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Introduction

In document Q15-K-19 the definition of a network adaptation layer was proposed. An appropriate interface was specified which especially supports data partitioning. The concept has been accepted and is integrated in the current software test model. However, two problems have occurred with the introduction of the network adaptation layer:

1. The concept and the software integration of the network adaptation layer do not completely match,

2. The concept presented in Q15-K-19 adds inherent delay due to the packet length parameter. 

The contribution will clarify the concept of the network adaptation layer, and, additionally propose some changes in the interface between video coding layer (VCL) and network adaptation layer (NAL) to avoid the inherent delay problem. We briefly review the concept of the separation of NAL and VCL. Figure 1 shows the H.26L stack including both layers. The VCL is unique for all underlying networks whereas the NAL should be specified for each underlying network. Tasks of the NAL are setup, stuffing, signaling, synchronization, temporal information, encapsulation, closing down, etc. These tasks should be carried out using network specific mechanisms. Additionally, it should be mentioned that the VCL2NAL-Interface is conceptual and does not have to be implemented.
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Figure 1 H.26L-Stack with Video Coding Layer and Network Adaptation Layer

Status of Current Software

The current software defines the following partition information to be used at the interface between the VCL and the NAL. 

#define MAXPARTITION

23

/* Maximum partition ID */

#define MAXSIZEPARTITION
10000
      /* Maximum bytes per partition */

#define MAXSYMBOLS

30000

/*!

 * \brief
struct defining partition information

 */

typedef struct {


int PicID;



/* ID for current Frame */


int SliceID;


/* ID for current Slice in Frame */


int StartMB;


/* Macroblock address for starting MB */


unsigned int byteptr;

/* ??? */


unsigned int bitcount;

/* Number of Bits in this Partition */


unsigned int Symbols;

/* ??? */


int byte;


    
/* ??? */


int bitcounter;


/* ??? */



byte d[MAXSIZEPARTITION];
/* Data Payload */

} PInfo;

Inherent delay might be added as the entire frame or at least slice has to be processed until the partition can be passed to the NAL. Additionally, some values are not specified in detail. An exact specification is necessary in the software and the documentation. Additionally, the separation between VCL and NAL is not completely clear. It should be obvious that the video test model only consists of the VCL with an appropriate interface. The NAL should be specified for each network separately.

Proposal for H.26L NAL Design

Proposal for H.26L VCL-to-NAL Interface

We propose to define a H.26L VCL-to-NAL Interface (V2NIf) syntax as follows.

typedef struct {


int TimeStamp


/* gives temporal information         */



int StartMB;


/* Macroblock address for starting MB */


int NoMB;                     /* Number of Ids                      */


int TPFlag;



/* Temporal Prediction Flag           */


int SPFlag;



/* Spatial Prediction Flag            */


int SyncFlag;


/* Synchronization Necessity Flag     */


int DepFlag;


/* Depends on previous partitions     */


int PartID;



/* Defines the included elements      */ 


int PLength;

 
/* Payload Length in Bits             */


bit *dpayload;


/* Data Payload                       */

} VCL2NALIf;

The semantics are as follows:

TimeStamp: 
includes an appropriate temporal information

StartMB:  
gives the macroblock address of the first MB included in the partition

NoMB:

gives the number of macroblocks included in this partition

TPFlag:
signals if the information included in this partition is temporarily predicted from previous frames.

SPFlag:
signals if the information included in this partition is spatially predicted from parts within this frame. If this flag is set to 0 we have a slice boundary or a new frame.

SyncFlag:
signals if the information included in here can be appended to the previous partition without any synchronization information.

DepFlag:
signals if the information included in here depends on the decoding of a previous partition.

PartID:
signals the included syntax elements in the partition according to the following table which includes all possible partitions currently included in elements.h 

PartID
Included syntax element

0
All syntax elements are included in this partition and MBs are ordered sequentially

1
All syntax elements included in this partition and ordering according to syntax elements

11
HEADER, PTYPE

12
MBTYPE, REF_FRAME, INTRAPREDMODE

13
MVD

14
CBP_INTRA_LUM, CBP_INTER

15
LUM_DC_INTRA, LUM_AC_INTRA, LUM_DC_INTER, LUM_AC_INTER

16
CHR_DC_INTRA, CHR_DC_INTER

17
CHR_AC_INTRA, CHR_DC_INTRA

21
HEADER, PTYPE, MBTYPE, REF_FRAME

22
INTRAPREDMODE, MVD

23
CBP_INTRA, LUM_DC_INTRA, CHR_DC_INTRA

24
LUM_AC_INTER, CHR_AC_INTER, CBP_INTER

25
LUM_DC_INTER, CHR_DC_INTER

26
LUM_AC_INTER, CHR_AC_INTER

Others
Reserved

bitcount:
length of the data payload, not necessarily a multiple of 8.

dpayload:
data payload

It is not necessary to include the EOS Marker here, this NAL specific as well as the PSYNC and Temporal Reference. This interface specification allows to transfer each macroblock as one partition to the NAL and therefore avoids the delay problem. Also, the interface specification is unique for all networks.

For the generation of appropriate partitions the NAL and the VCL have to interact. The NAL would specify certain parameters and pass it to the video encoder to adapt to the network conditions. Rate control parameters, frequency of intra-updates, or maximum slice length might be specified. However, the syntax at the interface is identical for all networks. With this specification we can exactly define the tasks and the syntax of the NAL.

Proposal for NAL Design

We propose to specify an appropriate NAL for the following networks:

· H.320 networks,

· H.323/IP based networks,

· H.324 networks,

· H.324/M networks,

· File Format,

· etc.

The task of the NAL is to guarantee the efficient and correct delivery of the partitions in error-free transmission environment. Additionally, for erroneous transmission appropriate mechanisms should be added to get a graceful degradation. 

Specific tasks of the Network Adaptation Layer are:

· Setup,

· Stuffing,

· Byte Alignment,

· Signaling,

· Synchronization,

· Transfer of Temporal Information,

· Encapsulation,

· Closing down,

· Definition of allowed partition IDs, 

· etc.

The output of the Network Adaptation Layer should be a syntactical appropriate format for a certain transport network according to Figure 1.

For instance, for the H.320 NAL we have to specify an appropriate bit stream which fulfills the tasks mentioned above. This bit stream is very similar to the one of the current software test model. The H.320 system provides a circuit switched transmission of a bit stream. Therefore, synchronization, byte alignment before slice boundaries, signaling and temporal information has to be added. We have to add a synchronization marker for each new frame, i.e. whenever the temporal reference changes and whenever we receive a slice boundary signaled. Finally, for each frame we have to add the temporal reference in the appropriate way.

For all other networks the appropriate syntax and semantics as well as the appropriate software needs to be specified.

Conclusion

The presented contributions addresses some issues for the design of the Network Adaptation Layer for H.26L. We propose to specify a unique interface between Video Coding Layer and NAL. The interface is unique regardless of the underlying NAL. Additionally, we propose to specify an appropriate NAL for each considered underlying network. Efforts have already been started for H.324/M and H.323/IP. Similar work has to be carried out for H.320, H.324, etc. The specification and the software has to be adapted.
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