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1. Introduction

As 3G PSS evolves towards Release 6 and beyond, new features which will enhance the streaming performance be added to the 3G PSS context. It is probable that, not all of these features be mandatory to implement for the client or the server. It is also possible that some features may need to be used together for optimal performance, and some features should not be used together because of the same reason. 

As the number of such new features increase, the necessity to have a common way of definition, capability signalling and negotiation emerges. 

This document proposes a methodology for defining, capability signalling and negotiation of such well-defined 3G PSS features. The document is not meant to define new features, but to define the necessary steps to take if such features are defined as part of the 3G PSS.

2. Possible Capability Signalling and Negotiation Mechanisms in 3G PSS

In 3G PSS Release-5 [1], there are two possible tools that can be used for capability declaration and signalling:

2.1 Capability Profiles and Capability Exchange:

The capability profiles and capability exchange as defined in Section 5.2 of [1] is an optional mechanism. It is defined to provide the capabilities of the clients to the servers, so that the servers can tailor their services based on clients’ declared capabilities.

Capability exchange has a well-defined capability declaration mechanism and the vocabulary of PSS can be extended to include new definitions of new features, which may be defined in the future.

One consideration related to capability exchange is the fact that its support is optional. In addition to this, its unidirectional usage alone may limit the negotiation on the possible set of features during the establishment state of a multimedia streaming session. If the backward compatibility between the releases is also taken into account, capability exchange mechanism may need to be assisted by additional protocols in the 3G PSS context. SDP can be used to assist the capability exchange for providing a better functionality.

2.2 Usage of RTSP and SDP protocols:

Although RTSP and SDP are defined for session control and description, they provide the necessary mechanisms and extensibility to help the capability signalling and negotiation. 

One possible RTSP header field which can be used for this purpose is the “Require” header. The client has the possibility to declare the capabilities by the help of this header. The server can accept a set of the declared  capabilities to use for a particular session and reject the usage of the others by using the RTSP “Unsupported” header.  

This method allows the client to declare multiple capabilities or features that may not be used together (e.g. the client may have several capabilities for rate adaptation, which are all well-defined within the 3G PSS context and/may be optional to support), and the server makes the most suitable choice from the offer made by the client.

Well-defined capability definitions can be made within the 3G PSS context, which can be negotiated by the help the abovementioned RTSP Require-Unsupported header pair. 

But the usage of RTSP alone does not solve the problem of knowing whether a negotiated capability is actually applied to the whole session or only to a certain media component, such as only audio or only video. This differentiation can be easily made by the help of well-defined SDP attributes.

For each well-defined capability definition, an accompanying SDP attribute can be defined. This well-defined SDP attribute can be declared as a session-level attribute to indicate that the scope of this particular capability is whole media components present in the SDP. In addition to this, an attribute can be declared on the media-level to indicate that the scope of this capability is only the declared for a particular media component in the SDP. 

The SDP-level attribute definition can be made optional in the usage-space of the methodology, since RTSP level signalling can be sufficient for some features.

3. The Methodology:

Based on the abovementioned capability definition, signalling and negotiation  tools, the following methodology can be followed for successfully defining, signalling and negotiation of capabilities or features in 3G PSS:

1. Each standarized capability or feature should be defined by a PSS Attribute within the PSS base-vocabulary context for capability exchange. Additional parameters bound to this capability may be defined as separate attributes for value assignment.

2.  Each standardized capability or feature should be given an RTSP feature tag defined within the 3G PSS context. Additional RTSP header extensions may be defined for value assignment. It must be well-defined at which stage of RTSP signalling these RTSP feature tags and header extensions are allowed to be signalled.

3. Each standardized capability or feature should be given an SDP Attribute defined within the 3G PSS context. Additional SDP Attributes may be defined for value assignment. It must be well-defined whether the attributes could be used at session-level, media-level or both.

4. Example Usage of the Methodology:


Let “3G_PSS_Feature” be a well-defined 3G PSS feature, defined to increase the performance of the streaming session. The definition of 3G_PSS_Feature is out of the scope of this document.


Let “3GPSSFeature” be a well-defined attribute within the PSS base-vocabulary for capability exchange.


Let “3gpssfeature” be a well-defined RTSP feature tag within the 3G PSS context, which indicates the support for “3G_PSS_Feature”. 


Let “3gpssfeature” be also a well-defined SDP attribute within the 3G PSS context, which indicates the usage of “3G_PSS_Feature” in the session for a particular media component (or the whole media components within the session).

4.1 Signalling and Negotiation using Capability Exchange Mechanism and SDP:

- The client sends an RTSP DESCRIBE request to the server with a URI pointing to the client capability information residing in a capability exchange server, or the capability information embedded inside the RTSP request.

- The server fetches the capability declaration of the client from the capability exchange server or the RTSP message. It has the following part for the client-side streaming capabilities:

…

<ccpp:component>

      <rdf:Description ID="Streaming">

      <rdf:type rdf:resource=" http://www.3gpp.org/profiles/PSS/ccppschema-PSS6#Streaming" />

        <pss6:AudioChannels>Stereo</pss6:AudioChannels>

        <pss6:VideoPreDecoderBufferSize>30720</pss6:VideoPreDecoderBufferSize>        <pss6:VideoInitialPostDecoderBufferingPeriod>0</pss6:VideoInitialPostDecoderBufferingPeriod>



<pss6:VideoDecodingByteRate>16000</pss6:VideoDecodingByteRate>

        <pss6:RenderingScreenSize>73x50</pss6:RenderingScreenSize>

        <pss6: 3GPSSFeature >TRUE</pss6: 3GPSSFeature>

 
<pss6:PssAccept>

          <rdf:Bag>

            <rdf:li>audio/AMR-WB;octet-alignment</rdf:li>

            <rdf:li>video/MP4V-ES</rdf:li>

          </rdf:Bag>

        </pss6:PssAccept>

        <pss6:PssAccept-Subset>

          <rdf:Bag>

            <rdf:li>JPEG-PSS</rdf:li>

          </rdf:Bag>

        </pss6:PssAccept-Subset>

        <pss6:PssVersion>3GPP-R6</pss6:PssVersion>

        <pss6:RenderingScreenSize>70x40</pss6:RenderingScreenSize>

        <pss6:SmilBaseSet>SMIL-3GPP-R4</pss6:SmilBaseSet>

        <pss6:SmilModules>

          <rdf:Bag>

            <rdf:li>BasicTransitions</rdf:li>

            <rdf:li>MulitArcTiming</rdf:li>

          </rdf:Bag>

        </pss6:SmilModules>

      </rdf:Description>

    </ccpp:component>

 …


The bold line represents the client’s support for “3G_PSS_Feature”. Having seen this information, the server can tailor the SDP description based on this feature if it has support for it, or if it wants to use it for the particular session. The SDP could look like to following:

v=0

      o=alice 3203093520 3203093520 IN IP4 host.example.com

      s=Methodology example

      i=Example of Unicast SDP file

     u=http://www.infoserver.com/ae600
     e=ghost@mailserver.com
      t=0 0

     a=range: npt=0-300

     a=3gpssfeature

      m=audio 0 RTP/AVP 96

      b= AS:5

      c=IN IP4 0.0.0.0

      a=rtpmap:96 AMR-NB/8000

      m=video 0 RTP/AVPF 98 

      b=AS:64

      c=IN IP4 0.0.0.0

      a=rtpmap:98 H263-2000/90000

      a=fmtp:98 profile=3;level=10 
By the insertion of the “3gpssfeature” attribute, the server negotiates with the client on the usage of the 3G_PSS_Feature for the whole media components listed in the SDP. It could be so that this attribute signalled only in video media or audio media level.

When the client receives this SDP description, it can easily see whether the 3G_PSS_Feature would be used in this session or not, and for which media components it is going to be used.

4.1 Signalling and Negotiation using RTSP and SDP:

Another possibility is the usage of RTSP to signal the 3G_PSS_Feature support on the client side.

Client uses the RTSP “Require” field to signal that it supports this feature and willing to use it in the session. Multiple features can be signalled together within the same Require header, with separation by commas.

Client->Server : 

DESCRIBE rtsp://myclips/bestclip.3gp RTSP/1.0

CSeq: 1

Require: 3gpssfeature

The server is mandated by RFC 2326 to negatively acknowledge this feature tag if it has no support for it or unwilling to use it for the particular session. 

The server uses RTSP Status Response “551 Option Not supported” to signal this:

Server->Client:

RTSP/1.0 551 Option not supported

CSeq: 1

Unsupported: 3gpssfeature
In such a case, the client can send another DESCRIBE response with the selected set of features listed and negotiated by the “Require”-“Unsupported” pair.

If the server accepts to use the 3G_PSS_Feature, then it responds as follows:

Server->Client

RTSP/1.0 200 OK

CSeq: 2
Content-Type: application/sdp

Content-Length: 164

v=0

      o=alice 3203093520 3203093520 IN IP4 host.example.com

      s=Methodology example

      i=Example of Unicast SDP file

     u=http://www.infoserver.com/ae600
     e=ghost@mailserver.com
      t=0 0

     a=range: npt=0-300

     a=3gpssfeature

      m=audio 0 RTP/AVP 96

      b= AS:5

      c=IN IP4 0.0.0.0

      a=rtpmap:96 AMR-NB/8000

      m=video 0 RTP/AVPF 98 

      b=AS:64

      c=IN IP4 0.0.0.0

      a=rtpmap:98 H263-2000/90000

      a=fmtp:98 profile=3;level=10 
When the client receives this SDP description, it can easily see whether the 3G_PSS_Feature would be used in this session or not.

5. Proposal


It is proposed that the abovementioned methodology of capability and feature definition, signalling and negotiation be used in 3G PSS for new features and capabilities that will be added to the specification. 
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