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Introduction
This document provides information on the status and workplan of the Advanced Video Coding Group (Q.15/SG16) in ITU-T focused on the following things:

· H.263
· H.263 version 1 (H.263)
· H.263 version 2 (H.263+)
· Updates on H.263 version 3 (also called H.263++)
· H.26L – Brief status and workplan
In particular, video demonstrations of H.263 (including version 2 and 3) [1] in both error-free and error-prone environments defined at the simulation conditions defined at Q.15/SG16 group will be provided.

1.
H.263

1.1 H.263 Version 1: H.263 decided in November, 1995 was designed to be suitable for low bitrate video communication and has several features (including advanced prediction mode, unrestricted motion vector mode, PB-frame mode, and syntax-based arithmetic coding mode) that lead to significant performance improvements relative to H.261. An extensive set of annexes allows trade-offs between complexity and performance. A video demo will be shown to compare video quality encoded at baseline mode at 24, 48, 64, and 144 kbps. Performance of some important annexes for coding efficiency will be demonstrated in the following section 1.2. Annexes defined in H.263 version 1 are shown in table 1.

Table 1. Annexes included in H.263 version 1

Annex
Features

Annex A
Inverse transform accuracy specification

Annex B
Hypothetical Reference Decoder

Annex C
Consideration for Multipoint

Annex D
Unrestricted Motion Vector mode

Annex E
Syntax-based Arithmetic Coding mode

Annex F
Advanced Prediction mode

Annex G
PB-frames mode

Annex H
Forward Error Correction for coded video signal

1.2 H.263 Version 2: This version was decided in March 1998 to enable further coding efficiency improvements, specialized functions and error resilience. Table 2 shows the new annexes included in H.263 version 2. Annex I and J have been particularly widely used.  Annex I (advanced INTRA coding) provides additional coding efficiency by employing special scanning for run-length coding. Annex J plays an important role in minimizing blocking artifacts by inserting a filter inside DPCM loop of encoding process.

In evaluating technical proposals (coding efficiency and error resilience) for H.263++, we have used video anchor bitstreams generated by enabling Annex D, F, I, J, and T for quality reference. For the video demonstrations, we will show a comparison of results between baseline H.263 and H.263 with Annex D, F, I, J, and T at two different bitrates – 24 and 48 kbps.

Table 2. Annexes defined for H.263+ (H.263 version 2) project

Annex
Features

Annex I
Advanced INTRA Coding mode

Annex J
Deblocking Filter mode

Annex K
Slice Structured mode

Annex L
Supplemental Enhancement Information Specification

Annex M
Reference Picture Selection mode

Annex N
Improved PB-frames mode

Annex O
Temporal, SNR, and Spatial Scalability mode

Annex P
Reference Picture Resampling

Annex Q
Reduced-Resolution Update mode

Annex R
Independent Segment Decoding mode

Annex S
Alternative INTER VLC mode

Annex T
Modified Quantization mode

1.3 Updates on H.263 Version 3 [2]: As of the February Q.15/SG16 meeting (Monterey, Feb. 1999), two new annexes have been adopted by the Q.15/SG16 in H.263 version 3 as shown in table 3. The two new annexes are enhanced reference picture selection mode (Annex U) aiming at improved coding efficiency (coming from improved prediction accuracy) and error-resilient data partitioning slice mode (Annex V) which enables increased error resilience. According to the workplan, the two adopted annexes are scheduled to be ‘determined’ in February 2000 and ‘decided’ in November 2000. There may also be additional annexes adopted as part of the H.263 Version 3 effort.
Table 3. Two new annexes in H.263++

Annex
Features

Annex U
Enhanced Reference Picture Selection mode

Annex V
Data Partitioning Slice mode

More Annex?


In case of error-pone mobile links, the Annex V (data partitioning slice mode) has been shown to be very effective, in particular, over bursty, high error rate channels. Simulation results and a video demonstration will be provided to show the performance of Annex. The common simulation conditions for error resilience evaluation are as follows:

· Video bitrate (approx. 75% of total channel bandwidth): 24, 48 kbps

(128 and 384 kbps were also chosen for experiments at high bitrate)

· Video codec: anchor (4000 frames encoded) with Annex D, F, I, J and T

· MUX: A pseudo mux quite similar to H.223/Annex B

· Channel error1
· DECT 1.4km, 10dB and 20dB

· Wideband CDMA: We have chosen two error profiles among six error patterns shown in Table 4 having Doppler frequency of 211 [Hz]

Table 4. Characteristics of wideband CDMA error profiles

Error Profile
Doppler Frequency [Hz]
Average BER
Average Burst Length [bits]

Error 1
5.3
1.35 x 10-3
16

Error 2
70
1.26 x 10-3
17

Error 3
211
9.73 x 10-4
15

Error 4
5.3
8.17 x 10-5
11

Error 5
70
1.21 x 10-4
13

Error 6
211
9.37 x 10-5
11

The current workplan of H.263++ project [2] is shown in table 5. The plan adopted by the group was that we do not expect to adopt further new proposals of optional incremental enhancements to H.263 after Determination of the current round of draft annexes (Determination target date February 2000). However, proposals that have already begun collaborative key technical areas development by that time may continue to be refined and evaluated for later Determination.
Table 5. Workplan of H.263++

Meeting
Approx Date
Type
Milestone

SG16-1
17 March ‘97
Study Group


Q15-A
24 Jun ‘97
Experts


Q15-B
8 Sep ‘97
Experts
Adoption of Workplan

Q15-C
2 Dec ‘97
Experts
Start of Significant Effort

SG16-2
26 Jan ‘98
Study Group


Q15-D
21 Apr ‘98
Experts


Q15-E
21 Jul ‘98
Experts


SG16-3
14 Sep ‘98
Study Group


Q15-F
3 Nov ‘98
Experts


Q15-G
16 Feb ‘99
Experts
First Formal Draft Adoptions

SG16-4
May ‘99
Study Group


Q15-H
Aug ‘99
Experts
Last Formal Draft Adoptions

Q15-I
Nov ‘99
Experts
Final Draft for Determination

SG16-5
Feb ‘00
Study Group
Determination

Q15-J
Apr ‘00
Experts
Bug-checking

Q15-K
Jul ‘00
Experts
Final Draft for Decision

SG16-6
Nov ‘00
Study Group
Decision

2.
H.26L 

The Q.15/SG16 recognized that there would possibly be potential needs for a new video coding schemes capable of delivering much improved video quality and involving functionalities, algorithms, and syntactical approaches not supported by existing standards (e.g., H.261, H.262, H.263 series). Therefore the group initiated a new generation video coding standardization activity named H.26L [3, 4, 5]. Requirements for H26L have been articulated in terms of delay, bitrate, video quality, error-robustness, applications, etc. The anchor codec to be referenced when evaluating the proposals, is the best available version of H.263 (H.263 version 3). The estimated workplan of H.26L project is shown in table 6.

Table 6. Workplan of H.26L

Meeting
Approx Date
Type
Milestone

SG16-1
17 March ‘97
Study Group


Q15-A
24 Jun ‘97
Experts


Q15-B
8 Sep ‘97
Experts


Q15-C
2 Dec ‘97
Experts
Modified Workplan Adopted

SG16-2
26 Jan ‘98
SG16
Issue Call for Proposals

Q15-D
21 Apr ‘98
Experts


Q15-E
21 Jul ‘98
Experts


SG16-3
14 Sep ‘98
Study Group


Q15-F
3 Nov ‘98
Experts
First Formal Evaluations

Q15-G
16 Feb ‘99
Experts


SG16-4
May ‘99
Study Group


Q15-H
Aug ‘99
Experts
First Draft Text and Test Model

Q15-I
Nov ‘99
Experts


SG16-5
Feb ‘00
Study Group


Q15-J
Apr ‘00
Experts


Q15-K
Jul ‘00
Experts
Final Major Feature Adoptions

SG16-6
Nov ‘00
Study Group


Q15-L
Apr ‘01
Experts


Q15-M
Jul ‘01
Experts


SG16-7
Aug ‘01
Study Group
Determination

Q15-N
Oct ‘01
Experts
Bug-Checking

Q15-O
Jan ‘02
Experts
White Document Generation

SG16-8
May ‘02
Study Group
Decision

3. Concluding Remarks

The current status of the H.26x series of video coding standards has been presented. One development of particular relevance to 3GPP is the recent progress of Annex V (data partitioning slice mode) of H.263 version 3. This annex substantially increases the performance of H.263 over error-prone channels, and is therefore particularly well suited to use in the wireless multimedia environment of 3GPP.
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1 In addition to the error profiles listed in this document there are other error patterns available at ftp://standard.pictel.com/lbc-site/LBCmobile/error_pattern/.






