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NEXT CHANGE
4.1
Applications

The streaming platform supports a multitude of different applications including streaming of news at very low bitrates using still images and speech, music listening at various bitrates and qualities, video clips and watching live sports events. In addition to streaming, the platform supports also progressive downloading of media for selective media types. Media used by the applications can also be protected with a standardised digital rights management (DRM) technology.
In the following use case descriptions, a per release structure is used to highlight new features and improvements added in each release. Unless stated otherwise, features of a particular release are present in subsequent releases and are also backwards compatible to previous releases. 
NEXT CHANGE
4.2.4
PSS with fast content switching (Release 7)
The Rel-7 of PSS improves user experience introducing procedures to allow faster start up and switching of content for both on-demand and live applications by reducing the client/server interactions to a minimum. Various general RTSP extensions are required for support of fast content start-up and switching. PSS clients are enabled to reuse the existing RTSP control session and RTP resources while switching to new content. 
Release 7 also sees the introduction of DIMS [12]. Dynamic and Interactive Multimedia Scenes (DIMS) is a dynamic, interactive, scene-based media system which enables display and interactive control of multimedia data such as audio, video, graphics, images and text. It ranges from a movie enriched with vector graphic overlays and interactivity (possibly enhanced with closed captions), to complex multi-step services with fluid interaction/interactivity and different media types at each step. 
4.2.5
IMS based PSS, PSS time-shifting and EPC (Release 8)
The 3GPP IP Multimedia Subsystem (IMS) enables the deployment of IP multimedia applications. PSS and MBMS User Services are IP multimedia services but they were specified before IMS. IMS brings enablers and features to operators and subscribers that can enhance the experience of PSS and MBMS User Services.

IMS based PSS architecture and protocols are specified in [11]. It describes the use of the IMS to initiate and control PSS and enables deployment of PSS as IMS services. This specification allows convergence with IMS based IPTV systems as specified by Open IPTF Forum and ETSI TISPAN.
Time shifting functionality is designed to enhance the access to live streaming sessions. For this reason, the PSS server maintains a time-shift buffer for each live feed. The server side timeshift buffer allows the PSS client to pause live sessions and even navigate (rewind, fast forward) in the offered time-shift buffer range. A timeshift supporting PSS client, which is connected to a timeshift supporting PSS server is able to perform some or all of the following operations on timeshifted streaming sessions:

· Pause and resume the playout at a later point in time

· Start playout from (or seek to) a position in the stream that corresponds to a past time instant in the live streaming session

· Perform operations such as Fast and Slow Forward or Rewind (i.e. Trick Mode).
From Rel-8 onward, when EPC/LTE is used then Secondary PDP Context Activation/Deactivation procedure is replaced by Dedicated Bearer establishment/Deactivation procedure [14].
4.2.6 Adaptive HTTP Streaming, Timed graphics (Release 9)

3GPP Adaptive HTTP-Streaming provides a streaming service. It enables delivering content from standard HTTP servers to an HTTP-Streaming client and enables caching content by standard HTTP caches. Figure 1d shows the architecture for Adaptive HTTP streaming. 

The HTTP-Streaming Client has access to a Media Presentation Description (MPD). An MPD provides sufficient information for the HTTP-Streaming Client to provide a streaming service to the user by sequentially downloading media data from an HTTP server and rendering the included media appropriately.
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Figure 1d System Architecture for Adaptive HTTP Streaming
To initiate the streaming service to the user, the HTTP Streaming Client establishes a Media Presentation by downloading the relevant metadata and subsequently the media data. 
The media presentation, protocols , the use of 3GP file format as media container format, the codecs, guidelines on the client behaviour and security related aspects are specified in [1]. The HTTP streaming file format extensions are define in [7].
Timed graphics is a media type that enables advanced subtitle like services in parallel to video. It enables high quality text and graphics at a low cost. Timed Graphics is specified in [13]. 
In low bit-rate video, the areas which are often perceived as the worst are subtitles and graphics or tables (encoded as part of the video). Encoding subtitles as timed text instead of as part of the video can increase the perceived quality of the video substantially. Timed Text [4] solves the problem of subtitles and when used gives a perceptual quality much higher that encoding the text as part of the video stream. DIMS [5] allows the placement of vector graphics on top of video - but from an application perspective and requires DIMS to control the media. Timed Graphics works together with these abovementioned specifications, or independently, to enable better "video" quality.
5
General service architecture

Figure 2 shows the most important service specific entities involved in a 3G packet -switched streaming service. A streaming service requires at least a content server and a streaming client. A streaming or download server is located behind the Gi interface. Additional components like portals, profile servers, caching servers and proxies located behind the Gi interface might be involved as well to provide additional services or to improve the overall service quality.
Portals are servers allowing convenient access to streamed media content. For instance, a portal might offer content browse and search facilities. In the simplest case, it is simply a (X)HTML/WAP-page with a list of links to streaming or downloadable content. The content itself is usually stored on content servers, which can be located elsewhere in the network.

User and device profile servers are used to store user preferences and device capabilities. This information can be used to control the presentation of streamed media content to a mobile user. A high-level illustration of the capability exchange framework can be seen in figure 3.

NOTE: specific user preference attributes have not yet been defined for PSS. The extensible device capability attributes allow specifying such attributes in the future releases.
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Figure 2: Network elements involved in a 3G packet switched streaming service for GPRS core
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Figure 2b: Network elements involved in a 2G/3G and LTE packet switched streaming service for EPC core (see [14])
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Figure 3. Logical system architecture of the capability negotiation mechanism applied in PSS.

NEXT CHANGE
6.3
Adaptation of continuous media (Release 6)
PSS Release 6 includes a number of protocols and functionalities that can be utilized to allow the PSS session to adapt transmission and content rates to the available network resources. The goal of this is of course to achieve highest possible quality of experience for the end-user with the available resources, while maintaining interrupt-free playback of the media. This requires that the available network resources are estimated and that transmission rates are adapted to the available network link rates. This can prevent overflowing network buffers and thereby avoid packet losses. The real-time properties of the transmitted media must be considered so that media does not arrive too late to be useful. This will require that media content rate is adapted to the transmission rate.

To avoid buffer overflows, resulting in that the client must discard useful data, while still allowing the server to deliver as much data as possible into the client buffer, a functionality for client buffer feedback is defined within clauses 5.3.2, 5.3.3 and 6.2 of [1]. This allows the server to closely monitor the buffering situation on the client side and to do what it is capable in order to avoid client buffer underflow. 

The client specifies how much buffer space the server can utilise and the desired target level of protection with aid of new RTSP signalling defined in clause 5.3.2.2 . When the desired level of protection is achieved, the server may utilise any resources beyond what is needed to maintain that protection level to increase the quality of the media. The server can also utilise the buffer feedback information to decide if the media quality needs to be lowered in order to avoid a buffer underflow and the resulting play-back interruption.
PSS Release-9 Adaptive HTTP Streaming includes bit-rate adaptation driven by the client and based on available alternative Representations of media content.
7
File format

The file format is an important element of the content manipulation chain. Conceptually, there is a difference between the coding format and the file format. The coding format is related to the action of a specific coding algorithm that codes the content information into a codestream. The file format is instead a way of organising the prestored codestream in such way that it can be accessed for local decoding and playback, or transferred as a file on different media, or streamed over different transport. Some file formats are optimised for one or more of these functions, others aim instead at achieving a higher flexibility.

When a single media type is involved, the coding and the file format are often considered, and referred to, as a single entity. When multimedia information is involved, instead, it is appropriate to maintain, at least conceptually, the distinction between these two instances.  The file format can play an important role in facilitating the organisation and the access to the coded information, independently of the specific coding formats.

The basic profile, as defined in clause 5.4.3 of the 3GPP File Format specification [7], specifies how the 3GPP MMS [3] shall utilise a file format. The format establishes a standardised content transport for audio-visual content between MMS elements. It also allows the delivery of the content to the recipient both as a file download or through streaming. A priori knowledge of the delivery mechanism is not needed when the message is created. See also clause 8.2.

In addition to basic profile, [7] defines several file profiles:
· The general profile is a superset of all other profiles. It provides a generic umbrella, which covers all 3GP files. 
· The streaming-server profile is used in PSS and defines the conformance level of a server-side 3GP file, which contains specific information related to PSS streaming as well as streaming-server extensions as defined in clause 7 of [7]. 
· The progressive-download profile defines the conformance level of a progressively downloadable 3GP file within the PSS context.
· The extended-presentation profile enables a 3GP file to carry any kind of multimedia presentation composed of tracks, media files and a scene description.
· The media stream recording profile is used to label 3GP files that contain recordings of multimedia streams e.g.  from a PSS session.
· The file-delivery server profile guarantees interoperability between content creation tools and file delivery servers.
· The adaptive-streaming profile is used to label 3GP files that are primarily suitable for adaptive file-based streaming.
· Media Segment Profile is used to label segments for adaptive file-based streaming.
[7] also defines the file format-level registration mechanism of the non-ISO based codecs in clause 6. 

As part of the DRM commitment, clause 10 of [7] defines how encrypted content is to be stored in a 3GP file.
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