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1. Introduction
The MPEG-4 and H.263 video codecs [1,2] support video scalability where VOP’s or frames are partitioned into multiple temporal and/or spatial video layers.  Video scalability provides for multiple quality video coding but is more efficient than the simulcast technique of multiple independently coded streams.

Both of these codecs are specified for use in Packet Switched Streaming (PSS) and Conversational Multimedia Applications.  However, only the simplest profiles that preclude the scalability options are included in the 3GPP specs to date.

2. Proposal

The basic scalability toolset within MPEG-4 (IS 14496-2) supports 2 layer temporal and/or spatial scalability.  A lower layer known as the base layer is a self-contained basic temporal or spatial layer and can be decoded by decoders not capable of handling layered coding.  The upper layer is known as the enhancement layer and is coded with temporal and/or spatial prediction with respect to the lower layer. When decoded and temporally multiplexed these layers combine to give video at the higher temporal rate and/or higher spatial resolution.  H.263 Annex O also supports temporal, spatial and a third form of SNR scalability. 

The proposal is to include the scalable profiles of both H.263 and MPEG-4 as optional codecs within both the PSS and conversational multimedia applications specifications.  The lowest complexity scalability profiles are:

MPEG-4 Visual Simple Scalable @ L1;

H.263 High Latency Profile, Profile 8, Level 10;

3. Advantages

A low complexity temporal scalability example would be a base layer of QCIF video coded at a temporal rate of 5fps and an enhancement layer also of QCIF video coded at 15fps.  Both could be coded at an average bitrate of 32Kbit/s.

Decoders using a single RAB negotiated at 64 Kbit/s could opt to request both the base and enhanced layers for the full 15fps video.  If a data rate reduction occurs (for example due to network congestion) the decoder could then request only the base layer for the lower framerate video.

Decoders capable of negotiating multiple RABs could match the scalability layers to those RABs at differing Quality of Service (QoS) levels and request that, for example, the base layer should be sent over the highest QoS RAB.  The enhancement layer could then be sent over a second bearer channel with lower QoS. If the enhancement layer data rate drops or error rate increases the decoder could decode the base layer only for at least a minimal quality video stream.

4. Approach

The proposal is equally valid for streaming of live or pre-coded content (using RTSP) and for conversational services from a mobile encoder.  The approach presented below looks at the RTSP scenario for multiple layers from a fixed server.

The following adheres to [3]. In the example the Decoder initiates an RTSP session with a Server on socket 101.101.101.101:554.

D->S:

DESCRIBE rtsp://myServer/live RTSP/1.0

Cseq: 844

S->D:

RTSP/1.0 200 OK



Cseq: 844



Content-Type: application/sdp



Content-Length: 203



v=0



o=-950814089 950814089 IN IP4 101.101.101.101



s=Example of 2 layer MPEG4 video



a=range:npnt=0-59.3478



a=control:*



t=0 0



m=video 0 RTP/AVP 98



i=base



b=AS:32



a=rtpmap:98 MPEG4



a=control: streamID=0



m=video 0 RTP/AVP 98



i=enhanced1



b=AS:32



a=rtpmap:98 MPEG4



a=control: streamID=1

At this point the decoder knows that the server has 2 layers of video referenced by the 2 url’s: rtsp://myServer/live/streamID=0 & rtsp://myServer/live/streamID=1.

A multiple bearer capable decoder could now setup the RAB’s on which to map these 2 video layers.  When activating a Secondary PDP context the decoder application will indicate which port it wishes the context to be set up on in the Packet Filter of the Traffic Flow Template (TFT) of the Activate Secondary PDP context message. A QoS will also be requested for the context in the activate message.

When the Secondary PDP context is accepted with an Activate PDP Context Accept message this message has a Negotiated Quality of Service Element in it from which the Data Rate can be extracted. This message does not have a TFT Field in it therefore it is assumed that if the Secondary Context Activation is accepted then it is on the port requested.

Now the multiple RAB capable decoder calls SETUP for each stream, passing the port numbers set up in the PDP contexts.

D->S:

SETUP rtsp://myServer/live/streamID=0 RTSP/1.0

Cseq: 845

Transport: RTP/AVP;unicast;client_port=9102-9103 

S->D:
 
RTSP/1.0 200 OK

Cseq: 845

Session: 677789

Transport: RTP/AVP;unicast;client_port=9102-9103

D->S:

SETUP rtsp://myServer/live/streamID=1 RTSP/1.0



Cseq: 846

Transport: RTP/AVP;unicast;client_port=9104-9105

Session: 677789

S->D:
 
RTSP/1.0 200 OK

Cseq: 846

Session: 677789

Transport: RTP/AVP;unicast;client_port=9104-9105

This tells the Server to stream data to the 2 RTP sockets 103.103.103.103:9102 and 103.103.103.103:9104 and the Decoder to send receiver report data through the 2 RTCP sockets 103.103.103.103:9103 and 103.103.103.103:9105.

The session (id=677789) is managed by the Server in this example. If the Decoder wishes to make requests to the server then it is using this id.

5. Summary

Video scalability has particular application to the wireless environment where the data rate available to a user on a UMTS packet switched channel can vary significantly during a session and multiple channels with differing QoS levels may be set up.  Particularly for live video the benefits will be the best image quality to the user while optimising the use of network resources.

We propose that the scalable profiles of the two visual codecs currently defined in [3] and [4]; MPEG-4 Visual Simple Scalable @ L1 and H.263 High Latency Profile, Profile 8, Level 10 be included as optional codecs.
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