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1. Introduction

The intention of the present document is to continue the discussion around architecture for capability exchange in release 5 of PSS. At the last PSM ad hoc 9-10 April in Langen, two contributions discussed capability exchange [1]

 REF _Ref515805296 \r \h 
[2]. This document continues the discussion around architectures for capability exchange and related details, more specifically how to introduce support for user preferences. Two architectures of server-driven capability exchange are presented and discussed in order to elucidate some of the problems that arise. Support for hardware/software extensions is not explicitly mentioned in this contribution because these are handled by the same mechanism as user preferences. As a result of the capability exchange the server delivers a session description to the terminal. This session description can be either a SMIL file or a SDP description and both cases are handled by our two proposals.

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 message 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.

Profile or Capability descriptor

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 or Terminal capability database

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

Server

A system component that responds to terminal’s requests. The response may contain data resources.

Server-driven

The capability matching procedure takes place in the server.

Terminal or Cient

A system component which prepares and transmits a message, or receives a message and displays or otherwise processes its contents. A client might use external equipment such as displays, decoders etc if available. 

3. Alternative 1

At the last meeting there was a proposal called “Local alternative including server-to-server descriptor interchange” [1]. In that proposal a URL to a terminal capability database was included in an extra header in the client’s request for a session description. Our proposal uses a similar approach slightly modified to handle user preferences.
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Figure 1:
This illustrates the data structure of the depository for user preferences.
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Figure 2:
This is an URL-based architecture with support for user preferences.

The steps taken in this alternative are 

1. The client (terminal) sends user preferences to a depository. (A in the figure 2)

2. The client obtains a reference to a session description server.

3. The client initiates the session with a request to the session description server extended with a URL. The URL identifies the location of the depository for user preferences. The protocol between client and session description server can be either HTTP or RTSP. (B)

4. The session description server extracts the URL from the request and fetches the user preferences from the depository (C). Figure 1 shows the data structure used for user preferences in the depository. At this point the session description server is aware of user preferences and uses the URL from the depository to fetch terminal capabilities from the database (D). For communication between the session description server and a database HTTP is a suitable protocol.

5. The session description server returns a tailored session description to the terminal (SDP, SMIL). (E)

6. The terminal uses the session description to setup and start the multimedia session. The media server may be the same server as the session description server. (F)

In figure 2 the terminal capability database is provided by the manufacturer but it can be provided by third party as well. Attributes in the user preferences database override coinciding attributes in the terminal capability database. User preferences must be stored in the depository before the client initiates a request for a session description. If user preferences are not used or if the depository is not available the client adds the URL to the terminal capability database instead. The protocol between client and the depository can be HTTP. This proposal relies on the idea of adding an extra header with a URL onto the client’s initial request. Thus the specification needs to define URL encoding and exact usage of the extra header. A solution that works for both HTTP and RTSP would be preferable. Furthermore, the data format for describing capabilities needs to be defined in terms of description format and vocabulary. 

Pros

· The initial client request is simple.

· User preferences are handled.

· No extra signalling between client and server needed during setup. 

· The terminal capability profiles are provided by manufacturers and consequently always updated.

· Bandwidth effective. It is possible to limit the traffic between the session description server and the manufacturers’ databases by caching profile data since these profiles rarely change.

Cons

· Transporting URLs in existing protocols (HTTP and RTSP) requires a new header.

· The capability exchange mechanism requires profile servers to work.

· Temporary changes in the user preferences must always be communicated to the depository since there is no option to included “overrides” in the request.

4. Alternative 2

The significant difference between alternative 2 and the previous one is the ability to attach additional information directly on the client request. 
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Figure 3:
This is an architecture that allows inclusion of user preferences in the initial client request. 

The steps taken in this alternative are

1. The client sends its user preferences to the depository. (A in the figure 3)

2. The client obtains a reference to a session description server.

3. The client initiates the session with a request to the session description server extended with a reference (URL) to the depository plus additional profile data. Such data can for instance be temporarily changed user preferences. The protocol between client and session description server can be either HTTP or RTSP.
 (B)

4. The session description server extracts the URL from the request and fetches the user preferences from the depository (C). Figure 1 shows the data structure used for user preferences in the depository. At this point the session description server is aware of user preferences and uses the URL from the depository to fetch terminal capabilities from the database (D). The last step is to merge together the terminal capability profile with the user preferences and with the additional profile data. For communication between the session description server and the terminal capability database HTTP is a suitable protocol.

5. The session description server returns a tailored session description to the terminal (SDP, SMIL). (E)

6. The terminal uses the session description to setup and start the session. The media server may be the same server as the session description server. (F)

The terminal capability database in figure 3 is provided by the manufacturer but it can be provided by third party as well. The existence of a depository for user preferences eliminates most of the need to send additional information attached to the client request. If no depository is available the client includes the reference directly to the terminal capability database and attaches the user preferences. Attributes in the user preferences override coinciding attributes in the terminal capability profile. This proposal relies on the idea of adding an extra header with a URL and additional profile data to the client’s initial request. The specification needs to refer to usage and format of this header. A solution that works for both HTTP and RTSP would be preferable. Furthermore, the data format for describing capabilities needs to be defined in terms of description format and vocabulary.

Pros

· User preferences are handled.

· Support for temporary user preferences.

· No extra signalling between client and server needed during setup.

· The terminal capability profiles are provided by manufacturers and consequently always updated.

· Bandwidth effective.

· The capability exchange mechanism works without any profile servers if the whole profile is sent as additional information. 

Cons

· Lack of standardised methods to transport additional information in headers in existing protocols.

5. Description format

Both architectures described above use a profile of capabilities that is exchanged between terminal and server. To be able to do so a common profile format is needed. Today a number of description languages/frameworks for terminal capabilities exist; CC/PP – RDF, XML schemas etc. CC/PP is a general-purpose profile format developed by W3C that can describe capabilities of a terminal, hardware/software extensions and preferences of its user [3]. Application-specific properties can be represented within the CC/PP framework by a reference to a specific vocabulary. An example of a vocabulary for WAP terminals can be found in the UAProf specification [4]. The architectures we have presented require support for some specific functionality from the capability exchange framework.

· It should be possible to reference other profiles from within a profile.

· It must be possible to merge profiles into one profile and when merging profiles attributes such as user preferences must override attributes in other profiles. 

·  Support for future extensions is important.

We believe CC/PP fulfils these needs and thus provides a good prerequisite for a capability exchange mechanism. There exist a number of specifications that have already adopted the CC/PP framework. These are UAProf, MMS and the MExE. 

Beside a well-defined description format we need a transport protocol for the profiles. If we treat the profile as an ordinary file, HTTP can be used for file transfers. The problems arise when we would like to have a solution that avoids extra signalling between client and server. Request messages in existing protocols can be used as carriers for our profiles. W3C’s first proposal was called "CC/PP exchange protocol based on HTTP Extension Framework” and published as a W3C note. It is based on the HTTP extension framework that is an experimental RFC. The lack of standardised transport protocol for CC/PP is a problem, but can be solved by defining new extension headers intended for the profile and/or a profile URL.

6. Conclusion

We have described in more detail two alternative server-driven architectures for capability exchange in PSS that were first introduced at the PSM ad hoc in Langen 9-10 April. We have listed pros and cons for each alternative. Terminal capabilities, hardware/software extensions and user preferences are handled by both architectures. We conclude that we need to standardise a data description format, a vocabulary and also a method to transport either a URL, URL+additional profile information or a profile. The CC/PP framework seems to be a good candidate as data description format for both of the presented architectures. We recommend that the working assumption for capability exchange and content negotiation for PSS Release 5 should be the two architectures presented. Further studies and discussion will show if both alternatives should be supported or just one of them.
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