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1. Introduction
The new draft WID for Extended Steaming Service [1] within S4 has identified service optimisation, enhanced transport aspects and support of enhanced multimedia types amongst other aspects to be addressed under Release 5 of TSs 26.233 and 26.234.

These aspects are addressed by the proposal on scalable video profiles within Tdoc S4-AHP029 presented at the S4 ad-hoc meeting in April.   In light of the new WID this is represented here for further consideration.

The basic idea here is that it is advantageous to support coding, transport and decoding of scalable video bitstreams as:


· For the network provider a layered representation of video (as well as audio) can be mapped to different RAB sub-flows with different QoS levels.
  

· Unequal error protection can then be applied to the media layers to give radio efficiency gains in UTRAN.


· Handover of the base layer RAB sub-flows may be possible to lower data rate radio interfaces to ensure continuity of basic multimedia service (e.g. whilst roaming from 3G to 2.5G coverage)


· And users may opt to “pre-view” a base layer of pre-coded video and audio at lower data rate and cost before requesting highest quality versions.

The MPEG and H.263 video profiles that can support scalability directly today are:

MPEG-4 Simple Scalable @ Level1 (Allowing up to 4 CIF objects, spatial & temporal scalability) and H.263 High Latency Profile 8, Level 10 (Maximum of QCIF video, temporal scalability only)

2. Complexity Issues

Some comments regarding complexity of MPEG-4 Simple Scalable @ Level1 were received and these are currently being addressed within MPEG.  An MPEG submission [2] for a lower complexity scalable profile specifically targeted at wireless devices has been made in March this year.   The restrictions of this proposed Simple Scalable @ Level 0 are provided in the appendix.  The most important restrictions are support for a maximum of 1 QCIF video object and that the base layer be compliant to MPEG-4 Simple Profile @ Level 0.  

The H.263 High Latency Profile 8, Level 10 is not as complex but is latent due to the use of B-frames and hence not as appropriate for conversational application.  Other defined H.263 profiles – those incorporating Annex U (Enhanced reference picture selection mode) offer a low latency method of video scalability for H.263 video.  Currently this includes Profiles 5,6,7 and 8 as defined in H.263 Annex X.  The most appropriate H.263 scalable profile then for 3GPP conversational codecs which has enhanced coding efficiency, low delay and error resilience tools is the Conversational Internet Profile (Profile 6).

3. New Proposal

To include scalability functionality at the lowest complexity cost we propose the following should be included in both conversational and streaming Release 5 specifications as optional codec profiles:

· MPEG Simple Scalable Profile with Level 0 complexity restrictions as specified in the appendix of this document.

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

· H.263 High Latency Profile 8, Level10 for streaming application.
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APPENDIX: restrictions for MPEG-4 simple scalable VIDEO

The following is a summary of the restrictions proposed for low-complexity MPEG-4 scalable coding.  These are taken from a proposal for “Simple Scalable @Level0” which was discussed in the Singapore MPEG-4 meeting [2].

The proposed restrictions are:

1. Complexity to complement Simple Profile @Level 0:

a. Maximum image size: QCIF.  This is motivated by the form factor and limited memory requirements expected in phones.

b. Base layer compliant to Simple Profile @Level 0.

2. Temporal Scalability support, which will enable the operator to vary the bit-rate according to the network capability.

3. Quality (SNR) scalability support, i.e. spatial scalability restricted to 1:1, which will enable the operator to vary the bit-rate according to the network capability.  

4. Additional restrictions in order to align with Simple Profile level 0:

· Maximum FCODE shall be 1

· Intra_dc_vlc_threshold shall be 0

· Maximum number of objects shall be 1

· When AC prediction is used, QP value shall not be changed within a VOP, or within a video packet if video packets are used.

The specific numbers which would be added to the profile/level table in Annex N of MPEG-4 visual are highlighted in the following table:

Visual Profile
Level
Typical Visual Session Size
Max ob-jects 1
Maximum number 
per type
Max unique Quant Tables
Max. VMV buffer size 
(MB units)2
Max VCV buffer size 
(MB)8
VCV decoder rate 
(MB/s) 4
VCV Bound-ary MB decoder rate (MB/s)9
Max total VBV buffer size 
(units of 16384 bits)5 
Max vbv buffer size 
(units of 16384 bits)
Max. video packet length 
(bits)6
Max sprite size 
(MB units)
Wavelet restric​tions
Max bitrate 
(kbit/s)
Max. enhance-ment layers
 per object

Simple Scalable3
L2
CIF
4
4 x Simple or Simple Scalable
1
3168
792
23760
N.A.
40
40
4096
N. A.
N. A.
256
1 spatial or temporal enhancement layer

Simple Scalable
L1
CIF
4
4 x Simple or Simple Scalable
1
1782
495
7425
N. A.
40
40
2048
N. A.
N. A.
128
1 spatial or temporal enhancement layer

Simple Scalable
L0
QCIF
1
1 x Simple or Simple Scalable
1
446
124
1856
N. A.
10
10
2048
N. A.
N. A.
128
1 spatial  or temporal enhancement layer

Simple
L3
CIF
4
4 x Simple
1
792
396
11880
N. A.
40
40
8192
N. A.
N. A.
384 
N. A.

Simple
L2
CIF
4
4 x Simple
1
792
396
5940
N. A.
40
40
4096
N. A.
N. A.
128
N. A.

Simple
L1
QCIF
4
4 x Simple
1
198
99
1485
N.A.
10
10
2048
N. A.
N. A.
64
N. A.

Simple
L0
QCIF
1
1 x Simple
1
198
99
1485
N.A.
10
10
2048
N. A.
N. A.
64
N. A.
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