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1 Consideration about dynamic and interactive multimedia scenes (DIMS)

Scene is understood as a presentation of multimedia content based on a service logic (animation, menu, links…). A scene may have multiple states (or subpages) and the service logic defines the transitions between the scene states. 
Dynamic update means that the content of the scene can be altered over time, changing what elements are present in the scene, or the way that they permit interactivity, for example.
2 Objective (as defined in the WID)

To produce a specification for multimedia scene management, including:

· scene format and scene definition

· container and delivery formats including both file and stream forms

· the compatibility with, integration of, and building upon existing media types and formats in 3GPP specifications, including but not limited to video, audio (including both sampled audio and synthetic audio), images and graphics (SVG Tiny),  storage format such as 3GPP file format and stream formats such as RTP.

· management of user interactivity

· incrementally updated scenes and animations

· integration with capabilities for secure/encrypted delivery.

· efficient use of the bandwidth of the radio network.
Technical requirements are classified in the following subsections:
a) General requirements

b)  “Presentation format for scene and dynamic updates” e.g. XHTML, SVG, Script, LASeR
c) “Container and delivery format” e.g. based on ISO base media file format 

d)  “Transport mechanisms” – e.g. RTP payload format, session description information, etc. 
e)  “Forward transmission protocols” and message formats – e.g. based on HTTP, RTP, FLUTE. 

f)  “Client feedback protocols” and message formats – e.g. based on HTTP. 
g) Application features such as “Client data management”, “Persistent storage”, “User preferences”, “Caching”, “Localization”.  If not include in a) SA4 would like to work with other 3GPP groups and SDOs (e.g. OMA) to define an appropriate service for this capability. 

h) Content creation guidelines (e.g. authoring, performance hints) if felt necessary. 

3 General Requirements

(1) DIMS SHALL make efficient use of radio network bandwidth

(2) DIMS SHALL support management of user interactivity

(3) DIMS SHOULD be backward compatible with existing 3GPP technologies
(4) DIMS SHALL be able to use existing storage and transport formats
(5) It SHOULD be possible to set limits for the resource required by DIMS such as: bandwidth, CPU, memory. 
(6) The design of the mediatype is agnostic to any particular codec, network, terminal, browser, middleware, OS. (OMA FUNC 24)
4 Requirements for DIMS presentation format for scene and dynamic updates:
4.1 General requirements for the presentation format
(1) DIMS SHALL support the integration of relevant 3GPP supported media into the scene (e.g.: audio, video, graphics, timed text)
(2) DIMS SHOULD be compatible with the rendering models of the SVG Tiny1.2 profile available in the 3GPP specification. 
Proposed note: the SVGT1.2 rendering model is not yet frozen. Some changes may occur.

(3) Text scrolling and slideshow SHALL be provided (OMA FUNC 29)

(4) The rich-media enabler navigation and interaction SHALL be  agnostic to the type of MMI provided (eg using any input device) (OMA FUNC 15)
(5) DIMS SHALL allow the client to identify scene content that is no longer useful in the service so it can be progressively deleted.
(6) Scene format SHALL support incoming data from multiple data sources 
(7) DIMS SHALL support efficient and streamable compression of the DIMS stream
(8) The RM enabler SHALL support methods to minimize the latency perceived by the end user. (OMA FUNC 1)

(9) The enabler SHALL allow an end to end optimizations to be applied (eg: compression, preparsing, data preconditionning)  (OMA FUNC 25)
(1) It SHOULD be possible to package the scene and/or updates with one or more associated internal media.

a. Packaging SHALL not significantly reduce the compression efficiency of the media. e.g. images, audio clips etc. 

(10) DIMS SHALL provide synchronous playback of scene content and associated static and dynamic media 
(11) It SHALL be possible to reference external media associated with the scene and/or updates

(12) DIMS interaction and navigation SHALL be  agnostic to the type of MMI provided (e.g. using any input device)
(13) The design of the sub-system SHALL NOT require any particular capability to scale fonts, for any particular screen size or font style
Proposed addition: DIMS SHOULD use the terminal-supplied font capability to the extent it’s available (e.g. OpenType support). 

(14) DIMS SHALL be extensible in an efficient manner (initially in the general requirements section)

a. DIMS SHOULD be able to integrate any future 3GPP type of media

b. DIMS SHALL allow extension to the underlying scene description vocabulary
(15) It SHALL be possible to present multiple Rich-media data sources within a single scene. (OMA FUNC 2)
(16) The rich-media enabler functionality SHOULD be scalable from constrained terminals to unconstrained terminals. (OMA FUNC 26) 
SA4 note: rewritten to fit our scope (sounds like profiling/levelling/capability signalling) 
Proposed rewording: The rich-media enabler SHOULD be implementable on constrained terminals, possibly with a smaller set of functionality, as well as on unconstrained terminals, in a seamless manner. It SHOULD be possible to design content to offer adequate performance on both constrained and unconstrained terminals, possibly through the use of alternates.
(17) The RM enabler SHALL be able to render, within one scene, data and updates received from different sources (eg: networks and delivery mechanisms, content provider). 

OMA Note: the service provider should be the same. (OMA FUNC 3)

(18) The RM Enabler SHOULD be able to reference and to access AV Stream (REM SEB 1)

4.2 Updates and interaction requirements

(1) The RM enabler SHALL be able to discard RM data when it has been identified as no longer useful in the service. (OMA FUNC 16)
(2) DIMS SHALL allow division of content into separate scenes and dynamic scene updates for efficient client-server interaction and streaming 
(3) DIMS SHALL allow incremental scene updates (initially in the general requirements section)

a. Dynamic updates SHALL be specified in an interoperable open format (i.e. a standard compliant DIMS receivers SHALL always be able to render standard scene updates)

(4) DIMS should allow DIMS streams to be cut into arbitrary ADUs (Application Data Units) sizes.(OMA FUNC 1.4)

(5) User local interaction/interactivity within the scene SHALL be supported
(6) DIMS SHALL support Micro DOM e.g. for user interaction and feedback. Should be done by OMA
(7) DIMS SHOULD support ‘application/ecmascript’ and ‘application/java-archive’ as scripting languages. Should be done by OMA
(8) It SHALL be possible for the rich-media enabler to Interact with the source of the rich-media content (OMA FUNC 13)
(9) The author SHOULD have the choice of specifying what should happen between the request and the arrival of the content or during buffering. Eg: continue to play the current scene, play a specific pre-buffered animation or transition, or do nothing. (OMA-USA 3.1)
4.3 Timing and synchronization requirements for the presentation format 
(1) Frame Accurate synchronization SHALL be provided between frame-based media and non-frame based scene content (initially in the general requirement section)

(2) Frame Accurate synchronization SHALL be provided between frame-based media and frame based scene content (e.g.: cartoon) (initially in the general requirement section)
(3) Availability of interactivity SHALL be possible on a frame accurate basis (time code or relative time).(OMA FUNC 14)
(4) The media type including scene animation shall allow tight synchronisation between media (OMA FUNC 6)
(5) The RM Enabler SHALL be able to specify multiple synchronisation masters. (E.g.: This is required to deal with situations dealing with multiple synchronized groups of streams, such as video-on-demand.) (OMA SEB-003)

SA4 note: TBD
Proposal: this requirement is very clear, has been discussed and provided with use cases in OMA. We propose to maintain this requirement.
(6) Rich-Media content SHALL be dynamically updatable in real time by the rich-media enabler (OMA FUNC 9)
(7) The format SHOULD be able to express the timing accuracy requested by the service provider (OMA FUNC 7)
(8) Progressive rendering of rich-media data SHALL be provided (OMA FUNC 8)
(9) The service provider SHALL be able to create links between Rich-media content at arbitrary times or places in the scene (OMA FUNC 12)
(10) The RM enabler SHALL be able to support re-synchronisation with an existing active stream.(OMA REL1.1)
(11) The RM enabler SHALL support arbitrary access points to tune in in the middle of content (OMA REL 1.2) 
SA4 note: merge with OMA REL 1.1 ?
Proposal: this is slightly different and OMA 1.1 is for continuous resync over the whole stream and resync means you already know about the stream and all its parameters, whereas 1.2 is about specific tune in points, and you know nothing about the stream or its encoding parameters yet, so you have to get the headers first. We propose to maintain this requirement.
4.4 Caching / Storage requirements for the presentation format 
(1) RM data and update SHALL be cachable locally i.e.: on the end user device (OMA FUNC 19) 

SA4 Note: checking versus SA4 scope and should be rewritten to fit the scope
Even though the actual caching specification may be out of scope of DIMS, this is a feature that needs to be interfaced inside the media type in order to be usable within services. As such, it is crucial to keep this requirement

Proposed rewording: DIMS MUST provide an interface to enable caching locally RM data on the end-user device and updating cached RM data. 
(2) The Rich Media Enabler SHALL be able to securely store permanently a small amount of information for personal information purposes and Rich Media session contexts (i.e., stateful session, icons, user preferences…) (OMA SEC1.1) 
Note SA4 TBD

Proposed rewording: DIMS MUST provide an interface to enable the secure and permanent storage of a small amount of information for personal information purposes and Rich Media session contexts (i.e., stateful session, icons, user preferences…) 

(3) The Rich Media Enabler SHOULD be able to securely store temporarily a large amount of persistent information for content cache and offline navigation. (OMA SEC 1.2) 

Note SA4: TBD

Proposed rewording: DIMS MUST provide an interface to enable the secure temporary storage of a large amount of persistent information for content cache and offline navigation. 
(4) The Rich-Media Service SHOULD be able to define content storing mechanisms and the storing priority according to the rich-media service logic. (OMA SEC 1.3)  

SA4 note: TBD

Proposed rewording: The DIMS MUST provide an interface to content storing mechanisms and the storing priority according to the rich-media service logic.
(5) The Rich-Media enabler SHOULD be able to manage preference data ( user and/or application) locally. (OMA FUNC 20) 
SA4 note: to be rewritten to fit our scope

DIMS SHOULD provide an interface to the management preference data ( user and/or application) locally. 
(6) The RM enabler SHALL NOT allow to share private data from one service to an other (e.g.:allocation of data to a dedicated service based on cookies-like functionality) (OMA FUNC 21) 
SA4 note: To be rewritten to fit our scope
Proposal: This requirement has been particularly discussed in OMA and should not be deleted. The private data storage for preferences is a MUST. Without security, it is not usable. We propose to maintain this requirement as is. 
4.5 Reliability requirements for the presentation format
(1) There shall be provision for versioning so that DIMS v2 players can play DIMS v1 content like v1 players (OMA IOP 1)

(2) There shall be provision for versioning so that DIMS v1 players can play v2 content to the extent possible (OMA IOP 2)

(3) The RM enabler SHALL support graceful handling of packet loss. (OMA REL 1)

(4) DIMS SHOULD be able to recover from packet losses (initially in the general requirements section)

(5) The DIMS bitstream SHALL allow identification of data only needed for error recovery if present (e.g. a DIMS receiver not needing error recovery can discard data needed only for error recovery).

(6) The RM Enabler SHOULD handle duplicated data provided for error recovery purposes. (OMA FUNC 1.3) SA4 PSM agrees to have a more general requirement to support error recovery mechanisms
Proposed: Maintain the OMA requirement and add a new one : The RM Enabler SHOULD provide support for an error recovery mechanism. 
5 Requirements for DIMS Container and delivery format
(1) DIMS SHALL support storage of scene representation in ISO base media file format 

(2) DIMS SHALL support the use of hint tracks to form transport packets to enable simple processing in the streaming server
(3) DIMS SHOULD support random access 
(4) It SHALL be possible for the service provider to aggregate RM data (OMA FUNC4)

(5) It SHOULD be possible for the service provider to aggregate RM updates   (OMA FUNC5)
(6) The RM enabler SHOULD be able to address bundles of stream (OMA NI 2) 
SA note: TBD
Note: This is an important requirement for Broadcast. We propose to maintain this requirement.

(7) Efficient transmission (low delay, low overhead) of RM data and updates SHALL be provided (OMA FUNC 10)

6 Requirements for transport mechanisms for DIMS
(1) DIMS SHALL support download and play, progressive download and streaming
(2) Rich-Media content SHALL be available in streaming, progressive download and download. (OMA FUNC 11)
(3) DIMS streams SHALL be able to be transported over point-to-point (e.g.: PSS, MMS) as well as multicast/broadcast type bearers (e.g.: MBMS)
(4) DIMS SHALL be usable over any kind of transport channel such as HTTP/RTP/ Flute/… 

(5) DIMS SHALL  be applicable to the streaming of pre-authored/pre-recorded and live content

(6) DIMS SHALL make it possible to author streams to support quick tune-in 
(7) DIMS SHALL provide timely delivery of static and dynamic media associated with Scene content.
(8) DIMS SHOULD have provision for adding new media streams during  a session
(9) Transport mechanism shall be low overhead in order to accommodate small messages such as dynamic updates and small scenes.

(10) Efficient transmission (low delay, low overhead) of RM data and updates SHALL be provided (OMA FUNC 10)

(11) The RM enabler SHOULD be able to be interface with any and/or  multiple bearers simultaneously (OMA NI 1)

(12) DIMS transport MUST provide signaling of pre-loaded content

(13) DIMS transport MUST provide signaling of streams to be stored in cache on the end-user device for a specified amount of time 
(14) DIMS transport mechanism MUST support the transport of scene updates dynamically generated as an answer to user request after the beginning of the scene delivery

7 Requirement for DIMS Forward transmission protocols and message formats
(1) DIMS SHALL provide RTP payload formats for scenes and scene updates 
8 Requirement for Client feedback protocols and message formats
(1) DIMS shall support feedback for user distant interaction/interactivity, allowing the responses to be transmitted  between client and server 

9 Requirement for Application features such as “Client data management”, “Persistent storage”, “User preferences”, “Caching”, “Localization”.  If not include in a) SA4 would like to work with other 3GPP groups and SDOs (e.g. OMA) to define an appropriate service for this capability. 
(1) The content creator or the service provider SHALL be able to define the lifetime of rich-media data. (OMA FUNC 17) 
Note from SA4: Need clarification (Is it related to the presentation time, and to the cache control?)
Proposed rewrite: The content creator or the service provider SHALL be able to define the lifetime of rich-media data, i.e. the presentation time at which data is inserted into the scene and the presentation time at which data is removed from the scene and all its resources reclaimed.
(2) The storage of RM data and the control of the privacy to be applied to the stored information SHALL be possible on the client and/or on the server side (OMA FUNC 18) 
Note from SA4: the scope of our work concerns only the functionality to be applied to the media type to fulfill this requirement and not to the management which may be at the application level)
(3) It SHALL be possible to invoke an external application (eg MMS SMS clients) from within the service and it may be possible to integrate those applications visually within the service interface. (OMA FUNC 27) 
SA4 note: SA4 work will concentrate on the media type functionality to achieve this requirement. (eg, allowing to follow hyperlink, URIs). The security implications are therefore the responsibility of the organization defining that URL form and are out of the scope of SA4 and DIMS.
(4) The RM enabler capabilities SHALL be expressible within UAPROF (OMA SYS 2)
(5) The RM enabler and the rich-media service SHOULD benefit from underlying support of dynamic UAPROF service.(OMA SYS 2.2)
(6) End-User privacy SHALL be respected (OMA FUNC 22) 

SA4 note: to be rewritten to fit our scope
Proposal: This requirement relates to the private data storage for preferences. Without security, it is not usable. We propose to maintain this requirement as is. 

(7) The RM enabler SHALL be able to store permanently private data in a memory area reserved by the RM enabler. (OMA SEC1) 
SA4 note (merge with OMA FUNC 21 section 4.4 req (6))
Proposal: We should not merge with the requirement above, since it specifies a different thing: the separate memory area reserved by the RME. This requirement has been particularly discussed in OMA and should not be deleted.

10 Content creation guidelines (e.g. authoring, performance hints) if felt necessary
(1) DIMS SHALL be compliant with the SVG Tiny content creation guidelines defined by 3GPP SA4 along with the SVGT1.2 specification in release 6 (note: this content creation guideline is still in progress)

11 Selection criteria requirements

(1) The RM Enabler SHOULD use a very small footprint and require very limited performance when using the smaller sets of features. (OMA USA 2) . 

SA4 note:This requirement should be part of the selection criteria.
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