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(Draft Version - July 1997)



1	General

This annex specifies the level 2 protocol of the mobile H.223 extensions as described in H.324 annex C. This Annex only changes MUX-PDU framing of the multiplex layer, however the adaptation layer of Recommendation H.223 stays unchanged.

2	Abbreviations

For the purpose of this Recommendation the following abbreviations are added to section 4 of Recommendation H.223.

	MPL	Multiplex Payload Length

	SEBCH	Systematic Extended BCH - Codes

3	Multiplex (MUX) layer specification

The MUX-PDU framing of Recommendation H.223 is changed. In H.223 level 2 the section 6.3 to 6.6 of Recommendation H.223 shall use the following procedures and definitions.

3.1	MUX-PDU framing

All MUX-PDUs shall be delimited using 32-bit flag.

3.1.1	Flag

All MUX-PDU shall start with a flag of either 32 bits in length. The flag preceding the MUX-PDU is defined as opening flag. The flag following the MUX-PDU is defined as the closing flag. The closing flag may also serve as the opening flag of the next MUX-PDU. The 32-bit flag, listed from MSB to LSB, is: "0001 0111 1000 1010 1100 1110 1001 1000" (17 8A CE 98). The order of transmission of the bits is from MSB to LSB.

3.1.2	Flag detection

The detection of the start of a MUX-PDU by the receiver may be done by correlation of the incoming bit stream with the synchronization flag. The output of the correlator may be compared with a correlation threshold (CT). The value of CT is not specified in this annex. Whenever the output is equal or greater than the threshold, the receiver shall decide that a flag has been detected.

3.2	MUX-PDU format and coding/decoding

All MUX-PDUs shall conform to the format shown in � REF _Ref388154690 \* FORMATVERBINDEN �Figure 1�.
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Figure � SEQ Figure \* ARABISCH �1� / AnnexB	MUX-PDU format

3.2.1	Header

The format of the header shall conform to the format shown in � REF _Ref392485974 \* FORMATVERBINDEN �Figure 2�.

� EINBETTEN MSDraw  ���

Figure � SEQ Figure \* ARABISCH �2� / AnnexB	Header format of the MUX-PDU

3.2.1.1	Multiplex Code (MC) field

See section 6.4.1.1 of Recommendation H.223.

3.2.1.2	Multiplex Payload Length (MPL) field

The MPL-field describes the length of the information field, see � REF _Ref392485974 \* FORMATVERBINDEN �Figure 2�. One unit of the MPL-field consists of a integer number of bytes. The length of one MPL unit shall be defined by a message of Recommendation H.245.

Three of the MPL-field combinations shall be reserved for signaling escape sequences:

combination�description��0�the MPL-field 0 indicates that no information has to be sent. Therefore the MC is set to 0 and MPL is also 0. The combinations of MPL 0 and MC not 0 is invalid.��7E�this length information marks the end of a segmented channel. In Recommendation H.223 the PM field was used for that purpose. An empty MUX-PDU with no information shall be transmitted for the purpose of terminating a MUX-SDU from a segmentable channel. The MC-field shall be the same as that of the previous MUX-PDU.��7F�this combination indicates that the following information field is longer than 0x7D units.��3.1.2.3	Parity-Bits field with Systematic Extended BCH - Codes (SEBCH) 

The SEBCH-Code (32,11,12) is derived from a BCH-Code (31,11,11) by adding one parity bit at the end of the 31-bit BCH-sequence. The generation of BCH-Codes can be found in literature, see [1].

The code sequence c of length n from a given input sequence i of length k can be evaluated by the following equation by the help of the generator matrix G:

	c = i ( G

The generator matrix G can be seen in � REF _Ref388946609 \* FORMATVERBINDEN �Table 1�.

Table � SEQ Table \* ARABISCH �1� Generator matrix for systematic extended BCH(16,11,4) code
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The SEBCH-codes may reduce error correction capability for increasing error detection capability.

3.1.3	Information Field

See section 6.4.2 of Recommendation H.223.

3.2	Abort Procedure

Unlike paragraph 6.5 of Recommendation no abort procedure is used.

3.3	Marking of MUX-SDU boundaries�XE "Marking of MUX-SDU boundaries"�

It is necessary to detect the boundaries of MUX-SDUs in the receiver in order to identify the location of all fields which the receiver must interpret in the AL and/or in a frame-oriented higher-layer. This shall be accomplished as follows:

For non-segmentable logical channels, each MUX-SDU shall begin coincident with a slot specified in a single MultiplexElement structure whose type is logicalChannelNumber (see Recommendation H.245), and shall end after the specified repeatCount, or at the closing flag of the current MUX-PDU, whichever occurs first. The actual length of the MUX-SDU may be smaller than the length of the slot, provided that the current MUX-PDU is terminated by a closing flag immediately after the MUX-SDU. Since the size of each MUX-SDU may vary, multiple multiplex table entries may be defined to match the possible lengths of MUX-SDUs, in order to mix these MUX-SDUs with octets from other logical channels. It should be noted that the definitions given here together with the conditions given in Recommendation H.245 imply that it is allowed to place more than one MUX-SDU from a non-segmentable logical channel in one MUX-PDU, but only when the remote receiver has indicated the enhanced multiplex capability.

For segmentable logical channels, each MUX-SDU may be broken into segments and these segments may be transferred in one or more MUX-PDUs. The MPL field shall be set to “0x7E” to indicate that the last octet of the previous MUX-PDU was the final octet of the terminating MUX-SDU. As a result of this procedure, only one segmentable MUX-SDU is permitted to terminate within a MUX-PDU; as soon as the end of any MUX-SDU from a segmentable logical channel is reached, the MUX-PDU shall be terminated with a closing flag and the MPL field in the next MUX-PDU shall be set to “0x7E”. Another result of this procedure is that a MUX-PDU will never contain octets from two different MUX-SDUs of the same segmentable logical channel. In any cases a MPL field with 0x7E shall contain an empty MUX-PDU with no information field and the MC field shall be the same as that of the previous MUX-PDU.

3.4	Examples

Table 1 includes examples of MultiplexEntryDescriptors which include 1, 2 or 3 MultiplexElements in the elementList. Each row in the table corresponds to a MultiplexEntryDescriptor. For each MultiplexEntryDescriptor, the number of MultiplexElements in the elementList, the nesting depth and the subelementList size are given in separate columns.

Five logical channels are assumed as follows: LCN0: control, LCN1: audio I, LCN2: data, LCN3: video, LCN4: audio II. Audio logical channels are designated as non-segmentable, and all others are designated as segmentable.

The first five rows show examples of basic MultiplexEntryDescriptors:

The first two rows show how the entire MUX-PDU information field can be assigned to a single logical channel. It should be noted that the entry shown in row 1 can be used to send audio MUX�SDUs of any length, but not to send more than one audio MUX-SDU.

The third row illustrates how video may be transmitted after an audio MUX-SDU in a single MUX�PDU.

The fourth row shows how data and video may be mixed using a repeating pattern of 1 octet of data and 3 octets of video.

The fifth row shows how a short audio MUX-SDU, possibly representing background noise information sent during a silence period, may be mixed using a repeating pattern of data and video. This entry is used later in this subclause to illustrate the construction of the information field.

The last three rows show examples of enhanced MultiplexEntryDescriptors:

The sixth row illustrates how audio may be mixed with octets from video, data and control channels.

The seventh row shows a MultiplexEntryDescriptor with 3 MultiplexElements used to send two audio MUX-SDUs from two different audio logical channels, mixed with octets from data and video channels.

Finally, the eighth row shows an example of 2-level nesting, where an audio MUX-SDU is followed by an alternating pattern of data and video octets which repeats five times, and where the entire pattern including the audio MUX-SDU repeats untilClosingFlag.

TABLE 1 / H.223 AnnexB

Examples of MultiplexEntryDescriptors�XE "Examples of MultiplexEntryDescriptors"��(LCN: logicalChannelNumber, RC: repeat Count, UCF: untilClosingFlag)



Row�MultiplexEntryDescriptor�Element ListSize�Nesting Depth�Subelement ListSize�Example��1�{LCN1,RC UCF}�1�0�0�All audio��2�{LCN3,RC UCF}�1�0�0�All video��3�{LCN1,RC21},{LCN3,RC UCF}�2�0�0�Audio,�All video��4�{{LCN2,RC1},{LCN3,RC3},RC UCF}�1�1�2�1:3 data video��5�{LCN1,RC4},{{LCN2,RC1},�{LCN3,RC2},RC UCF}�2�1�2�Audio,�1:2 data video��6�{LCN1,RC21},{{LCN2,RC2},�{LCN3,RC6},{LCN0,RC1}RC UCF}�2�1�3�Audio, 2:6:1�data video control��7�{LCN1,RC21},{LCN4,RC25},�{{LCN2,RC1},{LCN3,RC1}RC UCF}�3�1�2�Audio I, Audio II, �1:1 data video��8�{{LCN1,RC25},{{LCN2,RC1},�{LCN3,RC1},RC5},RC UCF}�1�2�2�2-level nesting��

Figure 3 shows an example of the construction of the information field from the MultiplexEntryDescriptor and illustrates the use of the MPL field. The MultiplexEntryDescriptor shown in row 5 of Table 2 is used in this example.

Suppose that in this example at one instant of time, the multiplexer has three MUX-SDUs ready for transmission: a 4�octet MUX-SDU from LCN1, a 3-octet MUX-SDU from LCN2 and a 3-octet MUX-SDU from LCN3.

The MUX-PDU is formed starting with the 4-octet MUX-SDU from LCN1, and continuing with a 1-octet segment from LCN2, a 2-octet segment from LCN3, a 1-octet segment from LCN2 and another 1-octet segment from LCN3. Since the end of the MUX-SDU from LCN3 is then reached, the MUX-PDU is closed with a flag, and the PM field in the next MUX-PDU is set. The last octet of the MUX-SDU from LCN2 may be transmitted in any of the following MUX-PDUs.

�

Figure � SEQ Figure \* ARABISCH �3� / AnnexB	Information field example
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