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Introduction

H.263+ has been determined at SG16 meeting on March 1997. After the meeting,
 
draft12 of H.263+ was published. The draft still has inappropriate descriptions especially in the part of Annex N. This contribution identifies the problems and proposes amendments to the text in order to fix them. 

Problems

Start code emulation due to the back channel syntax

EPBs (Emulation Prevention Bits) before and after GN/MBA field in Figure N.4 have been deleted in the draft12. They used to be in the draft11. Start code emulation may occur without them in the VideoMux mode. These EPBs are necessary only in the VideoMux mode.

Start code emulation between GOB/Slice header and macroblock data

In the current syntax, the last part of the GOB header may have 10 '0's in TRP and 1 '0' in BCI. The first part of macroblock data may have 9 '0's and it ends up with the start code emulation. If BCI works as E
PB, this problem will be cleared. The proposed modification of the BCI part is the following.



N.4.1.3 Back Channel message Indication (BCI) (1/2 bit) 

A bit, when set to "1", signals the presence of the following optional video backchannel message (BCM) field. "01" indicates the absence or the end of the video backward channel message field. Combinations of BCM and BCI may not be present, and may be repeated when present. BCI shall be set to "01" if the videomux mode is not in use.



Sec. 5.1.15 also has the description of BCI and needs the same modification.

Length of TRP field

The length of TRP must be always 10 bits, not 8/10 bits, because the decoder cannot decide its length from the picture header of the current picture. The previous picture may have different picture clock frequency.

TR field in each GOB/Slice layer to improve loss detection capability

Some type of packet loss is undetectable and the effect of the loss may be propagated to the following pictures even if we use the backward channel messages of Annex N in the current syntax. 


Consider the following case.



TR�Correctly received GOB number��0�0�1�2�3�4�5�6�7�8��3�0�1�2�3�4������6��������7�8��9�0�1�2�3�4�5�6�7�8��

GOBs from (TR=3,GN=5) through (TR=6,GN=6) are lost in the above case. Coding frame rate is 10Hz. The decoder may decode the GOB(TR=6,GN=7) as GOB(TR=3,GN=7) because the most recent picture header says the TR=3. The decoder does not know which frame is skipped, therefore this type of packet loss is never detected at the decoder. Addition of the TR field in each GOB or each slice solves this problem.  





Note: It might be good to consider to add TR field 
also i
n the slice header even if Annex N is 
not in use.
 The decoder can avoid to display GOBs from different frames simultaneously
 by this amendment
.



Possible start code emulation in the Slice header

Start code emulation may occur in the current slice layer syntax in Annex K. The syntax of Annex K is directly inherited to that of the slice layer for NEWPRED in Annex N. Therefor
e
 start code emulation may also occur in that of Annex N. 

The maximum length of MBA is 14 bits and the length of SQUANT is 5 bits. So the following bit pattern is possible in the slice header.

MBA   :     10000000000000

SQUANT: 00001



In this case, 17 consecutive 0s appear. EPB not only before MBA but also after MBA is the possible solution to prevent the emulation. 



Conclusion

We have identified 5 problems in the draft12 syntax and proposed  possible solutions to fix them. The attachment is the proposed full text of Annex N of H.263+.



�
Annex N.�Reference Picture Selection Mode

(This annex forms an integral part of this Recommendation.)

N.1.	Introduction

This annex describes the optional Reference Picture Selection mode of H.263, which operates using a modified interframe prediction method called “NEWPRED.” The capability of this mode of H.263 is signaled by external means (for example Recommendation H.245). The amount of additional picture memory accommodated in the decoder may also be signaled by external means to help the memory management at the encoder. This mode can use backward channel messages sent from a decoder to an encoder to inform the encoder which part of which pictures have been correctly decoded at the decoder.  The use of this mode is indicated in the PLUSPTYPE field of the picture header. This mode has two backchannel mode switches which define whether a backward channel is used and what kind of messages are returned on that backward channel from the decoder, and has another submode defined in terms of the channel for the backward channel messages.

The two backchannel mode switches of this mode determine the type of messages sent on the back channel, specifying whether ACK (acknowledgment messages), or NACK (non-acknowledgment messages) are sent.  Together, the two switches define four basic methods of operation:

NEITHER:  In which no backchannel data is returned from the decoder to the encoder,

ACK: In which the decoder returns only acknowledgment messages,

NACK: In which the decoder returns only non-acknowledgment messages, and

ACK+NACK:  In which the decoder returns both acknowledgment and non-acknowledgment messages.

There are also two methods of operation in terms of the channel for backward channel messages:

Separate Logical Channel mode:  This method of operation delivers backchannel data through a separate logical channel in the multiplex layer of the system, and

VideoMux mode: This method of operation delivers backchannel data for received video within the forward video data of a video stream of encoded data.

The specific type of operation as outlined above is indicated in the picture header.  This annex specifies a syntax for the backward channel messages as well as for forward channel data.

N.2.	Video source coding algorithm

The source coder of this mode is shown in generalized form in Figure N.1. This figure shows a structure which uses a number of picture memories. The source coder may select one of the picture memories to suppress the temporal error propagation due to the inter-frame coding. The Independent Segment Decoding mode described in Annex R, which treats boundaries of GOBs or slices as picture boundaries, can be used to avoid error propagation due to motion compensation across the boundaries of the GOBs or slices when this mode is applied to a smaller unit than a picture, such as a GOB or slice.  The information to signal which picture is selected for prediction is included in the encoded bitstream. The strategy used by the encoder to select the picture to be used for prediction is out of the scope of this Recommendation.

�� EMBED Word.Picture.6  ���

FIGURE N.1/H.263

Source coder for NEWPRED

N.3.	Channel for backward channel messages

This mode has two methods of operation in terms of the type of channel for backward channel messages. One is the separate logical channel mode and the other is the videomux mode. The separate logical channel mode is a preferred mode and delivers the backward channel message defined in N.4.2 through the dedicated logical channel. The videomux mode is prepared for the system which cannot set up the separate extra channel for the backward channel messages due to the restriction of the number of channels’ combinations. The videomux mode delivers the backward channel messages through the same logical channel with the forward video data in the opposite direction.

N.3.1 Separate Logical Channel Mode

The separate logical channel mode delivers backward channel messages through a dedicated logical channel opened only for the purpose of the backward channel messages. The association mechanism with the forward channel which delivers video data is provided by external means (for example Recommendation H.245).

N.3.2 VideoMux Mode

The videomux mode delivers the backward channel messages through the same logical channel with the forward video data in the opposite direction. The syntax of the multiplexed bitstream is described in the section N.4.1.  The backward channel messages may be inserted by using the Back Channel message Indication (BCI) in the part of GOB or slice header. 

N.4.	Syntax

N.4.1.	Forward Channel

The syntax for the forward channel which brings the compressed video signal is the same of Figure 6 except the Group of Blocks (GOB) layer. The syntax of the GOB layer is illustrated in Figure N.2. The fields of  TRPI, TRP, BCI, and BCM are added to Figure 9.
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FIGURE N.2/H.263

Structure of GOB layer for NEWPRED

When the use of the optional Slice Structured mode described in Annex K is indicated in the PLUSPTYPE field, the syntax of the slice layer is modified in the same way as the GOB layer. The syntax is illustrated Figure N.3.
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Structure of Slice layer for NEWPRED


N.4.1.1.	TR
I (Te
mporal Reference 
Indicator) (1 bit)


TR
I indicates th
e existence of the following TR
 field.


0: TR
 field does not exist.�1: TR
 field does exist.


N.4.1
.2
.	Temporal Reference (TR) (
8/
10 bits)


TR
 is an eight bit number unless the use of a custom picture clock frequency is indicated in the PLUSPTYPE field, in which case it is a ten bit number consisting of the concatenation of ETR and TR
 of the picture header
. 





N.4.1.
3
1
.	TRPI (Temporal Reference for Prediction Indicator) (1 bit)

TRPI indicates the existence of the following TRP field.

0: TRP field does not exist.�1: TRP field does exist.

TRPI shall be equal to zero whenever the picture is an I or EI picture.

N.4.1.
4
2
.	Temporal Reference for Prediction (TRP) (
8
/
10 bits)

TRP indicates the Temporal Reference which is used for prediction of the encoding, except for in the case of B pictures. For B pictures, the picture having the temporal reference TRP is used for the prediction in the forward direction.  TRP is 
an eight bit number unless the use of a custom picture clock frequency is indicated in the PLUSPTYPE field, in which case it is 
a ten bit number
 consisting of the concatenation of ETR and TR
.
 
If a custom picture clock frequency 
w
a
s
 not in use for the reference picture, the two MSBs of TR are zero and the LSBs contain the eight bit TR found in the picture header of the reference picture.  If a custom picture clock frequency was in use for the reference picture, TR is a ten bit number consisting of the concatenation of ETR and TR from the reference picture header.




N.4.1.
5
3
	Back Channel message Indication (BCI) (1
/2
 bit)

A bit, when set to "1", signals the presence of the following optional video backward channel message (BCM) field. "0
1
" indicates the absence or the end of the video backward channel message field. Combinations of BCM and BCI may not be present, and may be repeated when present. BCI shall be set to "0
1
" if the videomux mode is not in use.

N.4.1.
6
4
	Backward Channel Message (BCM) (Variable Length)

The Backward channel message having syntax as defined in the section N.4.2 shall be put in the field if and only if the preceding BCI is set to "1".

N.4.2.	Backward Channel

The syntax for the backward channel which conveys the acknowledgment/non-acknowledgment messages is illustrated in Figure N.4.  This message is returned from a decoder to an encoder in order to tell whether a forward channel data was correctly decoded or not .





� EMBED Word.Picture.6  ���



BT�URF�TR�ELNUMI�(ELNUM)�GN/MBA�RTR�(BSTUF)��FIGURE N.4/H.263

Structure of backward channel for NEWPRED

N.4.2.1.	Backward message Type (BT) (2 bits)

Backward message type indicates if the corresponding part of the encoded message is correctly decoded or not. Which type of message is required for the encoder is indicated in the picture header of the forward channel.

00: reserved for future use�01: ACK. It indicates the correct decoding of the corresponding part of the forward channel data.�10: NACK. It indicates the erroneous decoding of the corresponding part of the forward channel data.�11: reserved for future use

N.4.2.2.	Unreliable Flag (URF) (1 bits)

The Unreliable Flag is set to 1 when a reliable value for TR or GN/MBA is not available to the decoder. (When BT is NACK, a reliable TR may not be available at the decoder.)

0: reliable�1: unreliable

N.4.2.3.	Temporal Reference (TR) (10 bits)

Temporal reference contains the TR information of the video picture segment for which the ACK/NACK is indicated in the backward channel message.  Note: The meaning of the term “video picture segment” as used herein is defined in Annex R.  If a custom picture clock frequency was not in use for the reference picture, the two MSBs of TR are zero and the LSBs contain the eight bit TR found in the picture header of the reference picture.  If a custom picture clock frequency was in use for the reference picture, TR is a ten bit number consisting of the concatenation of ETR and TR from the reference picture header.

N.4.2.4.	Enhancement Layer Number Indication (ELNUMI) (1 bit)

The enhancement layer number indication is “0” unless the optional Temporal, SNR and Spatial Scalability mode (Annex O) is used in the forward channel data and some enhancement layers of the forward channel are combined on one logical channel and the backward channel message refers to an enhancement layer (rather than the base layer), in which case the enhancement layer number indication shall be “1”.

N.4.2.5.	Enhancement Layer Number (ELNUM) (0/4bits)

Enhancement layer number is present if and only if ELNUMI is “1”, in which case it contains the layer number of the enhancement layer referred to in the back-channel message.

N.4.2.6.	GOB Number/Macroblock Address (GN/MBA) (5/6/7/8/11/13/14 bits):

A GOB number or Macroblock address is present in this field.  If the optional Slice Structured mode is not in use, this field contains the GOB number of the beginning of the video picture segment for which the NACK/ACK message is indicated in the backward channel message. If the optional Slice Structured mode is in use, this field contains the macroblock address of the beginning of the slice for which the NACK/ACK message is indicated in the backward channel message.  The length of this field is the length specified elsewhere in this Recommendation for GN or MBA.

N.4.2.7.	Requested Temporal Reference (RTR) (10 bits)

Requested temporal reference is present only if BT is NACK. RTR indicates the requested temporal reference of the GOB or slice associated with the NACK. Typically it is the TR of the last correctly decoded video picture segment of the corresponding position at the decoder.  If a custom picture clock frequency was not in use for the requested reference picture, the two MSBs of RTR are zero and the LSBs contain the eight bit TR found in the picture header of the requested reference picture.  If a custom picture clock frequency was in use for the requested reference picture, RTR is a ten bit number consisting of the concatenation of ETR and TR from the requested reference picture header.

N.4.2.8.	Stuffing (BSTUF) (Variable Length)

BSTUF consists of a codeword of variable length consisting of zero or more bits of value “0”. This field presents if and only if the separate logical channel mode is in use.



N.4.2.9
.	Emulation Prevention B
it (E
PB) (1 bit)



The field is present if and only if the videomux mode is in use. This field is always set to “1” to prevent a start
 
code emulation.




N.5. Decoder Process

The decoder of this mode may need an additional number of picture memories to store the correctly  decoded video signals and their Temporal Reference (TR) information. The decoder uses the stored picture for which the TR is TRP as the reference picture for inter-frame decoding instead of the last decoded picture, if the TRP field exists in the forward channel data. When the picture for which the TR is TRP is not available at the decoder, the decoder may send a forced intra update signal to the encoder by external means (for example Recommendation H.245).  Correctly decoded video picture segments shall be stored into memory for use as later reference pictures on a first-in, first-out basis (except for B pictures, which are not used as reference pictures).

An acknowledgment message (ACK) and a non-acknowledgment message (NACK) are defined as  backward channel messages. An ACK may be returned when the decoder decodes a video picture segment successfully. NACKs may be returned when the decoder fails to decode a video picture segment, and may continue to be returned until the decoder gets the expected forward channel data which includes the requested TRP or an Intra update. Which types of message shall be sent is indicated in the MF field of the picture header of the forward channel data.
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