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1. Introduction

This paper tries to give a starting point for specification of an easily extensible capability exchange procedure to be used in the context of media streaming. To facilitate content negotiation on the server, the server needs to have access to the description of the specific capabilities of the mobile terminal that requests to setup a streaming session. Concretely, it is envisaged that servers use information about the capabilities of the mobile terminal to decide which streaming sessions to offer to the connecting terminal (using SDP session description). 

In this discussion paper, we outline requirements for three conceptional alternatives how to provide the server access to device capability descriptors. These alternatives can be used in combination:

1. Local alternative on the server without descriptor interchange,

2. Local alternative on the server including server-to-server descriptor interchange

3. Device capability interchange from a mobile terminal to the server.

We recommend that the specification work will be organized as follows:

1. Reach agreement on which conceptional alternative(s) it wants to concentrate in its specification.

2. Reach agreement for the requirements for the chosen alternative(s).

3. Accept, discuss, and agree proposed solutions based on agreed requirements.

2. Glossary

Device Capability Descriptor Server (DDS): The conceptional system component that serves descriptions of device capabilities in a to-be-defined format. 

Mobile Terminal (MT): 3GPP Mobile Terminal.

Media Server: The conceptional system component that serves media streams to mobile terminals.

Session Description Server (SDS): The conceptional system component that serves descriptions of streaming session to mobile terminals using SDP.

URLDesc: URL that points to the location where descriptors can be found that describe the device capabilities of a specific MT. See second alternative for details.
User Agent field (UA field): Header field in HTTP, WSP, and RTSP request messages that identifies the client, e.g. Nokia7110/WAP1.1/4.80

3. Local alternative without Descriptor Interchange

3.1 Outline

This alternative is local to the SDS. The SDS maintains a database of static device capability descriptors. The database should include descriptors for all targeted, 3G mobile terminals. 

The UA field of WSP, HTTP, and/or RTSP messages identifies the requesting client (hardware and software platform including possible revisions). The UA header field can be used to retrieve descriptors for the connecting client from this database.

What descriptors are used is left unspecified. Also, how to update the database remains unspecified. Especially, a format and method for interchanging descriptors remains unspecified. 
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Figure 1 Outline of alternative 1

3.2 Requirements for specification

Already existing specifications are sufficient. There is no need for any specification on the subject. Therefore, also no requirements exist.

4. Local alternative including server-to-server descriptor interchange

4.1 Outline

In this alternative, the MT transmits a URL to the SDS. This URL is included inside the request for session descriptions. It points to the location from where descriptors can be found that describe the capabilities of that MT. It is the responsibility of the SDS to resolve this URL and to retrieve the device capability descriptors from the DDS. The DDS could be for instance a server of the terminal manufacturer. The URL that refers to the location of device capability descriptors is abbreviated as URLdesc.
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Figure 2 Alternative 2

The steps taken in this alternative are outlined below:

1. MT obtains reference to SDS. The process is out of the scope of this document how to obtain the URL.

2. MT issues request to SDS for session description. This request includes URLdesc, i.e. the location from where to retrieve device capability descriptors for that MT. 

3. SDS received request from MT, decodes URLdesc, and requests device capability descriptors from the referred to DDS.

4. DDS returns requested device capability descriptors to SDS.

5. SDS processes capability descriptors to facilitate content negotiation. 

6. SDS returns description of suitable streaming sessions (using SDP) to the MT. Session description can be separate or an integral part of a larger downloaded data packet. Description of each session contains a URL to the respective media server.

7. MT facilitates choice of streaming session (assuming more than one session was offered by the session description server). The choice can be automated by the terminal or can be interactive by the end-user.

8. MT initiates chosen streaming session by contacting the media server. 

Further steps are out of the scope of this document.
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Figure 3 Interaction between entities of second alternative.

The specification needs to define how a MT transmits URLdesc with the request for session description.

Furthermore, the specification needs to define a set of device capability descriptors, the format used for interchange between the DDS server and the SDS, and the protocol used for downloading. 

Requirements are listed in the following:

4.1.1 URLdesc

The MT should transmit a single URLdesc to the SDS. This URL should be included with the request for session description. 

The specification needs to define how to encode URLdesc.

4.1.2 Transmission of URLdesc from MT to SDS

It needs to be clearly defined how the encoded URLdesc is transmitted from the MT to the SDS using the relevant transport protocols. Several transport protocols will likely be relevant, RTSP, HTTP, and WSP. The exchange of messages is outlined below:

· RTSP in stand-alone streaming applications: 
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Figure 4 Stand-alone streaming using RTSP.

· Combination of streaming with browsing: HTTP when XHTML page includes link to streaming session:


[image: image5.wmf]Device Capability

Description Server:

Media

Server:

Session Description 

Server:

5. content negotiation

Mobile

Terminal:

1. XHTML page includes 

reference to SDS

7. choice of streaming 

session on mobile terminal

8. RTSP.Setup (URL)

2. HTTP.Get (URL)

URLdesc as parameter

6. HTTP.Get returns description 

of suitable session(s) (using SDP)

9. OK

3. Request device capability descriptors

4. return device capability descriptors


Figure 5 Using HTTP when combining streaming with browsing.

· Combination of streaming with MMS: WSP when session description is included in multi-body multimedia message: 
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Figure 6 Using WSP when combining streaming with messaging.

4.1.3 Device Capability Descriptors

A comprehensive set of semantically rich device capability descriptors should 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.

4.1.4 Format of interchange between servers

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.

4.1.5 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.

4.1.6 Transfer protocol and caching

It needs to be specified how to download the descriptors from one server to another one. Therefore the protocol used for downloading needs to be specified. Off-the-shelf proxy-caches need to be available for this protocol that can be used to cache device capability descriptions.

5. Device Capability Interchange from Mobile Terminals to Servers

5.1 Outline

In this alternative, the MT sends description of its capabilities to the SDS. These descriptions are sent with the requests for session description. The SDS can use descriptors received from the terminal to facilitate content negotiation. 
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Figure 7 Alternative 3

The steps taken for are outlined below:

1. MT obtains reference to SDS. The process is out of the scope of this document how to obtain the URL.

2. MT generates description of its capabilities. The MT transfers capability description to SDS together with request for session descriptions using some transfer protocol. 

3. SDS processes uses received capability descriptors and possibly also descriptors from other sources (compare alternative 1 and 2) to facilitate content negotiation. 

4. SDS returns description of suitable streaming sessions (using SDP) to the MT. Session description can be separate or part of a larger downloaded data packet. Description of each session contains the URL to the respective media server.

5. MT facilitates choice of streaming session (assuming more than one session was offered by the session description server). The choice can be automated by the terminal or can be interactive by the end-user.

6. MT initiates chosen streaming session by contacting the media server.

Further steps are out of the scope of this document.
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Figure 8 Device capability transfer from MT to session description server

5.2 Requirements

5.2.1 Device Capability Descriptors

Same as defined in section 4.1.3.

5.2.2 Format of interchange

Same as defined in section 4.1.4 .

5.2.3 Extensibility 

Same as define in section 4.1.5 .

5.2.4 Transfer protocol

It needs to be defined how the MT transmits the device capability description to the SDS. 

The description should be transferred when requesting to download the session description (SDP) (see step 2 in Figure 8). It needs to be clearly defined how this is done using the relevant transport protocols. 

Several transport protocols will likely be relevant:

· RTSP for stand-alone streaming application:
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Figure 9 Descriptor transfer in stand-alone streaming.

· Combination of streaming with browsing: HTTP when XHTML page includes link to streaming session:

Figure 10 Descriptor transfer in when combining streaming with browsing. 
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· Combination of streaming with MMS: WSP when session description is included in multi-body multimedia message:
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Figure 11 Descriptor transfer when combining streaming when messaging

5.2.5 Combined use of interchanged dynamic descriptors with other static descriptors

Combining interchanged device capability descriptors with static device capability descriptors from other sources (compare alternative 1 and 2) is a way to reduce the number of descriptors that needs to be transferred to the server. For instance, only dynamic descriptors need to be interchanged, all static descriptors could be used from the local database. 

Rules need to be defined how to merge descriptors from the server with descriptors sent from the MT.

5.2.6 Caching of received descriptors on the SDS

Server-side caching of descriptors received from a MT is a theoretical possibility. Descriptors would be cached per WSP or RTSP session. HTTP has no sessions. This functionality should not be included into the specifications. Reason:

· Descriptors are needed only once, i.e. for content negotiation for session description (see step 2 in Figure 8)

· The possibility that the same MT will request another streaming session from the same SDS and that it uses the same RTSP or WSP session (HTTP has no sessions) for doing so does not justify the overhead caused by server-side caching.

5.2.7 Binary encoding of interchanged descriptors

This functionality should not be included into the specifications. Reason:

· The savings of bandwidth do not justify the additional complexity.

· Binary encoding has largely been dropped in WAP NG specifications. If required, some standard compression mechanism could be used.

· When descriptors are static, they can actually be summarized in a URL, for which encoding provides at best marginal value (compare alternative 2).

5.3 Conclusions

We recommend that specification will follow alternative 2 “Local alternative on the server including server-to-server descriptor interchange”.  

We do not believe that alternative 3 “Device capability interchange from a MT to the server” is really needed.  

Content negotiation aims to identify streaming sessions that are suitable for the connecting MT. For this purpose static device capability descriptors from a database are good enough. Furthermore, we are worried that definition of descriptor interchange from the MT to the server would be needed for three different transport protocols.
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