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1. Introduction

This document addresses the specification of device capability descriptors for packet-switched streaming over 3G networks as well as the specification of exchange mechanisms for these descriptors. 

To facilitate server-side content negotiation for streaming, the server needs to have access to the description of the specific capabilities of the mobile terminal. These descriptors are used to setup a streaming session. Concretely, it is envisaged that servers use information about the capabilities of the mobile terminal to decide which stream(s) to provision to the connecting terminal. For instance, during content negotiation, the server could compare the requirements on the mobile terminal of multiple available variants of a stream with the actual capabilities of the connecting terminal to determine the best suited stream(s) for that particular terminal.

We consider the following scenarios in which packed switched streaming is used: 

· Stand-alone streaming, i.e. the scenarios where streaming content is used separately from other applications such as messaging or browsing applications. 

· streaming combined with MMS, i.e. the scenario where the receiver viewing a multimedia message involves consumption of one or several multimedia streams (typically the multimedia message would contain a reference to streamed content), and 

· streaming combined with browsing, i.e. the scenario where an end-user browsing Web/WAP pages involves consumption of multimedia streams (typically a XHTML document would contain a reference to streams content).

The 3GPP S4 definition of device capability descriptors and their interchange should limited to streaming. The purpose of specifying device capability descriptors and their interchange  should be to facilitate server-side content negotiation for audio-visual streams only. Device descriptors and their interchange for the purpose of provisioning other, static content such as XHML and SMIL documents, images, and graphics should not be covered. However, the mechanisms can be compatible and extendable to also support this kind of content.

This contribution includes an outline of such specification.
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3. Outline of Specification

3.1 Overview

The cornerstones of this proposal are:

The MT (mobile terminal) sends a list of URLs to the streaming server. The streaming server is that system entity that serves descriptions of streaming sessions (using SDP). The streaming server also streams multimedia content to the MT. The URLs are transmitted from the MT to the streaming server as part of RTSP protocol data units. Each URL points to a location from which to retrieve a set of descriptors on the capabilities of that MT.

The streaming server resolves each URL and retrieves the actual device descriptors from the so-called descriptor server. The streaming server uses the device descriptors for instance to decide what multimedia streams to provision to the MT. How it uses the descriptors is not specified. 
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Figure 1 Outline of proposal.

3.2 Signaling device profiles from the MT to the Streaming Server

The MT (mobile terminal) transmits a list of URLs to the streaming server. These URLs point to locations from where the streaming server can retrieve descriptors on its capabilities. This list of URLs is encapsulated in RTSP messages using additional headers. We abbreviate this list of URLs with URLdesc in this proposal.

It is up to the MT to decide in which RTSP messages to send URLdesc. The MT should send URLdesc with each RTSP DESCRIBE and RTSP SETUP request. The streaming server does not cache any URLdesc. Sending URLdesc with RTSP DESCRIBE requests is useful so that the streaming server can make a better decision which session descriptions to provision to the client. Sending URLdesc when requesting to setup a streaming session (using RTSP SETUP request) can be helpful to make sure the server will establish a suitable streaming session.

It should be noted that it is up the implementation of the MT how to make use of these URLs:  For instance, a terminal could just send one URL that points to a complete description of its capabilities. Another terminal might provide one URL that points to description of the terminal hardware, another URL that points to description of a particular software version of the streaming application, and a third URL that points to the description of a hardware or software plugin that is currently added to the standard configuration of that terminal. From this example it becomes clear that sending URLs from the MT to the server is good enough not only for static profiles but can also handle re-configurations of the MT such as software version changes, software plugins, hardware upgrades, etc.

It is up to the streaming server to retrieve descriptors from the descriptor servers that are referred to by the URLs in URLdesc.

We like to emphasis that encapsulating URLdesc in RTSP messages is sufficient when descriptors are only used in the context of streaming. Encapsulation into other protocols, such as HTTP or WSP, is needed and can easily be done to facilitate selection of static content such as WML decks, XHML pages, and static media content.

3.3 Descriptors and their interchange between streaming server and descriptor server

3.3.1 Device Capability Descriptors

A comprehensive set of semantically rich device capability descriptors needs to be defined that appear useful to facilitate server-side content negotiation for streaming applications:

Requirements for the definition of a descriptor:

· Define precisely what is measured.

· Define unit of measurement (e.g. pixels, bit per second etc.).

· Agree meaningful descriptive name.

· Define expected type of descriptor value, and optionally further restrictions on allowed values.

Initial, proposed list of 3GPP PSS descriptors:

· Physical resolution of the display – pair of pixels.

· Display color depth in bits per pixel.

· Color capable display – supported values “COLOR” and “BW”.

· Supported bearers – 3GPP needs to define a list of names for bearers that could be used for streaming applications over 3G networks.

· Audio Channels – supported values “STEREO” and “MONO”.

· Pre-decoder buffer size in bytes.

· Accepted content formats – list of MIME types.

Concerning the last parameters, we would also support 3GPP define an extensible list of names for content formats and profiles of content formats. 

Scope of defining descriptors:

3GPP should concentrate on defining a core set of device capability descriptors that are useful for supporting content negotiation for audio-visual streams. Other device capability descriptors, such as descriptors to support retrieval of static content data, should not be specified. 

Descriptors for user preferences should not be specified either. Depending on the concrete application the relevant user preferences will be different ones. When needed, interchange of user preferences should use other, application-specific mechanisms (Forms, Cookies, etc.).

3.3.2 Format of interchange

A format needs to be defined that is used for interchanging a list of device capability descriptors.  Requirements:

· Format can accommodate device capability descriptors. (see previous section).

· Format is human readable and easily editable.

· Format is efficient to parse by machines.

· Parser implementations should be reasonably simple.

· When parsing the format, it should be possible to skip unknown descriptors and continue processing other descriptors normally.

· See also extensibility requirement below.

We propose use of RDF (W3C Resource Description Framework [4]) similar to WAP UAProf [2], but without any binary encoding. 

3.3.3 Extensibility 

The interchange format should be extensible, i.e. it must be possible to add more descriptors beyond current 3GPP specifications:

· There must be a simple, well-defined mechanism how to add new capability descriptors in later releases of the specifications and other specifications. 

· The mechanism should also allow other groups to define their own descriptors for the special needs of their applications without the need to involve 3GPP S4.

· Furthermore, the mechanism should allow device manufacturers to define and use their own descriptors for streaming and other applications without being required to involve 3GPP or other standards body.

· The ownership of a descriptor should be identifiable from the interchanged format. Ownership refers to the release version of 3GPP that defines the descriptor, some other group that has defined this descriptor, or the manufacturer that uses the descriptor. Ownership should be identifiable by both human readers as well as processing entities.

We propose of XML name spaces [5]. Descriptors define by 3GPP S4 should use their own name space. Descriptors defined in future extensions, other specifications, and manufacturers all need to use their own namespace. Standard XML mechanisms how to uniquely identify namespaces apply. 

3.3.4 Transfer protocol and provisions for caching

HTTP should be used to transfer descriptors between servers. Caching follows the standard HTTP provisions. This means the streaming server retrieves descriptor files from the descriptor server using HTTP.

3.4 Usage of Device Descriptors by the Streaming Server

How device descriptors are used by the streaming server for instance to facilitate content selection should not be specified,  This issue should be left to application and server developers.

4. Comparison of proposed solution with other solutions

When comparing the proposed solution with a solution based on interchange of descriptors between MT and the streaming server (e.g. one based on CC/PP [3] or WAP UAProf [2], Alternative 3 in [1]) our proposal has several significant advantages:

1. Largely simplified server: The server does not need to cache and to update any descriptors for each session. This is required by UAProf and CC/PP.

2. Largely simplified mobile terminal: The client does not need to keep track on descriptors and their values that have already been communicated to the server.

3. Increased bandwidth efficiency: Sending URLs takes less bandwidth than sending actual descriptors, especially when using verbose formats such as RTF.

4. Easier maintenance of device descriptors because profiles are not stored in millions of phones but only once on the server.

5. Easy extensibility using XML namespaces. Adding descriptors to UAProf needs approval by WAP Forum because use of WBXML requires that all descriptors are part of the same default XML namespace.

6. The proposal is based on readily available, completed specifications. CC/PP in contrary is work in progress. Even when finished it will leave many relevant areas unspecified.

7. We do not think that support for dynamic descriptors is absolutely needed.
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