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Introduction

A breakout group met on 1/9/2001 over dinner to discuss H.26L profile definitions. The group agreed that it is necessary to identify applications to define appropriate profiles. The identification of applications lead to several constraints which restrict the usage of coding tools  in the H.26L. This document will include the definition of an application. Additionally, eight application have been identified. The exact description and the definition of test conditions needs further work.

As it is common to define profiles via set of coding tools, we propose to use the application as guidelines which provide the challenges for the definition of new coding tools. The discussion with the video coding experts showed that the definition of profiles which bundle certain coding tools under several constraints is appropriate. The definition of profiles is illustrated in more details in VCEG-L33. At a later stage the assignment of profiles, possible with an appropriate level, to the applications  seems to be a reasonable approach. No profile/level combination should exist without being assigned to an application.

Application

Definition  

In spirit of the procedure document, as reviewed by Q.6, we define a application as a combination of a problem specification. The specification includes. We identified numerous applications of which we believe that they have significance in the marketplace. Most of these applications require their own network adaptation layer.  Additionally, many of these applications require have different constraints in terms of complexity, latency, bit rate, etc. 

An Application should consist of

a) Textual description of the Application and the Environment.  A description of parameters such as bit rate, transport /network characteristics, latency requirements, general complexity constraints, need for special features that have to be reflected in the source coding (such as random access, copyright, watermarking, copy protection), general terminal limitations and constraints (e.g. small screen size), etc. Additionally, some information about the variance of the parameters should be defined.

b) A definition of Common Test Conditions which allow to produce anchors.

c) A definition of the underlying network and an appropriate network adaptation layer.

d) An assignment of appropriate coding tools. This assignment will be replaced later by the assignment of one or more profile/level.  

Application Overview

The following profiles were identified as significant (out of a larger list that resulted from a brainstorming session).  It is believed that we should focus at the beginning to these, or even a shorter list, of profiles, unless interest for other profiles catches up.  For all the mentioned profiles, members of the breakout group voiced the intent to bring in contributions in support of the profile.

H.320 Conversational

3GPP Conversational H.324/M

3GPP Conversational IP/RTP/SIP

3GPP Streaming IP/RTP/RTSP

H.323 Conversational Internet/unmanaged/best effort IP/RTP

Streaming IP/RTP/RTSP (without TCP fallback)

Entertainment Satellite/DVD CIF-4CIF, 0.5 – 8 Mbit/s
File Format

H.320 Conversational

Application/Environment Description:

The H.320 Conversational profile is defined to provide good compression on virtually error free, bit oriented networks and when the combined complexity of encoder and decoder must be considered for low latency applications. This profile includes both progressive scan and interlaced video with image sizes ranging from QCIF to 4CIF and fixed bit rates from 64 kBit to 1 Mbit. The preferred operation is at 30 frames/sec CIF.  

Common Conditions

Q15-I-62

Network Adaptation Layer

To be defined

Appropriate Coding Tools:

Intra Refresh, Slices, many reference pictures In addition the profile includes considerations for progressive refinement/snapshot and multipoint, etc.

3GPP Conversational IP/RTP/SIP

Application/Environment Description:

The following profile is designed for video communication over the third generation mobile networks designed by 3GPP and 3GPP2 or other networks with similar characteristics. The profile is targeted for handheld devices that are characterized by

· Low processing power when compared to modern desktop computers, for example.

· Limited memory capacity.

· Small screen size, typically less than or equal to 320 x 240.

· Limited color space, typically ranging from 16 gray levels to 16-bit RGB.

This profile is targeted for conversational communication over a packet-switched mobile channel. Each network operator provides a radio access network and a fixed IP-based core network, and the transmission channel may have to be routed through multiple operator networks. The transmission channel is characterized by a nearly constant transmission delay that is comparable to the 3G-324M case. A terminal can request for a certain quality of service from the radio access network. The following negotiable quality of service parameters are essential for this profile: average bit error rate, average packet error rate, guaranteed bit-rate, and maximum bit-rate. In practice, it is assumed that the average bit error rates and the bit-rates in use are close to the 3G-324M case. The network may propose a renegotiation of the quality of services parameters due to change in traffic or radio conditions. As the operator's core network is a private network, it is assumed that the packet loss rate in the core network is low. The IETF RTP protocol is used to encapsulate video data, and the IETF ROHC header compression scheme is used to compress the protocol header. It is assumed that no bit errors are passed to the source decoding level, but bit-erroneous packets are discarded in receivers. 

Common Conditions:

TBD

Network Adaptation Layer:

To be defined

Appropriate Coding Tools:

Intra MB Refresh, Slices, etc.

3GPP Conversational H.324/M

Application/Environment Description:

This profile is  designed for video communication over the third generation mobile networks designed by 3GPP and 3GPP2 or other networks with similar characteristics. The profile is targeted for handheld devices that are characterized by

· Low processing power when compared to modern desktop computers, for example.

· Limited memory capacity.

· Small screen size, typically less than or equal to 320 x 240.

· Limited color space, typically ranging from 16 gray levels to 16-bit RGB.

This profile is aimed at communication according to Recommendation H.324 over a circuit-switched mobile channel. The transmission channel is characterized by a constant data rate, a constant transmission delay, and a high probability to have bit errors when compared to most wired networks. The channel data rate is typically 32, 64, or 128 kbits/sec. The network can occasionally drop the negotiated channel data rate due to a change in traffic or radio conditions, but this has no implications on the work of Q.6 as the changes are announced beforehand, and the encoder can react accordingly. The end-to-end transmission delay is a few hundreds of milliseconds. In such environments, H.223, the transport protocol employed by the corresponding H.324 system, is primarily optimized for low delay operation. H.223 cannot provide guaranteed, error-free delivery of the payload, even when using the optional re-transmission algorithms. 

Common Conditions:

Q15-I-60

Network Adaptation Layer

Included in software, to be integrated in test model document

Appropriate Coding Tools:

Intra MBRefresh, Slices

3GPP Streaming IP/RTP/RTSP

Application/Environment Description:

The following profile is designed for video streaming  over the third generation mobile networks designed by 3GPP and 3GPP2 or other networks with similar characteristics. The profile is targeted for handheld devices that are characterized by

· Low processing power when compared to modern desktop computers, for example.

· Limited memory capacity.

· Small screen size, typically less than or equal to 320 x 240.

· Limited color space, typically ranging from 16 gray levels to 16-bit RGB.

This profile is aimed at non-conversational communication over a packet-switched mobile channel. It is assumed that there is a streaming server directly connected to the core network part of the mobile transmission network. The transmission channel is similar to the Conversational Mobile RTP case except for the fact that transmission delay requirements are looser due to the non-conversational nature of the target application. There are two alternate ways to benefit from the loosened transmission delay requirements. First, the radio access network can provide a real-time channel with lower bit error rate than for a similar conversational channel. Second, a radio-link-layer retransmission scheme can be applied. This scheme results into a very low bit error rate, but it suffers from a varying transmission delay. The IETF RTP protocol is used to encapsulate video data, and the IETF ROHC header compression scheme is used to compress the protocol header. It is assumed that no bit errors are passed to the source decoding level, but bit-erroneous packets are discarded in receivers. The profile covers both live and on-demand streaming. The foreseeable mobile networks do not support IP multicast. However, specific gateways may allow recapsulation of wired IP multicast streams to mobile unicast streams. As the profile targets for non-conversational communication, the processing latency of an received data packet may be relatively high, and the displaying process can be decoupled from the decoding process. 

Common Conditions

To be defined

Network Adaptation Layer

To be defined

Appropriate Coding Tools:

Intra Refresh, I pictures, Slices, many reference pictures

H.323 Conversational Internet/unmanaged/best effort IP/RTP

Application/Environment Description:

Very similar to 3GPP Conversational IP/RTP/SIP, but higher packet loss rates and no RTP header compression.  Adaptation to changing bit rates is desirable, although that would mean new simulation conditions and environment, so it is not proposed here.

Common Conditions

Q15-I-61

Network Adaptation Layer

Specified in test model document and software

Appropriate Coding Tools:

Intra MB Refresh, Slices, many reference pictures

Streaming IP/RTP/RTSP (without TCP fallback)

Application/Environment Description:

Internet Streaming, using IP/RTP environment but obeying congestion control principle as outlined in BCP xxx. (Note: this is subject to discussion.  Input from streaming experts appreciated).  Maximum Bit Rate range (at 0% packet loss): 20 Kbit/s to 1.5 Mbit/s (reflecting modem to DSL/cable speeds).  IP Packet loss rates up to 5%.  IP packet sizes (1.5 Kbit/s).   Relaxed Latency requirements, up to 10s of latency are ok.  Need for Random Access).  

Common Conditions: 

TBD, Bit Rate; network dictated variable, following TCP-like traffic shaping, with maximum bit rates of 20 Kbit/s , 60 Kbit/s,  100 Kbit/s, 300 Kbit/s

Network Adaptation Layer:

To be defined

Appropriate coding tools:

Intra Refresh, I pictures, Slices, many reference pictures, prediction from future pictures, Layering

.

Entertainment Satellite/DVD

Application/Environment Description:

The Entertainment profile covers latency uncritical video transmission from DVDs or cable/satellite links.  Need for frequent I frames so that people can “tune in”.  Bit rate range is 0.5 Mbit/s to 8 Mbit/s, currently common are 2.5 Mbit/s for Satellite and 6-8 Mbit/s for DVD.  Picture size is CIF and higher.  Interlace support desirable.  Highly asymmetric complexity is acceptable.  BOM for decoders is an issue, but at least 5 reference pictures are acceptable.  

Common Conditions: 

TBD, Bit Rate 1.5, 3, 6 Mbit/s, CIF, 4CIF interlace, 4CIF non interlace, prediction from future pictures (?), no errors

Network Adaptation Layer:

To be defined

Appropriate Coding Tools:

Intra Refresh, I pictures, Slices(?), many reference pictures

File Format

Application/Environment Description:
The file format profile should allow to store all possible coding tools in an efficient way. Therefore, an efficient way to map the interim file format into an H.26L file format is necessary. 

Coding Tools:

Everything

Network Adaptation Layer:

To be defined
Mapping of Interim File Format into 

Common Conditions

Not necessary

Profiles

From the definition of the applications with the included profiles which is a bundling of coding tools. 

This will be of further study. The coding tools have currently been identified as somewhat “optional”, forming the adaptation space of H.26L, are identified as follows (note that those tools which already are available in TML5 are marked with a *):

1. Application specific NALs (*)

2. B Pictures (*?)

3. Intra Refresh (*)

4. Slices (*)

5. Number of Reference Pictures (*)

6. Different Loopfilters

7. Different Interpolation Filters

8. Restricting Coding Modes for MBs

9. Restricting MV block sizes/shapes

10. Restricting the size of MVs

11. Different VLC tables

12. Prediction from future picture (generalized Annex U)

Note that item 6 to 11 mostly tune the complexity/quality trade-off.  While it is certainly a very important requirement for a good profile definition to match the complexity constraints of the application, it is probably prudent to wait for the results of the “Computational Complexity vs. Coding Efficiency” effort, chaired by Mike Horowitz, before assigning these tools to profiles.  More information on his can be found in document VCEG-L36. Therefore, currently, only the tools 1-5 are assigned to the profiles.
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