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Introduction

At the Osaka meeting an Adhoc Group was established to specify a Network Adaptation Layer (NAL).

In this documents we identify issues not addressed in much detail by the H.26L standardization efforts up to now. We present a list of work items for this adhoc group and provide some preliminary conceptual results by introducing a layer model and define interfaces. We will present several proposals and generate a list of work items.

Problem Identification

Document Q-15-H-07 addressed the key technical areas and the functionality requirements for H.26L. Though it is clear that the improvement of coding efficiency is the most important goal it is necessary to address more functionality aspects in the future. Referring to document Q-15-H-07 the following functional requirements have been identified to be finally supported by the H.26L standard 

(a) high compression efficiency

(b) simplification “back to basic approach”

(c) flexible application to delay constraints appropriate to a variety of services

(d) error resilience

(e) complexity scalability

(f) full specification of decoding (no mismatch)

(g) high quality application

(h) network friendliness

Whereas the items (a), (b) and (f) have been addressed in great detail by the current test model many of the other topics have not been considered at all. To resolve this problem we propose to separate the two issues coding efficiency and network adaptation in two different adhoc groups and especially address the topics (c), (d) and (h) in the network adaptation layer adhoc group (NALAG). Ongoing interaction between both groups is necessary to identify common work items. We identify two key issues to be addressed by the NALAG:

· specify a generic interface for H.26L to underlying networks

· specify coding options for H.26L and the negotiation of these options

Both issues should be specified conceptually, semantically and syntactically. These two issues immediately lead to several conceptual questions:

· What are/is the application of H.26L?

· What are/is the network/protocol H.26L will be transmitted over? 

· What are the requirements for the each network-application pair?

· How do these requirements affect coding efficiency efforts and network adaptation efforts?

· What coding and network adaptation options have to be provided by H.26L?

· How are these coding options negotiated between terminals?

· Should there be a definition of levels and profiles which mandates coding options?

· What can we learn from previous standardization efforts to make H.26L a generic but efficient video coding standard?

Concepts

We will provide some answers to the previous questions which might not be the common sense of the experts. However, hopefully they will provide the basis for a discussion to agree on work items for the NALAG. Based on this we present some concepts to solve the identified problems.

Subjective Answers to the Questions

· What are/is the application of H.26L?
Though communication over low bit rate terminals seems to be the main focus several other applications should be supported. From previous contributions Q-15-G-11 and Q-15-J-22 some additional applications can be identified. Especially streaming video applications (precoded video and online generation) for unicast/multicast/broadcast transport has been addressed. The supported data rates have been reported to be in the range of 10 kbit/s up to 2 Mbit/s.

· What are/is the network/protocol H.26L will be transmitted over?
The main focus for H.26L will be the transport inside H.32X which does not define the underlying network which might be a mobile or fixed network, circuit or packet switched, etc. However, it is quite obvious that almost all existing networks support a packetized transmission and future networks definitely will. Additionally, future networks will support variable bit rate applications and data prioritization. All these issues should be considered when defining a generic interface. 

· What are the requirements for the each network-application pair?
This can definitely not be answered completely. However, as the H.26L will have to support more than one network-application pair it is necessary to introduce a flexible standard which a reasonable amount of options which allow adaptation to each network-application pair.

· How do these requirements affect coding efficiency efforts and network adaptation efforts?
The coding efficiency efforts have to adopt several mechanisms which allow to adjust encoding/decoding complexity, delay, bit rate, random access, resynchronization, scalability, prioritization, etc. Network adaptation has to consider the negotiation of the mechanisms and to support the these mechanisms by an appropriate interface to the networks. 

· What coding and network adaptation options have to be provided by H.26L?
The mechanisms provided by the video coding layer to support the mentioned  parameters have to be identified by the video coding experts. Several attempts to for additional functionalities have already been considered: B-pictures, FGS, slice modes, data partitioning, etc. Network adaptation has to identify problems which are related to synchronization, buffer management or delay issues and error recovery mechanisms. If certain necessary features can not be provided by underlying networks this has to be supported by the NAL.  

· How are these coding options negotiated between terminals?
Common setup protocols like H.245 have to be used. The integration of H.26L coding options into common setup protocols is task of the NALAG. Formal and informal contact to the relevant standardization bodies is necessary. An introduction of profile and levels is proposed.

· Should there be a definition of levels and profiles which mandates coding options?
A definition of appropriate coding options for certain applications definitely will help the acceptance of H.26L. Additionally the setup will be simplified if not all coding options can be negotiated. Especially for streaming video application a definition of profiles is necessary as negotiation is impossible in general. The support of levels would help to specify target bit rates and complexity issues.

· What can we learn from previous standardization efforts to make H.26L a generic but efficient video coding standard?
The number of negotiable options/profile/levels should be limited. Applications should be identified and coding options should be grouped according to the expected delay, complexity and bit rate constraints.

H.26L Layer Model

We propose the definition of an H.26L layer model with appropriate internal and external interfaces. Figure 1 shows an appropriate model. We propose to have three different instances: a video coding layer, a network adaptation layer and a H.26L Setup and Control entity. We also propose to define an internal H.26L interface including an internal data interface (IFid) and an internal control interface (IFic).
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Figure 1 H.26L layer model for network adaptation

Video Coding Layer and Internal H.26L Interface

The unique task of the video coding layer should be coding efficiency under generally three constraints: data rate, complexity, and delay. Additionally, several other aspects like random access, error resiliency by interrupting the predictive coding chain or fast bit rate adaptation should be possible. To fulfill these tasks as good as possible the introduction of coding options is probably necessary. The internal H.26L interface should serve as a simple mean to separate the two standardization issues coding efficiency and network adaptation. Therefore, we propose to define an interface from/to the Network Adaptation Layer, the internal H.26L data interface (IFid) and one from the H.26L Setup and Control entity, the internal H.26L control interface (IFic). For simplicity, we propose to define the IFid according to the current test model stream. Future adaptation will be necessary if additional features will be included in the test model. We propose that the IFic should define the coding options defined by the Video Coding Layer in H.26L. This may include the possible usage of B-frames, the maximum number of reference frames, the usage of I-frames and many other options to be identified. This interface is relevant for the Video Coding Layer and therefore should be defined by the video coding experts.

Network Adaptation Layer and Generic Network Interface

We propose a generic network interface where packets are delivered to the underlying network. A packet consists of a header and a payload. Whereas the payload is not considered to be changed by the network layer, the header information should be transmitted by internal means of the network layer if possible. It is recommended to adjust the format of the transmitted header information to network specific formats.
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Figure 2 Generic Network Interface

We propose the following information to be included in the header

· Sequence number: shall be continuously incremented for each packet as modulo counter. 

· Temporal reference: A common format has to be specified

· Random Access Flag: If set, this payload allows to access the video stream without knowledge of previous packets

· Stuffing Flag: If set, this payload only includes stuffing information, might be necessary for fixed bit rate applications

· Priority Indication: defines the importance of the payload. This information might be used by the network to apply prioritization mechanisms or unequal error protection

· Payload Length: Length of the payload in bits

· Error Indication Flag: This flag indicates that the payload is erroneous (used at receiver only)

· Etc.

The exact syntax and semantics is an important task of the standardization of H.26L. They should be adapted to common network protocols and the necessities of H.26L. The payload should include data only. Synchronization and Temporal Reference information should not be included in the payload. The appropriate transformation of information delivered at the internal H.26L interface into this format is task of the network adaptation layer adhoc group. A possible realization which includes data partitioning is presented in document Q-15-K-18. Additionally, the network adaptation layer might need some setup and control information defined by the H.26L setup and control entity. Further investigation is necessary. A collaboration with the appropriate network and protocol standardization bodies is necessary.

Negotiation of Coding Options

Obviously, it is necessary to negotiate coding options. We propose that the coding options should be exchanged by the definition of a certain profile and a certain level which is exchanged by the terminals. Each level and profile includes several coding options. We propose that coding options should only be included in the standard if they can be assigned to a certain profile/level. A generic interface for the setup and control information should be defined which allows to use standard setup and control protocols. This requires collaboration with the appropriate network and protocol standardization bodies. Further investigation of semantics and syntax is necessary and should be included in the list of work items of the network adaptation layer adhoc group. 

Summary of Proposals and Identified Work Items

We summarize the proposals included in this document. We propose

· that H.26L should be adapted to several applications and several networks,

· the introduction of a layer model which separates coding efficiency and network adaptation efforts,

· the introduction and definitions of profiles and levels in H.26L,

· the introduction of an internal data interface and an internal control interface,

· the introduction of a generic packet network interface including a generic header and a data payload,

· the introduction of appropriate setup and control interface based on profile and levels,

· that coding options will be included only in the standard if they can be assigned to a certain profile/level.

Therefore, we identify a list of work items for the H.26L standardization

· identification of applications and networks,

· identification and definition of profile and levels,

· specification of appropriate coding options,

· specification of an appropriate internal H.26L interface,

· specification of an appropriate generic network data interface (IFnd),

· specification of an appropriate network control interface (IFnc),

· definition of appropriate test conditions.
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