion mechanism,  to ensure that it can provide flexible support for the server-managed DASH approach, and 

2. DASH shall define a set of DASH URL query parameters that can be used for the purpose of supporting server-managed DASH. A good starting point is to consider those URL substitution parameters for template-based segment URL construction in Section 8.4.4.4 [2].
3 Proposal
It is proposed to initiate a new work item on Server and Network assisted DASH in 3GPP.
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[2]3GPP TS 26.247: "Transparent end-to-end Packet-switched Streaming Service (PSS); Progressive Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH)".
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