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Introduction


	This document discusses two issues on bit stuffing for AL-1M and AL-3M of H.223 Annex A. 


At the last meeting (Atlanta), it was recognized that a new bit stuffing mechanism would be necessary to fill an AL-PDU. In addition to the current byte stuffing, the specification of the bit stuffing procedure shall be clearly defined in the draft. Furthermore these stuffing procedure should be provided also for the AL-PDU without ARQ header.


	The second issue is related to another necessity of stuffing. The AL-PDU payload is a ‘slot’ in which a divided AL-SDU is filled. Although the slot may not be filled completely in some cases, the current H.223 Annex A provides no possibility of stuffing for the AL-PDU payload. 


Clarification of the Problem 


(1)Bit and byte stuffing for AL-PDU


	The current byte stuffing procedure, which uses CBS and LBS codes, is quite simple and it shall be left as it is. The CBS and LBS codes are error resilient because they are repetition codes. The newly defined stuffing bits must be also error resilient enough. 


	In addition, the bit and byte stuffing fields are necessary not only for AL-PDUs with optional ARQ headers but also for those without ARQ headers.  





(2)Stuffing for AL-PDU Payload


The following depicts an example of AL-1M process in the Framed Transfer Mode.
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	The length of an AL-PDU payload (T) and the length of a RCPC packet (Lrcpc) can be obtained by the following equations.
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			where 	R: 	Code rate of RCPC code ( 8/p; p = 8 -> 32)


				Lcrc:	Length of CRC


				Ltb:	Length of tail bits of the RCPC code


	In the above equations, only special pairs of (T*, Lrcpc*) give T_a = T_b. It means that the length of the AL-PDU payload (T) is always byte-aligned. 


	On the other hand, the length of an AL-SDU may not be byte-aligned. Therefore bit stuffing is necessary at the last part of the AL-SDU to fill the AL-PDU payload completely. 
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Possible Solution


(1)Bit and byte stuffing for AL-PDU


	If ARQ header exists, add 3bit of Bit Stuffing Field(BST) to the Forward Control Field. The BST indicates the number of stuffing bits explicitly. This idea was proposed at the last meeting, and it looks reasonable so far. 


	Even when ARQ header does not exist, bit and byte stuffing is needed. In this case, add the stuffing header to the AL-PDU.
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(2)Stuffing for AL-PDU Payload


	Put variable length stuffing codes into all AL-PDU Payloads. The stuffing position and an example of the stuffing codes are shown below.
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Number of Stuff Bits�
Stuffing Code�
�
1�
1�
�
2�
01�
�
3�
001�
�
4�
0001�
�
5�
00001�
�
6�
000001�
�
7�
0000001�
�
8�
00000001�
�



END


� Contact:	Yutaka Machida, Yohji Yokoyama		Tel.: 	+81 45 939 1287


	Matsushita Communication Industrial Co.,Ltd.		Fax.:  	+81 45 934 8765


		E-mail: ymachida@adl.mci.mei.co.jp


		





HDLC Flag





HDLC Flag





 AL-SDU





Ltb





Lcrc





T





TB





CRC





AL-PDU Payload





RCPC Coding





Lrcpc





Lh





Stuff Bits





ARQ Header





RCPC Packet





AL-PDU( = Data/Control Slot of MUX-PDU)





T_a =    (Lrcpc *R)   - Lcrc -Ltb   ------------ (2-1)





Lrcpc =                          		 -----------  (2-2)
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