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Why Scalability?

Efficiency of Storage

Scalability allows for an efficient method of maintaining multiple rate and quality encodings

· More efficient than maintaining multiple encodings at different rates yet still gives same flexibility to decoders.

Efficiency of Transport

Makes most sense when multiple bearers with differing QoS can be set up in UTRAN

· Base layer can then be mapped to highest QoS RAB with highest protection.

· Enhancement layer to lower QoS RAB with less error protection.

In cases of bitrate reduction (network congestion & handover scenarios) lowest QoS bearer will suffer first (either reduced or possibly dropped) whilst base layer delivery and display could continue uninterrupted.

Transport Examples 

Case A: Single bearer but multiple rate encodings





















Transition Case


· Interruption of service (packet delay) until UE can signal server that bitrate was reduced then continuation of service at lower rate.

Transport Examples (cont.)

Case B: Multiple bearers and 2 layer scalable encoding.













Static Case

· Saving in terms of storage at server

· More importantly saving in terms of resource requirement of 2nd bearer in UTRAN assuming QoS1 > QoS2.

Transition case

· Bitrate reduction will most likely be effected by dropping lower QoS RAB

· Delay or loss of 2nd bearer packets but reduced rate service (base layer only) can continue with no delay.

Video Scalability Profiles

Proposed at Langen

MPEG4 Simple Scalable Profile @ Level 1

H.263 High Latency Profile, Level 10

Complexity Considerations

The MPEG profile @ Level 1 allows for decoding of up to 4 CIF objects and both spatial & temporal scalability.  As this is quite complex for wireless devices a new ‘Level 0’ profile has been proposed to MPEG.

Main Restrictions of   ‘Simple Scalable @ Level 0’

· Maximum image size: QCIF.  

· Number of objects: 1

· Base layer compliant to Simple Profile @Level 0.

· Temporal & SNR Scalability support only

The H.263 profile is already restricted by Level 10 and allows temporal scalability only.  However it uses B-pictures for scalability hence is latent.  

The H.263 Conversational Internet Profile can support a form of P-picture (low delay) scalability through use of Annex U (Enhanced Reference Picture Selection mode).  This profile has high coding efficiency, low delay and error resilience so would be a more suitable profile for conversational application.

New Proposal

Addition of optional codecs to both streaming and conversational specs

· MPEG Simple Scalable Profile with ‘Level 0’ complexity restrictions as specified in the appendix of S4_010360.

· H.263 Conversational Internet Profile 6, Level 10 for conversational application.

· H.263 High Latency Profile 8, Level10 for streaming application.

Signalling with RTSP

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

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
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Bitrate reduction �64 -> 32 kbit/s





Bitrate reduction �64 -> 32 kbit/s
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