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1. Introduction

The intention of the present document is to initiate a discussion around what the requirements are for a capability exchange mechanism that could be used in Release 5 of the PSS. This discussion document gives a conceptual description of the capability exchange architectures that could be considered for the PSS. We also list some high-level requirements for capability exchange in PSS. 

2. Terminology

Attribute

A piece of information about a sender, receiver or resource which is exchanged during capability exchange. 

Capability

An attribute of a sender or receiver which indicates an ability to generate or process a particular type of content.

Capability exchange

Describes any transfer of information between communicating systems that is used to indicate system capabilities and hence determine the form of data transferred. This term covers both one-way and two-way transfers of capability information.

Client-driven

The capability matching procedure takes place in the client.

Profile

A collection of data presented in some specific format that describes the capabilities of a sender or a receiver. It may exist separately from any specific capability exchange mechanism.

Profile server

A server located somewhere in the fixed network that holds a database of terminal profiles.

Server-driven

The capability matching procedure takes place in the server.

Variant

One of several representations of a data resource.

3. Motivation

Release 4 of PSS has no explicit capability exchange mechanism defined. Instead it is assumed that the user is aware of the codec support, display resolution etc of his/her device. In practice this could mean different URLs for the content for every terminal type. Our view is that some kind of capability exchange mechanism is needed for Release 5 of PSS.

The need for a capability exchange mechanism in PSS can be motivated by the fact that it should be easy for a user of PSS to start up a streaming session. It also enables content providers to have more control of how a streaming session is presented on different types of devices. An example: User A has a display resolution R1. User B has a display resolution R2. A content provider wants to make a video sequence available for both users. Without capability exchange the user has to know about exactly what display resolution his/her device has and request the correct video. In practice this means one URL for each screen size. Another alternative would be to perform scaling in the terminal, but this could become very complex for a device with limited computational resources. With capability exchange both users would access the same URL and the correct content would be transferred to the users terminals.

Another motivation for capability exchange is the possibility to deliver content tailored according to the users preferences. An example could be a user that would like to view a news clip. At this time the user would not like to have a video streamed. Instead he/she would like the video replaced by still images. Even though user preferences are not capabilities of the terminal as e.g. support for a certain codec, some kind of user preferences are closely related to the capabilities since it can be seen as if the user temporarily restricts the terminal’s capabilities.

4. Capabilities and user preferences

Any mobile terminal device has a number of rather fixed hardware as well as software resources. These resources ultimately define the limitations on what can be captured, displayed, rendered, replayed, etc. with this particular device. We term the collection of features enabled and restricted by these resources "terminal capabilities". We can group terminal capabilities in "static" and "state dependent" capabilities. An example of a static capability could be support for a particular codec or display size. Depending on how the terminal is designed a static capability could be made state dependent. For example, the display size of an Ericsson R380 phone is state dependent. When the lid with the keyboard is closed only a small part of the screen is visible. When opened the whole display becomes visible. Another example of a capability that could be considered to be state dependent is the initial bandwidth available for the streaming session.

A particular user has preferences and these may further limit the terminal capabilities, for instance, when the user prefer to receive a low-resolution video due to high transmission cost. User preferences are not necessarily just a limitation of terminal capabilities. It could be e.g. a preferred language.

5. High-level requirements

This clause provides an initial list of some high level requirements for a capability exchange mechanism for the PSS.

· Capability exchange in PSS should be a mechanism that enables the delivery of tailored content to the user based upon terminal capabilities (both static and state dependent), user preferences and network characteristics. The content considered is audio-visual content or synchronised multimedia presentations. 

· The capability exchange mechanism should cover both the case when a scene description is used and the case without a scene description. The definition of scene description in this context is the same as in TS 26.234. Preferably the same solution should be used for both use cases.

· The extra delay imposed by the capability exchange should be minimised.

· The capability exchange mechanism should not prevent compatibility between Release 4 and 5 of the PSS.

· The solution should be network efficient. The amount of data transferred due to capability exchange should be minimised.

· The set of capability attributes should be kept small yet incorporate all the relevant capabilities.

· The set of capability descriptors should be possible to extend without creating compatibility problems.

· The data format of the capability attributes should be able to combine with other information sources for personalization of content.

· The capability exchange mechanism should not impose a burden on the limited resources of the terminal.

6. Architectures for capability exchange in PSS

Exchange of capabilities between terminal and server can be performed in a number of different ways ranging from a very basic manual selection to a fully automatic process were the correct content is delivered without any user interaction. What is important to notice in the case of the PSS is that there is actually no need for both the terminal and the server to inform each other of their capabilities. For a two-way communication scenario as e.g. a telephone call, it is necessary for both parties to inform the other one about its capabilities. Since in the typical case for the PSS, media will only flow in the direction server to terminal, it is enough to have exchange of capabilities in only one direction. That is, either the terminal informs the server of its capabilities or the server informs the terminal about its capabilities. In this section these two different architectures for capability exchange are outlined; the server-driven and client-driven architectures. The main difference between them is where the actual decision, or capability matching take place.

6.1
Server-driven capability exchange

All information that is important for the appearance of a multimedia presentation on a terminal is collected into a profile. Typically a profile includes entities such as terminal capabilities, user preferences and network characteristics. The profile is assembled in the terminal (client) and communicated to the server before or during the start of the multimedia session. The server tailors the content according to the profile. Using other words, the server is responsible for maximising the presentation quality for any given set of terminal capabilities, network characteristics and user preferences. The response from the server to the terminal includes a description of the tailored content, which is used in the terminal for session setup. Notice that it would not be necessary to transmit the complete profile from the terminal to the server. Most of the information in the profile will rarely change. It would be possible to have most of the profile information stored in a database in the network and only have the terminal to provide a reference. Apart from the reference to the database the terminal could also provide updates to the default information in the database as well as additional information. This is illustrated in the examples below.
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Figure 1: Server-driven capability exchange without a profile server

In Figure 1 the terminal sends a request to the server with a profile attached. The server responds with a tailored session descriptor that the terminal uses to setup communication to involved media servers.


[image: image2.wmf]Server

Request + reference

to profile server +

additional information

Tailored session descriptor

Profile

server

Profile

Media

server

Terminal


Figure 2: Server-driven capability exchange with a profile server

The example in Figure 2 uses a dedicated profile server. The terminal sends a request to the server that includes a reference to a profile on the profile server. User preferences and hardware extensions can be included in the request. This is labelled additional information in Figure 2. When the server receive the request it fetches the referenced profile from the profile server and inserts or overrides user preferences and other extensions into the profile. At this time the complete profile is known for the server who can tailor a session descriptor and send it to the terminal. When a terminal is turned on a profile can be delivered from the terminal to the profile server for later use. This is illustrated with the dotted arrow in Figure 2. This profile could include most of the users preferences. This would eliminate most of the additional profile information sent to the server at the start of a streaming session. When a streaming session is started only the reference to the profile needs to be included in the request.

 6.2
Client-driven capability exchange

A request is sent from the terminal (client) to the server for a specific presentation. The server responds with information that describes all variants that the server offers to the terminal. The terminal matches its capability profile against all variants and chooses the most appropriate variant to use in the setup. 
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Figure 3: Client-driven capability exchange

Based on what the server has to offer and what capabilities these variants require the terminal can make a selection.

6.3
Other architectures

If we look at the problem from a high level, it can be seen that we could actually have a third architecture. This would involve apart from the terminal and server a third component, which performs the actual capability matching. Both the terminal and server would send their capabilities to this "matcher" and it would inform the terminal about the best match. In practice this would be a server-driven architecture where the matching functionality has been moved from the media server to the "matcher". It could therefore be considered as a special implementation case of a server-driven architecture.

It is also possible to have an infinite number of combinations of the server-driven and client-driven approach. One example could be an architecture that basically is server-based but when the server fails to find a perfect match it delivers a description of a the best matches it found and the final decision is taken by the terminal.

7. Conclusions

We have presented the architectures we think are possible for capability exchange in the PSS. To make progress in defining a capability exchange mechanism for the PSS the PSM group needs to agree on a set of requirements that a possible solution should try and fulfil. A starting point for these requirements was presented in clause 4. The group also needs to decide on the type of architecture to focus on. The detailed requirements may be different for different type of architectures. Considering the initial high-level requirements described in clause 5 of the present document, a server-driven based architecture seems to be the most appropriate to focus on. 
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