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Proposals

Proposal 1: A new profile with Annexes I,J,K, T

Proposal 2: Two new levels: QCIF/30Hz/128kbps and CIF/30Hz/384kps

Background

In H.263 (1998) the concept of implementation levels were introduced in an informative annex to increase the likelyhood of many implementations of common sets of annexes. In the last expert group’s meetings, there have been discussions about replacing this with a matrix of profiles and levels, where profiles define sets of annexes and levels define complexity levels in terms of bitrates, image sizes etc. The main reason for this change is the need to have a method for signalling how H.263 is used in SIP and RTSP sessions using SDP, or similar means. This was then formulated in a liasion letter to IETF. At the last IETF meeting, H263-2000 was included as a MIME-type in draft-ietf-avt-rtp-mime-03.txt with profile and level as optional parameters.

This way of specifying profiles and levels is quite useful also for the 3'rd generation mobile systems. The reasons are two-fold: the first is that there is a specification for circuit-switched multimedia called 3G-324M that may need to interoperate with SIP terminals, and the second is that 3GPP has decided to go for SIP rather than H.323 for the IP-based case.
3G considerations

In 3GPP, there is already a specification for circuit-switched video-telephony in 3GPP known as 3G-324M. This is based on H.324/M, but has some fundamental differences like H.261 and G.723.1 being replaced by H.263 baseline and AMR as as mandatory codecs. In addition, there are recommended options to use MPEG-4 (essentially simple profile) and H.263 ver. 2 with some annexes. See 3GPP document 26911-320 for more details (http://www.3gpp.org/ftp/Specs/March_00/26_series/26911-320.zip).

The recommended H.263 annexes are I,J,K,T, which is basically "Level I preferred modes" in the current version of the Appendix, except that the Full Frame Freeze is not included and Annex K, the slice structured mode is added. Annex K was added to improve error robustness by means of appropriate insertion of resync points, since there may be quite many residual biterrors after demultiplexing.

Going over to the IP case, it is most likely that we will have the same set of Annexes recommended since Annex K is very useful to create small packets consisting of exactly one slice. The reason to use small packets is that the data is transported in fixed size data units over the air. These data units are rather small and 80 octets may be a typical value. Large video packets will be segmented into several data units. If one of these data units gets corrupt the whole video packet corresponding to many units will be discarded. This will be the case if the "Unacknowledged Mode" is used for conversational video. To avoid excessive segmentation it is advantageous to use video packet sizes in the order of the size of the data units. 

The first proposal is therefore a new profile covering exactly the 3G-324M specication, that is Annexes I, J, K and T. It is included together with the previously suggested profiles in Table II.1 below. The profiles do not form “onion shells”, so reordering or renaming may be in place as discussed below.

Level Considerations

Regarding the levels, the lowest level corresponds to the 3G-324M spec, which is of course good. However, the jump in bitrate between the two highest levels seems very big, so it may be good to have an intermediate value. Furthermore, Gunnar Hellström has stressed the importance of high framerate for sign language. We think it is important to have such a level at the relatively low bitrate of 128 kbps for QCIF image size.

The second proposal is a new level with QCIF/30Hz/128kbps and another with CIF/30Hz/384kbps. These are included in Table II.2 below. It should also be pointed out that the levels should form onion shells so that supporting level 3 means supporting level 2 as well.
Minor issues

Naming of profiles

Regarding the table of Profiles and Levels, it is confusing that the Profiles are numbered although they do not form onion shells as they did as “Preferred implementation levels” before. It is therefore suggested that they shall be given names like “Simple”, “Main”, “High” or maybe “Basic”, "Mobile", "Principal", "Advanced" etc. This is however, mostly a cosmetic detail.

Normative or informative

The possibility of using Profiles and Levels as MIME parameters will facilitate the usage of H.263. It is our belief that the new profile we have suggested will increase the competiveness of H.263 with respect to MPEG-4 in the 3'rd generation mobile systems. In this respect, we also want to raise the question whether the profiles and levels should be made an integral part of the standard and not an informative annex.

Profile 0

It seems to be more useful to have a profile 0 that is H263 baseline rather than only Annex F.

Tables

In the tables below, the parts that are not marked in yellow are meant to be unchanged from the liasion letter, although some submodes are not explicitly mentioned.

Table II.1/H.263 – Summary of Profiles   (X indicates inclusion in profile)
H.263 Annex/subpart
Profile 0
Profile 1
Profile 2
Profile 3
Profile 4
Profile 5

C Continuous Presence Multipoint and Video Mux







D Unrestricted Motion Vectors (UUI = 1)


X
X



E Syntax-based Arithmetic Coding







F Four motion vectors per macroblock
X


X



G PB-Frames







H Forward Error Correction







I Advanced Intra Coding

X
X
X
X
X

J Deblocking  Filter

X
X
X
X
X

K Slice Structured Coding – With all submodes


X
X

X

L.4 Supplemental Enhancement Full picture freeze

X
X
X
X


L Supplemental Enhancement – Other SEI features







M Improved PB-Frames



X



N – method 1

Reference Picture Selection – Method NEITHER




X


N 

Reference Picture Selection – Other RPS methods







O Temporal, SNR, and Spatial Scalability







P (IFo4 mode)

Reference Picture Resampling -- Impl. Factor of 4


X
X
X


P Reference Picture Resampling – Other RPR







Q Reduced Resolution Update







R Independent Segment Decoding



X



S Alternative Inter VLC



X



T Modified Quantization

X
X
X
X
X

U.1 Enhanced Reference Picture Selection, without sub-picture pruning




X


U.2 Enhanced Reference Picture Selection, with sub-picture pruning







V Data Partitioned Slices







Additional SEI Specification







Custom Picture Format







Custom Picture Clock Frequency







HRD Buffer Multiplier   XHRD
1
1
1
1
2
1

Table II.2/H.263 – Levels of Bitstream Operation


Level 0
Level 1
Level 2
Level 3
Level 4

Max picture format
QCIF (176(144)
QCIF
(176x144)
CIF (352(288)
CIF (352(288)
CIF (352(288)

Max Frame rate (frames/s)
15
30
15
30
30

Max Bit rate (kbits/s)
64
128
128
384
1 920

Max Ref picture buffers
5
5
5
5
5

BPPmaxKb

(see above for XHRD)
XHRD ( 64
XHRD ( ?
XHRD ( 256
XHRD ( ?
XHRD ( 256

HRD Buffer Size

(see above for XHRD)
XHRD ( 74077 bits
XHRD ( ? bits
XHRD ( 279227 bits
XHRD ( ? bits
XHRD ( 518400 bits

NOTE: The number of reference picture buffers as shown above apply only to Profile 4.  The maximum values are for bitstreams.  For decoders these are minimum values that need to be accommodated. 
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