	ITU - Telecommunications Standardization Sector

STUDY GROUP 16 Question 6

Video Coding Experts Group (VCEG)

_________________

Fourteenth Meeting: Santa Barbara, CA, USA, 21-24 September, 2001
	Document  VCEG-N72r1
Filename: VCEG-N72r1.doc

Generated: 26 September ’01


	Question:
	Q.6/SG16 (VCEG)

	Source:
	Stephan Wenger
TU Berlin / Teles AG
Franklinstr. 28-29
D-10587 Berlin

Thomas Stockhammer
Institute for Communications Eng.
Munich University of Technology
D-80290 Munich

Germany

Miska M. Hannuksela
Nokia Mobile Phones
P.O. Box 68
33721 Tampere
Finland  
	
Tel:
Fax:
Email:


Tel:
Fax:
Email:


Tel:
Email:
	
+49-172-3000813
+49-30-36282387
stewe@cs.tu-berlin.de


+49-89-28923474
+49-89-28923490
stockhammer@ei.tum.de
+358 40 5212845
miska.hannuksela@nokia.com

	Title:
	H.26L over IP Framework: Proposed H.26L NAL normative text

	Purpose:
	Proposal


_____________________________
Summary

This document contains the proposed normative text for the H.26L RTP/UDP/IP Network Adaptation Layer.  It is part of a suite of documents that are based on VCEG-N52.


Slice Layer

A slice compromises an integer number of macroblocks in scan order that belong to a single picture.  A slice consists of a header containing a number of UVLC codewords, and the macroblock data of the slice.  The header contains the following codepoints (the actual representation depends on the NAL used):

PictureID
PictureID of the picture the slice belongs to.  Picture ID shall be incremented by 1 for each coded and transmitted non-B picture in modulo arithmetic (using MaxPicID of the parameter set in use).   For B pictures, Picture ID shall be incremented relative to the value in the most recent non-B picture that precedes the B picture in the bitstream order (a picture which is temporally subsequent to the B picture). 
SliceType
Indicates the slice type, with the following defined values

0: Inter (P-) Slice
1: B-Slice
2: SP-Slice 
3: Intra (I-) Slice

else: reserved

FirstMBInSliceX
The horizontal position (column) of the first macroblock in the slice.

FirstMBInSliceY
The vertical position (row) of the first macroblock in the slice.

InitialQP
The QP used for the first macroblock of the slice, coded as an integer with a value of 31 – QP.  




Network Adaptation Layer for RTP/UDP/IP transport

Coder and Decoder maintain an integer number of parameters sets, containing the following information about the packet stream:

int MaxPicId
Maximum number for the PicId Calculation.

int PixAspectRatioX

Pixel geometry
int PixAspectRatioY
int DisplayWindowOffsetTop
The visible display window (may be smaller than the size in MBs of the coded picture

int DisplayWindowOffsetBottom

int DisplayWindowOffsetRight

int DisplayWindowOffsetLeft

int XsizeMB


Picture size, x dimension, in macroblocks

int YSizeMB

enum EntropyCoding

{UVLC, CABAC}

enum MotionResolution

{quarter, eigth}

enum PartitioningType

{SingleSlice, DataPartitioning}

enum IntraPredictionTYpe

{Unrestricted, Restricted} subject to further study (MBMODE)
int[] HRCParameters

Parameters for the Buffer Management as per Microsoft Proposal
The parameter sets are conveyed out of band, typically through a reliable control protocol.  Coders shall only use parameter sets that are known to be available at the decoder.  Parameter sets may be static or may change dynamically.  Each RTP packet contains a reference to the number of the parameter set to be used to decode this packet.

The network adaptation layer for RTP/UDP/IP transport can be used in Single Slice Mode or Data Partitioning Mode.  The Single Slice Mode packetizes a single slice in one RTP packet.  The Data Partitioning Mode uses up to three partitions per slice, containing header, intra, and inter data (see below for a precise definition of the content).  Compound packets can be used to combine one or more partitions and/or single slice packets into a single RTP packet, without the use of an RTP multiplex tool and at reasonably low overhead.  The availability of the Data Partitioning Mode and the Compound Packet Mode depends on the profile used. 

Common use of RTP header fields

The following RTP header fields are set as per RFCxxxx (H.26L RTP payload specification):

Timestamp
The presentation timestamp of the picture the slice belongs to, 27 MHz base clock.  Slices are associated to pictures by using this time stamp.

Marker bit
Set for the very last packet of a picture

Sequence No
Increased by one for each sent packet.  Set to a random value during startup as per RFC1889

Version
(V)
set to 2

Padding
(P)
set to 0

Extension (X)
set to 0

Payload Type (PT)
established dynamically during connection establishment

All other RTP header fields are set as per RFC1889 or, in the near future, its successor.  There is no H.26L specific RTP payload header.

First Byte of RTP payload

The first byte of the RTP payload indicates the type of the RTP packet and an error indication.  

The format of the first byte in the payload is as follows:

+-+-+-+-+-+-+-+-+

|0|1|2|3|4|5|6|7|

+-+-+-+-+-+-+-+-+

|   T   |E|  R  |

+-+-+-+-+-+-+-+-+

T: Packet type (4 bits): indicates the type of payload in the packet:

0: Single Slice

1: Partition A

2: Partition B

3: Partition C

4: Compound Packet

5: Supplementary Enhancement Information

6: Parameter Update Packet (for further study)

E: Error Indication (1 bit): indicates the presence  of errors in the payload bytes following the First Byte, and of the Type section in the Packet Type section of the First Byte:


0: No known error


1: Corrupted payload and/or packet type

R: Set to zero, reserved for future extensions

Single Slice Mode

In Single Slice Mode one slice is carried within a single RTP packet.  The payload of the RTP packet starts with the First Byte containing the Packet Type and the Packet Error Indication.  Following this byte, and regardless of the entropy coding mode, the RTP payload continues with a UVLC coded header consisting of codewords containing management information and the slice header.  At the next byte-aligned position the coded video bits are placed, zero padding is used to achieve byte alignment at the beginning of the video bits.  Note that the byte alignment requirement may be temporary and is intended to facilitate software design and debugging.  If we remove this requirement we could save an average of 4 bits per packet.
Following the First Byte, UVLC codewords are used to specify the slice parameters:

ParameterSet
UVLC codeword, symbol number represents the parameter storage location used for the slice.

PictureID
UVLC codeword, see slice header definition.

SliceType
UVLC codeword, the symbol number indicates the SliceType, see slice header definition. 

FirstMBInSliceX
UVLC codeword, see slice header definition.

FirstMBInSliceY
UVLC codeword, see slice header definition.

InitialQP
UVLC codeword, see slice header definition.  



At the next byte aligned position the UVLC or CABAC coded macroblock data starts.  End padding is performed using zero bits according to the alignment needs of RTP (this depends of the outcome of the RTP revision process currently under study in the IETF).

Compound Packet Mode

A Compound Packet starts with the “First Byte”, indicating the Compound Packet Type and the appropriate Error Indication.  The rest of the payload consists of an integer number of sub-packets, which are not compound packets and whose structure is as follows:

First Byte
8 bits

First Byte containing the Type and the Error Indication of the Sub Packet 

Byte 2 and 3
16 bits
16-bit offset to the start of the next compound packet. The offset is relative to the byte position of the start of this 16-bit offset.

Payload

8*n bits

Video bits of the sub-packet

The inclusion of slices or partitions from different pictures is non-trivial due to the lack of the RTP timestamp in sub-packets, and is for further study.

Data Partitioning Mode

In Data Partitioning Mode, each RTP packet carries one data partition of a certain type.  Three different partition types are defined which lead to three different packet types in Data Partitioning Mode.

A: Header Data Partition Packet

Partitions of this type contain the slice header information and macroblock “header” information such as MBTYPEs, REFFRAME, INTRAPREDMODE, and MVD. 

The Header Partition Packet starts with a First Byte indicating the Partition A packet and the appropriate error code.  It is followed with the same slice header structure as the Single Slice Packet. After that, there is a SliceID defined as follows:
SliceID
Each slice of a picture is associated a unique slice identifier within the picture. The first coded slice of the picture shall have identifier 0 and the identifier shall be incremented by one per each coded slice. Note that the coding order of slices may not be identical to the normal scan order.

At the next byte-aligned location, the bit buffer of the partition starts, with zero padding being used.    Note that the byte alignment requirement may be temporary and is intended to facilitate software design and debugging.  If we remove this requirement we could save an average of 4 bits per packet.  This bit buffer may either contain UVLC or CABAC coded information.  The following syntax elements are coded in this partition:

0
SE_MBTYPE


Macroblock Type

2
SE_INTRAPREDMODE

Intra Prediction Mode
1
SE_REFFRAME


Reference Frame

3
SE_MVD


Motion Vector Data

0
SE_BFRAME


All Macroblock Data assigned to B-frames

0
SE_SPFRAME


All Macroblock Data assigned to SP-frames

Partition B: Intra Partition

This partition contains Intra-CBP and all Intra coefficients.  It starts with a “First Byte” indicating Partition Type B and the appropriate Error Code. It is followed with two UVLC codewords: PictureID and SliceID, which identify the picture and the slice which the partition belongs to. After that, yet another UVLC codeword indicating the partition type in use. Codeword index 1 is used for Partition B (Intra partition). At the next byte-aligned location, the bit buffer of the partition starts.    Note that the byte alignment requirement may be temporary and is intentended to facilitate software design and debugging.  If we remove this requirement we could save an average of 4 bits per packet.  This bit buffer may either contain UVLC or CABAC coded information.  The following syntax elements are coded in this partition:

4
SE_CBP_INTRA

Coded Block Pattern for Intra Coded MBs

5
SE_LUM_DC_INTRA

Luma DC Coefficients for Intra Coded MBs

6
SE_CHR_DC_INTRA

Chroma DC Coefficients for Intra Coded MBs

7
SE_LUM_AC_INTRA

Luma AC Coefficients for Intra Coded MBs

8
SE_CHR_AC_INTRA

Chroma AC Coefficients for Intra Coded MBs

Partition C: Inter Partition

This partition contains Inter-CBP and all Inter coefficients.  It starts with a “First Byte” indicating Partition Type C and the appropriate Error Code. It is followed with two UVLC codewords: PictureID and SliceID, which identify the picture and the slice which the partition belongs to. After that, yet another UVLC codeword indicating the partition type in use. Codeword index 0 is used for Partition C (Inter partition). At the next byte-aligned location, the bit buffer of the partition starts.    Note that the byte alignment requirement may be temporary and is intended to facilitate software design and debugging.  If we remove this requirement we could save an average of 4 bits per packet.  This bit buffer may either contain UVLC or CABAC coded information.  The following syntax elements are coded in this partition:

9
SE_CBP_INTER

Coded Block Pattern for Inter Coded MBs

10
SE_LUM_DC_INTER

Luma DC Coefficients for Inter Coded MBs

11
SE_CHR_DC_INTER

Chroma DC Coefficients for Inter Coded MBs

12
SE_LUM_AC_INTER

Luma AC Coefficients for Inter Coded MBs

13
SE_CHR_AC_INTER

Chroma AC Coefficients for Inter Coded MBs

Update Parameter Packet

It may be desirable to allow the transmission of parameter sets in the payload, in their own packet.  One concept is to simply send the ASCII coded SDP parameters in their own packet.  We need to figure out the appropriate settings for the RTP header fields, in particular the RTP timestamp and the marker bit.  This is for further discussion, and the authors will seek guidance from IETF/AVT experts on this.  

Supplementary Enhancement Packet

It may be desirable to allow the transmission of supplementary enhancement information in the payload of a special packet, the content to be designed.  VCEG-N60 contains a proposal of syntax for supplementary enhancement information.  Again, the timestamp and marker bit issue has to be clarified.
B Picture Considerations

To preserve the disposable nature of B pictures, any picture SHALL NOT contain B slices in conjunction with any other slice type.
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