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Introduction

This contribution proposes text for a draft new Recommendation describing a standardized method for automatic mode negotiation, detection of bit alignment, and confirmation of sub-channel connectivity for multimedia systems on digital networks. The new protocol provides backward compatibility with existing standards and creates an extensible mechanism to negotiate future protocols.

The principal features are ability to find bit alignment, to detect remote network type, to perform in-band testing of channel characteristics, and a flexible and extensible capability exchange and mode selection facility.

An overview of the underlying concepts of H.Dispatch is presented in document LBC-96-328.

Open Issues

Some technical and document issues which still require attention are:

Selection of final bit patterns for H.Dispatch “SP”

Examples in Appendix II

Is “Caller/Callee” good terminology?

{Editorial comments are italicized and enclosed in braces.}

�� TOC \o "1-3" �1. Introduction	� GOTOBUTTON _Toc380773750  � PAGEREF _Toc380773750 �1��

2. Open Issues	� GOTOBUTTON _Toc380773751  � PAGEREF _Toc380773751 �1��

1. Introduction and scope	� GOTOBUTTON _Toc380773752  � PAGEREF _Toc380773752 �2��

2. Definitions	� GOTOBUTTON _Toc380773753  � PAGEREF _Toc380773753 �2��

3. Abbreviations	� GOTOBUTTON _Toc380773754  � PAGEREF _Toc380773754 �3��

4. References	� GOTOBUTTON _Toc380773755  � PAGEREF _Toc380773755 �3��

5. Conventions	� GOTOBUTTON _Toc380773756  � PAGEREF _Toc380773756 �3��

6. Overview	� GOTOBUTTON _Toc380773757  � PAGEREF _Toc380773757 �4��

6.1 H.Dispatch phases	� GOTOBUTTON _Toc380773758  � PAGEREF _Toc380773758 �4��

6.1.1 H.Dispatch at start of call	� GOTOBUTTON _Toc380773759  � PAGEREF _Toc380773759 �4��

6.1.2 Resuming H.Dispatch from other protocols	� GOTOBUTTON _Toc380773760  � PAGEREF _Toc380773760 �4��

6.2 Interaction with communication network	� GOTOBUTTON _Toc380773761  � PAGEREF _Toc380773761 �4��

6.3 Phase 1: H.Dispatch Signature	� GOTOBUTTON _Toc380773762  � PAGEREF _Toc380773762 �4��

6.4 Phase 2: Network Analysis	� GOTOBUTTON _Toc380773763  � PAGEREF _Toc380773763 �5��

6.5 Phase 3: Capability exchange and mode selection	� GOTOBUTTON _Toc380773764  � PAGEREF _Toc380773764 �5��

6.5.1 Role Selection and Arbitration	� GOTOBUTTON _Toc380773765  � PAGEREF _Toc380773765 �5��

6.5.2 Capability exchange	� GOTOBUTTON _Toc380773766  � PAGEREF _Toc380773766 �5��

6.5.3 Mode Selection	� GOTOBUTTON _Toc380773767  � PAGEREF _Toc380773767 �5��

7. Signals	� GOTOBUTTON _Toc380773768  � PAGEREF _Toc380773768 �6��

7.1 Data stream model	� GOTOBUTTON _Toc380773769  � PAGEREF _Toc380773769 �6��

7.2 Phase 1: H.Dispatch Signature Block and Compatible Protocol Field	� GOTOBUTTON _Toc380773770  � PAGEREF _Toc380773770 �6��

7.2.1 Signature Pattern (SP) field	� GOTOBUTTON _Toc380773771  � PAGEREF _Toc380773771 �7��

7.2.2 Channel Characteristics (CC) field	� GOTOBUTTON _Toc380773772  � PAGEREF _Toc380773772 �8��

7.3 Phase 2: Alignment probing	� GOTOBUTTON _Toc380773773  � PAGEREF _Toc380773773 �8��

7.3.1 Phase 2a - Initial values	� GOTOBUTTON _Toc380773774  � PAGEREF _Toc380773774 �9��

7.3.2 Phase 2b - After SP acquisition	� GOTOBUTTON _Toc380773775  � PAGEREF _Toc380773775 �9��

7.3.3 Phase 2c - After RSP acquisition	� GOTOBUTTON _Toc380773776  � PAGEREF _Toc380773776 �10��

7.4 Phase 3 Signals	� GOTOBUTTON _Toc380773777  � PAGEREF _Toc380773777 �11��

7.4.1 roleAndCapability PDU	� GOTOBUTTON _Toc380773778  � PAGEREF _Toc380773778 �11��

7.4.2 modeSelect PDU	� GOTOBUTTON _Toc380773779  � PAGEREF _Toc380773779 �11��

7.4.3 youChoose PDU	� GOTOBUTTON _Toc380773780  � PAGEREF _Toc380773780 �11��

7.4.4 modeSelectAcknowledge PDU	� GOTOBUTTON _Toc380773781  � PAGEREF _Toc380773781 �12��

7.4.5 terminate PDU	� GOTOBUTTON _Toc380773782  � PAGEREF _Toc380773782 �12��

7.5 Phase 3 HDLC framing	� GOTOBUTTON _Toc380773783  � PAGEREF _Toc380773783 �12��

7.5.1 Format convention	� GOTOBUTTON _Toc380773784  � PAGEREF _Toc380773784 �12��

7.5.2 Flag sequence	� GOTOBUTTON _Toc380773785  � PAGEREF _Toc380773785 �13��

7.5.3 Information field	� GOTOBUTTON _Toc380773786  � PAGEREF _Toc380773786 �13��

7.5.4 Frame check sequence field	� GOTOBUTTON _Toc380773787  � PAGEREF _Toc380773787 �13��

7.5.5 Transparency	� GOTOBUTTON _Toc380773788  � PAGEREF _Toc380773788 �14��

8. Procedures	� GOTOBUTTON _Toc380773789  � PAGEREF _Toc380773789 �14��

8.1 Channel establishment	� GOTOBUTTON _Toc380773790  � PAGEREF _Toc380773790 �14��

8.1.1 Interactions with ISDN D-channel signaling	� GOTOBUTTON _Toc380773791  � PAGEREF _Toc380773791 �14��

8.2 Phase 1 - Signature transmission and acquisition	� GOTOBUTTON _Toc380773792  � PAGEREF _Toc380773792 �15��

8.2.1 Transmitter procedure	� GOTOBUTTON _Toc380773793  � PAGEREF _Toc380773793 �15��

8.2.2 Receiver procedure	� GOTOBUTTON _Toc380773794  � PAGEREF _Toc380773794 �15��

8.2.3 Procedures for the CC sub-field	� GOTOBUTTON _Toc380773795  � PAGEREF _Toc380773795 �15��

8.3 Phase 2: Determination of network characteristics and bit-alignment	� GOTOBUTTON _Toc380773796  � PAGEREF _Toc380773796 �16��

8.3.1 Phase 2a - Transmitting and acquiring SP in each sub-channel	� GOTOBUTTON _Toc380773797  � PAGEREF _Toc380773797 �16��

8.3.2 Phase 2b - Reflected SP and alignment recovery	� GOTOBUTTON _Toc380773798  � PAGEREF _Toc380773798 �16��

8.3.3 Phase 2c - Concluding Phase 2 and proceeding to Phase 3	� GOTOBUTTON _Toc380773799  � PAGEREF _Toc380773799 �17��

8.4 Phase 3: Role arbitration, capability exchange, and mode selection	� GOTOBUTTON _Toc380773800  � PAGEREF _Toc380773800 �17��

8.4.1 roleAndCapability transmission	� GOTOBUTTON _Toc380773801  � PAGEREF _Toc380773801 �17��

8.4.2 Caller procedure	� GOTOBUTTON _Toc380773802  � PAGEREF _Toc380773802 �18��

8.4.3 Callee procedure	� GOTOBUTTON _Toc380773803  � PAGEREF _Toc380773803 �18��

8.4.4 General Phase 3 procedures	� GOTOBUTTON _Toc380773804  � PAGEREF _Toc380773804 �18��

8.5 Entering selected mode	� GOTOBUTTON _Toc380773805  � PAGEREF _Toc380773805 �19��

9. Resuming H.Dispatch from a selected mode	� GOTOBUTTON _Toc380773806  � PAGEREF _Toc380773806 �19��

�

�

Recommendation H.Dispatch

Recommendation H.243 (03/93)

PROCEDURES FOR ESTABLISHING�COMMUNICATION BETWEEN TWO MULTIPROTOCOL AUDIOVISUAL � SYSTEMS USING DIGITAL CHANNELS At a multiple of�64 or 56 kbit/s�

(Place, 199x)

Introduction and scope

This Recommendation defines automatic mode negotiation and selection for multiprotocol audiovisual systems connected to digital networks such as ISDN. The procedures of H.Dispatch are intended to avoid interference with those of pre-existing Recommendations. 

H.Dispatch automatically determines network connectivity and bit alignment between systems. It then promptly and accurately negotiates a common mode of operation when one or both systems support multiple protocols for audiovisual communication. For example, a system might support H.320, H.324 over voiceband modem, and H.324 over ISDN; in this case, H.Dispatch procedures would be used to negotiate a common protocol, e.g. H.324/I. Once a mode is selected, further negotiations as Recommended for that mode may use information derived from H.Dispatch negotiations, if applicable.

The procedures of H.Dispatch can also be used to provide an optional initial voice telephony mode before proceeding to multimedia telephony, and to switch from one multimedia telephony mode to another, or back into voice telephony mode.

The means by which digital channels are established between systems are outside the scope of this Recommendation (see Recommendation H.200/AV.420). Information regarding the nature of the endpoint systems available from D-channel signaling may be useful in further accelerating H.Dispatch negotiations; use of such information is for further study.

The procedures of this Recommendation concern only the flow of signals along the fixed digital paths used for the transport of audiovisual content during the call, at integer multiples of 64 kbit/s (or 56 kbit/s in certain networks).

Definitions

56C interface:		A 56 kbit/s network interface which transfers all bits to the far-end. 

64C interface	:		A 64 kbit/s network interface which transfers all bits to the network.  

64R interface	:		A 64 kbit/s network interface which transfers 7 of each 8 bits to the far-end, for a net throughput of 56 kbit/s. 

Acquire:				To detect a signal a sufficient number of times to meet the specified acquisition criteria.

Aligned channel:		A channel for which network byte timing is available to the system. Ordinarily, an aligned channel is needed to transport G.711 voice telephony. Network interfaces which do not pass network byte timing, such as V.35 interfaces, cause the system to operate as if connected to a non-aligned channel. 

Byte:				A septet or octet, as appropriate to the network type in use.  {Is this sufficiently clear?}

Detect:				To receive a given signal a single time.

Octet:				A group of 8 bits. For Phases 1 and 2, if on an aligned channel, each new octet begins at the time specified by network timing.

PDU:				Protocol Data Unit (an HDLC frame carrying a Phase 3 message).

PSDSN:				A 56 kbps Public Switched Data Service Network, for example the “Switched-56” network in the United States as specified by TIA/EIA 596. Such networks may be sensitive to emulation of escape codes by data entering the network via 64C channels.

Restricted channel:	A channel carried on a network whose B-channels are effectively restricted to 56 kbit/s, or whose channels at H0 or higher are restricted by ones-density considerations. This can be because the system is on a 56C interface or a 64R interface or because of the nature of the network.

RSP:				Reflected Signature Pattern, a bit pattern transmitted during Phase 2, computed from the bit pattern in a particular sub-channel as received from a remote system. RSP is transmitted in the same sub-channel in which it is received to signal the alignment of sub-channels received at the system.

Septet:				A group of 7 bits. If on an aligned channel, each new septet begins at the time specified by network timing.

SP:				Signature Pattern, a bit pattern transmitted within individual sub-channels to signal the presence of H.Dispatch support and to permit determination of sub-channel alignment and continuity. An SP is a bit pattern transmitted within a single sub-channel.

Sub-channel:			The bits in a particular bit position of a sequence of bytes. Bits within a byte are numbered 1, 2, 3, 4, … in order of decreasing significance.. The number of the sub-channel is the same as the number of the bit position. For example, the sequence of bits in bit position 4 form the bitstream corresponding to sub-channel 4.

Abbreviations

CC	Channel Characteristics

CPF	Compatible Protocol Field

GSTN	General Switched Telephone Network

ISDN	Integrated Services Digital Network

PCM	Pulse Code Modulation (per G.711)

PDU	Protocol Data Unit

PSDSN	Public Switched Data Service Network

RSP	Reflected Signature Pattern

SP	Signature Pattern
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Conventions

The word “shall” is used in this Recommendation to specify a mandatory requirement.

The word “should” is used in this Recommendation to specify a suggested, but not required, course of action.

The word “may” is used in this Recommendation to specify an optional course of action, without expressing a preference.

References in this Recommendation to specific ASN.1 message structures are presented in this typeface.

Overview

The procedures involve three phases.

Phase 1 - Send/search for H.Dispatch signature (note that V.8/V.8bis, voice, and H.221 FAS, or any subset of these may be simultaneously transmitted).  If signature is detected, proceed to: 

Phase 2 - Characterize digital connection (64 vs 56 kbps, detect octet/septet alignment)

Phase 3 - Exchange mode capabilities (similar to V.8bis) and select desired operation mode.

Once phase 3 is complete the selected mode (H.320, H.324, voice, etc.) is entered and normal call startup proceeds.

Each phase should take little more than one round-trip time to complete, so the complete H.Dispatch procedure should finish in little over 3 1/2 round-trip times, adding less than 1 second to call startup.

If “signature” is not detected, this indicates that the far-end does not support H.Dispatch, so the terminal then falls back to any other non-H.Dispatch protocol supported, such as H.320 (if H.221 FAS detected) or V.8/V.8bis GSTN modes (if V.8/V.8bis detected), or voice telephony.

Phase 1 - H.Dispatch signature transmission and acquisition

Phase 1 begins with the establishment of the end-to-end digital connection. 

A repeating 80 bit pattern containing the H.Dispatch signature is transmitted. The purpose of the signature is to indicate to the far-end that this system implements H.Dispatch, and is capable of proceeding to the later phases.

The signature has special characteristics. It is transmitted in the low-order bits of each byte to minimize the disruption of G.711 audio and permit simultaneous 48 kbps G.711 audio operation. Bits are allocated in the repeating pattern for other protocols.

These characteristics make it possible for the H.Dispatch system to signal its signature while also sending and receiving GTSN modem tones and H.320 signals for compatibility with existing GSTN and H.320 ISDN systems, as well as carrying normal speech telephony without startup delay.

If the H.Dispatch system is not capable of speech transmission, GSTN modem operation, or H.320 operation, it need not signal these protocols in the “holes” left in the H.Dispatch signature.

If the H.Dispatch signature is detected in received data, this indicates that the far end also supports H.Dispatch. The H.Dispatch system then mutes received audio and enters Phase 2.  

If the H.Dispatch signature was not found after a timeout, the system may proceed to any other non-H.Dispatch protocol it supports. If it was also searching for other protocols while looking for signature, it can have already detected the far-end’s ability to use these modes, and so has not lost any time starting these protocols.

Otherwise, the system can continue the call as a voice telephone call, or can initiate another non-H.Dispatch protocol.

Phase 2 - Channel characterization

There are a variety of national digital network types and interfaces in use. These include 64 and 56 kbps networks, and networks and interfaces which do or do not provide octet (or septet) timing. Even between two systems with 64 kbps ISDN connections with network octet timing, it is possible on some national networks to have an intervening 56 kbps link. The nature of the end-to-end digital link, including rate and bit alignment, must be confirmed before the link can be used for multimedia communication.

Upon entering phase 2, each system probes the channel to determine the relative octet (if 64 kbps) or septet (if 56 kbps) alignment between the systems. This is accomplished using a variation of the Randall line probing technique from H.242, in which signature patterns (SP) are transmitted independently in each of the 8 bit positions on the line.  

The bit position in which each SP appears at the receiver tells the receiver about relative alignment between transmitter and receiver. After the SP is detected, each receiver reflects its received SP back to the transmitter. Each system can then determine bit alignment and any network restriction for each direction of transmission.

Once this procedure is complete, the systems proceed to phase 3.

Phase 3 - Capability exchange and mode selection

In phase 3, the two systems exchange mode capabilities and select a mode.

Using the entire 64 (or 56) kbps bandwidth, each system sends an HDLC framed message containing a simple list of its capabilities (detailed capability exchange is left to the procedures of the selected mode). One system then selects a single mode from the list.

The system which would ordinarily choose the mode can instead send a youChoose message to the far-end, requiring that the other end decide. This can be useful for situations where the calling system does not know the intended purpose of the call.

Once phase 3 is complete, the systems go directly to the selected mode.

Using H.Dispatch to switch among multimedia operation modes

The Phase 1 H.Dispatch procedures may be used in a “late-start” mode, after a period of G.711 voice telephony.

H.Dispatch may also be used to switch from one multimedia telephony mode to another, or back into voice telephony mode, by re-starting the Phase 3 procedures after termination of a previous mode.

Network types

This Recommendation address systems connected to the following types of digital network interfaces:

64 kbit/s clear interfaces (64C)

64 kbit/s restricted interfaces (64R)

56 kbit/s interfaces (56C)

Each network type may or may not have byte timing alignment from the network. 

64C interfaces transfer all bits to the far-end, at a rate of 64 kbit/s.  

64R interfaces locally interface at 64 kbit/s, but transfer 7 of each 8 bits to the far-end, for a net throughput of 56 kbit/s. One bit in each 8 is not transferred by the network.  64R interfaces are not specifically addressed in the procedures of this Recommendation because a system may not be aware whether it is connected to a 64C or 64R interface.  

Systems on 64R interfaces shall follow the procedures for 64C terminals, except that if a system has a priori information that it is on a 64R interface, and if it has network byte timing alignment, it shall fill sub-channel 8 with 1s at all times, and otherwise follow the procedures for 56C interfaces.

56C interfaces transfer all bits to the far-end, at a rate of 56 kbit/s.

Signals

Data stream model

All signals for Phases 1 and 2 are defined by a byte-oriented model of the data stream (as is used in H.221). In the case of 64C interfaces, the data stream is modeled as a series of octets, while in the case of 56C interfaces, the data stream is modeled as a series of septets. 

Figure [n] below illustrates sub-channels within the byte-oriented data stream carrying example 8-bit values “1, 2, 3, 4, 5”. As illustrated in the shading of sub-channel 8, 56C interfaces send only sub-channels 1 through 7. All references in this Recommendation to transmission of information in sub-channel 8 apply only to 64C channels.

For each byte, sub-channel 1 holds the most-significant-bit of G.711 audio samples in ISDN telephony, and is the first bit transmitted by the network. Sub-channel 8 holds the least-significant-bit of G.711 audio samples, and is the last bit transmitted by the network. 

For signals carried within a single sub-channel, bits are sent starting with the most-significant-bit of the signal.
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Phase 1: H.Dispatch Signature Block and Compatible Protocol Field

The 80 byte Phase 1 signal illustrated in Figure [n] is repeatedly transmitted in Phase 1.

Within the Phase 1 signal, sub-channels 1-6 carry either PCM audio according to G.711, truncated to 6 bits, or carry all 1s. Any valid audio signal may be transmitted, including speech or GSTN modem signaling such as V.8 or V.8bis.

Sub-channels 7 and 8 each carry a “signature block” consisting of 80 bits. Bits 1 through 16 contain a “Compatible Protocol Field” (CPF), which carries either all 1s or a compatible protocol. The CPF is followed by the 8 bit “Signature Pattern” (SP) field defined for that sub-channel, and the 8 bit “Channel Characteristics” (CC) field, defined below. SP and CC are repeated four times in each sub-channel, filling out the remainder of the 80 bit signature block. H.Dispatch signature blocks shall be transmitted in sub-channel 7, and shall also be transmitted in sub-channel 8 by systems on 64C channels. The H.Dispatch signature block is always 80 bits in length, regardless of the sub-channel in which it is signaled.

NOTE: The CPF is primarily intended to carry H.221 FAS and BAS signaling.

While transmitting the Phase 1 signal, systems may concurrently transmit compatible protocols, such as H.221 framing, G.711 audio, and modem modulations within G.711 audio. Sub-channels 7 and 8 are used for signature blocks because they occupy the least-significant bit positions of G.711 audio, and so will be minimally disruptive of audio signals.
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Signature Pattern (SP) field

The “SP” field is 8 bits in length and contains a unique pattern which depends on the sub-channel it is being transmitted in. 

SP is transmitted within individual sub-channels to signal the presence of H.Dispatch support and to permit determination of sub-channel alignment and end-to-end connectivity. 

The 8 SP values are uniquely distinguishable from each other so that if sub-channel alignment is lost in the network, the receiver can determine the transmitter’s sub-channel alignment by finding particular SP values in received sub-channels.

The SP values are given in Table [n], and their transmission in the data stream is illustrated in Figure [n].
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Only SP7 and SP8 are used in Phase 1. All eight SP values are used in Phase 2.

{Note: Exact values of SP may not be ideal; final values await further study. SP patterns and 1s complement of SP must avoid emulating each other or HDLC flags (byte 6 may be a problem here) in any configuration, and should avoid fatal Switched 56 escape codes as well.} 

Channel Characteristics (CC) field

The “Channel Characteristics” (CC) field is 8 bits in length. The CC signals some of the characteristics of the network channel and interface, as they are known to the system transmitting the CC value. The characteristics signaled in the CC field are restricted channel operation, availability of network byte alignment, and the nature of the digital network to which the transmitting system is connected.

The first sub-field of CC is called the “Restrict Indicate” (RI) sub-field and is two bits in length. The RI sub-field is “11” if the system is connected to a 64C interface and “00” otherwise.

The second sub-field of CC is called the “Alignment Available” (AA) field and is three bits in length. The AA sub-field is “111” if the system can recover network byte timing and “001” otherwise. Note that local network byte alignment may differ from the byte alignment found via H.Dispatch procedures when systems are connected to different networks or one system does not recover network byte alignment. 

The third sub-field of CC is called the “Escape Code Sensitivity” (ECS) field and is three bits in length. The ECS field is “111” if the transmitting system is connected to a network which is not sensitive to in-band escape sequences with bit 8 set to 0.  ECS is “100” if the network is sensitive to such codes. ECS is set to “001” if the system cannot determine the type of network to which it is connected.

NOTE: Some national PSDSN networks are sensitive to escape codes which make the ECS distinction useful. In particular, if the low-order bit (bit 8) of an octet transmitted from ISDN to PSDSN is zero, the octet may be interpreted as an escape code by PSDSN networks or terminals. Such escape codes can cause unintended effects, such as disconnection of the circuit or entry into loopback mode.

The bit occupancy of the SP and CC fields in Phase 1 are illustrated in Figure [2].  The subscripts in Figure [2] illustrate the transmission order of each field, starting with most-significant-bit.
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NOTE:  When a system transmits on an 64C interface using network octet alignment, the values of the RI, AA, and ECS fields result in the CC field being filled with 1s. This characteristic decreases the likelihood that octets transmitted during Phase 1 will be interpreted by a remote PSDSN network as representing network or terminal escape codes.

Phase 2: Alignment probing

During Phase 2, systems alternately transmit two fields, Field A and Field B. No other signals shall be transmitted during this phase; audio and any compatible protocol shall be turned off. Each field is 8 bytes in length, and each field is composed only of contiguous bytes. 

Variation of the contents of Fields A and B during the sub-phases 2a, 2b, and 2c allow these fields to be used both as probing signals for a particular sub-phase and as acknowledgment of the far-end’s most recent signal.

Systems on 56C interfaces shall transmit only sub-channels 1 through 7 of Field A and Field B as presented in this section.

Phase 2 consists of three sub-phases, 2a, 2b, and 2c.

Phase 2a - Initial values

In Phase 2a, Field A contains SP, as defined above, in all sub-channels. 

NOTE: The values of SP are defined such that the last bit of the SP for every sub-channel is set to 1. This feature can be used confirm where each SP begins in a sub-channel.

Field B contains all 1s in sub-channels 1 through 6, and CC in sub-channels 7 and 8.

Figure [n] illustrates the Phase 2a signal, with Field A above the heavy line, and Field B below it.
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Phase 2b - After SP acquisition

A transmitter switches to Phase 2b after it has acquired SP from the received Field A. 

In Phase 2b, Field A contains SP, as defined above, in all sub-channels (unchanged from Phase 2a).

Field B contains “Reflected Signature Pattern” (RSP) as defined by the procedures for computing RSP in section 8.

The actual value of RSP in Field B depends on the relative alignment of byte timing between the two systems and the treatment of sub-channels in the network between them. Some specific examples are discussed in Appendix I.

The Phase 2b signal is illustrated in Figure [n].
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Phase 2c - After RSP acquisition

A transmitter switches to Phase 2c after it has acquired RSP from the received Field B. 

In Phase 2c, Field A contains all 1s (as a signal that RSP has been acquired).

Field B contains “Reflected Signature Pattern” (RSP) as defined by the procedures for computing RSP in section 8 (unchanged from Phase 2b).

The Phase 2c signal is illustrated in Figure [n].
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Phase 3 Signals

Phase 3 signals are used to establish authority for mode selection, to exchange capabilities, to select a common operation mode from among the expressed capabilities, and to provide indications for abnormal termination of H.Dispatch.. 

Phase 3 signals consist of HDLC-framed PDUs defined using ASN.1 syntax according to ITU-T X.680 and coded according to the packed encoding rules of ITU-T X.691. These PDUs are sent using the entire bit-rate available on the channel. The actual PDUs are defined in Annex A. This section describes the HDLC framing and semantics for each PDU.

Phase 3 signals use a bit-oriented model of the channel. All bits of Phase 3 messages shall be transmitted bit-sequentially without regard to the interface type, and without regard to network byte timing alignment, except that within each byte of the channel, any network bit positions determined by the Phase 2 procedure to be unusable shall be skipped and filled with 1s. 

During Phase 3, the following PDUs may be transmitted:

roleAndCapability

youChoose

modeSelect

modeSelectAcknowledge

terminate

Non-standard messages, capabilities, and modes may be issued using the NonStandardParameter structure. Note that while the meaning of non-standard messages is defined by individual organizations, equipment built by any manufacturer may signal any non-standard message, if the meaning is known.

roleAndCapability PDU

The roleAndCapability PDU transmitted by a system shall contain a declaration of the role taken by that system in establishing the network connection, a random value for role arbitration when both systems have taken the same role in establishing the network connection (e.g. for leased line connections) and a list of the capabilities for multimedia protocols available on that system.

The role field of the roleAndCapability PDU has one of three values: Answer, Originate, or Unknown. The value of the role field is fixed for the duration of a network connection. The arbitrationField contains a 32 bit random number chosen using a random number generator with a uniform probability distribution. This number shall be chosen once for each circuit connection.

The capabilitySet field of the roleAndCapability PDU contains a sequence of one or more Capability structures, each expressing the system’s ability to work in a particular multimedia protocol. The transmitter shall include the complete list of modes it is currently able to operate in. The list of possible modes is defined in Annex A to this document, and may be extended in the future. Capabilities shall be listed in order of preference, from most-preferred to least-preferred.

Some individual capabilities include additional sub-capability information. These indicate that the system is capable of using the stated sub-modes within the capability indicated. The far-end system may use this information to influence its choice of modes.

{The ASN.1 is in Annex A to make updates to the codepoints in this document easier on the TSB’s budget.}

modeSelect PDU

The modeSelect PDU shall contain a single mode which has been selected from the far-end’s capabilitySet as the mode of operation to follow completion of H.Dispatch negotiation. The modeSelect PDU is structured differently than the Capability structure of the roleAndCapability PDU, as some individual modes include additional information. This information shall be used by the far-end system to set up the appropriate sub-mode as requested.

youChoose PDU

The youChoose PDU may be transmitted in place of the modeSelect PDU by a system which would otherwise choose the selected mode. It indicates that that system has deferred selection to the other system.

modeSelectAcknowledge PDU

The modeSelectAcknowledge PDU indicates reception and acceptance of a modeSelect PDU.

 terminate PDU

The terminate PDU indicates abnormal termination of H.Dispatch negotiations. The terminate PDU includes a cause field, and optional fields with values as required for a particular cause field. 

Phase 3 HDLC framing

{This section pasted in, with appropriate modifications, from V.8bis section 7.2}

Messages shall use the frame structure shown in Figure [n].

NOTE: HDLC framing used in H.Dispatch is the same as that in ITU-T V.8bis. 
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Phase 3 message structure

{Should we include a special “H.Dispatch signature” in the header of each HDLC packet to distinguish Phase 3 messages fromH.223 and any other HDLC protocol? Probably. Need to pick a header value which is recognizably different from normal HDLC protocols (supposedly T.120 uses all available DLCIs) and H.223. Happily, message length is not a limitation here.}

Format convention

The basic format convention used for messages is illustrated in Figure [n]. Bits are grouped into octets. The bits of each octet are shown horizontally and are numbered from 1 to 8. Octets are displayed vertically and are numbered from 1 to N.

The octets are transmitted in ascending numerical order. Within an octet, bit 1 is the first bit to be transmitted.

For the two-octet Frame Check Sequence (FCS) field, bit 1of the first octet is the MSB and bit 8 of the second octet is the LSB (Figure [n]).
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Format convention
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FCS mapping convention

Flag sequence

Messages shall start and end with the standard HDLC flag octet (01111110) as defined in ISO/IEC 3309. At least two but no more than five flags shall be sent to begin each message. At least one but no more than three flags shall follow the FCS of each message. Two or three flags shall be sent between consecutive messages.

Information field

The contents of the information field shall consist of an integer number of octets containing a single PDU coded in accordance with Annex A.

Frame check sequence field

The FCS field is 16 bits (2 octets) in length. As defined in ISO/IEC 3309, it shall be the one’s complement of the sum (modulo 2) of:

a)	the remainder of xk (x15 + x14 + x13 + x12 + x11 + x10 + x9 + x8 + x7 + x6 + x5 + x4 + x3 + x2 + x + 1) divided (modulo 2) by the generator polynomial x16 + x12 + x5 + 1, where k is the number of bits in the frame existing between, but not including, the last bit of the final opening flag and the first bit of the FCS, excluding bits (binary ZEROs) inserted for transparency; and

b)	the remainder of the division (modulo 2) by the generator polynomial x16 + x12 + x5 + 1, of the product of x16 by the content of the frame existing between, but not including, the last bit of the final opening flag and the first bit of the FCS, excluding bits inserted for transparency.

As a typical implementation at the transmitter, the initial content of the register of the device computing the remainder of the division is preset to all binary ONEs and is then modified by division by the generator polynomial (as described above) on the information field. The one’s complement of the resulting remainder is transmitted as the 16-bit FCS.

As a typical implementation at the receiver, the initial content of the register of the device computing the remainder of the division is preset to all binary ONEs. The final remainder, after multiplication by x16 and then division (modulo 2) by the generator polynomial x16 + x12 + x5 + 1 of the serial incoming protected bits and the FCS, will be 0001110100001111 (x15 through x0, respectively) in the absence of transmission errors.

Transparency

The transmitting system shall examine the contents of the information and FCS fields (everything between the opening and closing flags) and insert a binary ZERO after every sequence of five contiguous binary ONEs to ensure that the flag octet is not simulated within the frame. The receiving system shall examine the contents of the frame between the opening and closing flags and discard any binary ZERO which directly follows five contiguous binary ONEs.

Procedures

{Need work on definition of call start (e.g. to allow H.Dispatch to start after BONDING is negotiated) and on restarting H.Dispatch on termination of a selected mode. For this last feature, need H.245 codepoint to resume H.Dispatch on conclusion of later protocol.}

The general sequence of signal exchanges required for completion of H.Dispatch procedures is shown in Figure [n].



� EMBED Word.Picture.6  ���

Figure � SEQ Figure \* ARABIC �9�/H.Dispatch�"Ladder" diagram of the sequence of�signals and phases of H.Dispatch

All signals shall be transmitted repeatedly until acknowledged. Whenever one signal is changed to another, for example when moving from one phase or sub-phase to the next, the change shall only take place at an allowed boundary as defined for the signal prior to the change.  The allowed boundaries are as follows:

Phase 1: the completion of the 80 byte Phase 1 signal. 

Phase 2: the completion of Field B.

Phase 3: the completion of an HDLC frame. 

Channel establishment

The end-to-end digital connection shall be established according to the procedures appropriate for the network in use, according to national standards.

Interactions with ISDN D-channel signaling

Systems originating calls on the ISDN shall signal the ISDN Bearer Capabilities (BC) and High Level Capabilities (HLC) according to the row marked “Attempt 1” in Table [n]. If the call is rejected by the network due to “Incompatible Destination”, the originating system shall automatically re-try the call attempt using different values of BC and HLC according to Table [n].

Originating systems shall continue call attempts according to Table [n] until the BC value is no longer compatible with any desired mode of operation, or until reaching the end of the table.



�BC value�HLC value��Attempt 1�Unrestricted Digital Information (UDI)�None, or per national standards��Attempt 2�UDI, rate adapted to 56 kbit/s�None, or per national standards��Attempt 3�3.1 kHz audio�None, or per national standards��Attempt 4�Speech�None, or per national standards��Table [n]/H.Dispatch�BC and HLC values for ISDN calls

Answering systems on the ISDN should disable all locally supported protocols inappropriate for the received values of BC and HLC, and should remove those protocols from the Phase 3 capability set.

Phase 1 - Signature transmission and acquisition

Phase 1 shall begin:

immediately upon end-to-end network connection of the digital channel, or

at a later time, after an optional period of G.711 voice telephony {need details of how to search for signature while in ordinary G.711 phone call, then escape to H.Dispatch upon initiating or detecting Phase 1 signals}

Transmitter procedure

In Phase 1, systems shall repeatedly transmit the Phase 1 signal. 

Within the Phase 1 signal, sub-channels 1-6 shall carry either PCM audio according to G.711, truncated to 6 bits, or shall carry all 1s. Any valid audio signal may be transmitted, including speech or GSTN modem signaling such as V.8 or V.8bis. 

The CPF field shall carry a compatible protocol or bits set to 1. 

These signals may be sent in order that far-end terminals of these types which do not support H.DISPATCH will initiate their negotiation.

Receiver procedure

The receiver shall search all received sub-channels for SP7 and SP8 in the received Phase 1 signal. Presence of these signals indicates that the far-end supports H.Dispatch. 

While searching for SP, the receiver may optionally search for signals conforming to any other protocols supported locally. However, the system shall proceed with these other protocols only:

if and when it is established that the far-end does not support H.Dispatch, as defined in the next section, or

after selection of that protocol by the Phase 3 procedure.

Additionally, if the receiver is on an aligned channel, bits 1-6 of each byte may be decoded as audio according to G.711 and delivered to the user while executing this procedure, so that voice telephony is established immediately upon connection of the circuit, if the far-end terminal supports voice telephony.

Signature pattern (SP) acquisition criteria and timeout

Detection, within any single sub-channel, of all four SP patterns in 3 contiguous received Phase 1 signals shall be considered a positive indication of SP acquisition. Upon such acquisition, the system shall enter Phase 2.

Since SP and CC are included in the Phase 2a signal, signature can still be acquired from a far-end system which has already entered Phase 2a.

If SP acquisition does not occur within 1 second of connection of the digital channel, the receiver shall interpret this as an indication that the far-end system does not support H.Dispatch, and shall terminate H.Dispatch procedures. The local system may then optionally disconnect the channel, or may optionally proceed with any other protocol supported by the system, such as voice telephony, H.320, HDLC-based protocols, or GSTN modem signaling such as V.8 or V.8bis.

{are these detection criteria and timeouts appropriate? Is 1 second enough to account for end-end propagation delay and network sync?}

Procedures for the CC sub-field

Systems shall interpret and act upon the values contained in the RI, AA, and ECS sub-fields of the CC sub-field as described in this section.

A system transmitting on a 64C interface, with byte timing alignment, which receives the RI value indicating restricted network operation shall stop transmitting CPF, SP, and CC in sub-channel 8 and instead fill sub-channel 8 with bits set to 1. 

A system transmitting on an aligned channel which receives the AA value indicating that the remote system does not transmit on an aligned channel, shall stop coding and decoding G.711 audio and transmit sub-channels 1 to 6 with all bits set to 1.

A system transmitting on an a 64C interface which receives the ECS value indicating that the remote system uses a channel provided by a PSDSN shall record the remote system’s network type. {This is to be used to extend Phase 2 procedures if required to cope with PSDSN “unsafe” bit patterns. Delete if extended procedures not required.}

Phase 2: Determination of network characteristics and bit-alignment

Upon entry to Phase 2, the system shall disconnect the output of the audio decoder from any sound output devices and cease transmitting audio and all other protocols.

Phase 2 signals shall begin with Field A immediately following the final Phase 1 signal. Field A and Field B shall be transmitted alternately throughout Phase 2.

Systems on 56C interfaces shall transmit only bits 1 through 7 of Field A and Field B.

Phase 2a - Transmitting and acquiring SP in each sub-channel

Transmitter procedure

The transmitter shall repeatedly transmit the Phase 2a signal.

This signal serves to acknowledge the far-end’s SP and to transmit a unique SP in each sub-channel, while continuing to transmit SP and CC in sub-channels 7 and 8, in case the far-end has not yet proceeded to Phase 2a. 

Receiver procedure

In Phase 2a, the receiver shall search all received sub-channels for any of the eight values of SP and the all 1s pattern. Since the sub-channel alignment between the transmitter and receiver may be different, transmitted SP patterns may appear in different sub-channel positions at the receiver.

For each sub-channel, SP shall be considered to have been acquired when it is detected in 4 consecutive Field A positions.

For each sub-channel, the all 1s pattern shall be considered to have been acquired when it is detected in 4 consecutive Field A positions.

If SP is not acquired in at least 7 sub-channels within 2 seconds of entry into Phase 2a, the H.Dispatch procedures shall terminate.

The receiver shall stop searching for additional SP or all 1s patterns in sub-channels when patterns have been acquired in all sub-channels or after 20 Field A positions beyond the point at which the 7th SP pattern was acquired. {20 Field A positions arrive in 40 milliseconds}

Sub-channels on which SP was not acquired shall be considered to be unusable in the direction toward the local system.  The system shall then determine the sub-channel numbering of the transmitting system and determine which sub-channel, if any, is not transmitted or not passed through the network by examining Field A.  It shall then proceed to Phase 2b.

Phase 2b - Reflected SP and alignment recovery

Transmitter procedure

The transmitter shall repeatedly transmit the Phase 2b signal.

This signal serves to acknowledge the acquisition of SP and to transmit a “Reflected Signature Pattern” (RSP) in each sub-channel, while continuing to transmit SP in all sub-channels, in case the far-end has not yet proceeded to Phase 2b.

The value of the RSP for each sub-channel is computed from the received Field A on the same sub-channel.

RSP shall be computed for each sub-channel as follows:

If SP was acquired on the received sub-channel, the equal-numbered sub-channel of transmitted Field B shall contain the 1s complement of the acquired SP.

Otherwise, all bits of that sub-channel of transmitted Field B shall be set to 1.

NOTE: The RSP is 1s complemented so that the receiver can unambiguously distinguish Field A from Field B, even in case of loss of synchronization.

Receiver procedure

In Phase 2b, the receiver shall search Field B of all received sub-channels for any of the eight possible values of RSP. Since the sub-channel alignment between the transmitter and receiver may be different, transmitted RSP patterns may appear in different sub-channel positions at the receiver.

RSP shall be considered to have been acquired when it is detected in 4 consecutive Field B positions. If RSP is not acquired in at least 6 sub-channels within 2 seconds of entry into Phase 2b, the H.Dispatch procedures shall terminate.

The receiver shall stop searching for additional RSP patterns in sub-channels when patterns have been acquired in all sub-channels or after 20 Field B positions beyond the point at which the 5th RSP pattern was acquired.

The system shall then determine sub-channel alignment and presence as received at the far-end system by examining Field B. It shall then proceed to Phase 2c. 

NOTE: Even if network misalignment and restriction is different in each direction of transmission, the receiver of the Phase 2b signal will detect at most two Field B sub-channels without RSP. One of these will have been anticipated based on the result of Phase 2a, and the other will indicate which sub-channel is restricted in the network direction toward the far-end.

{If the result of Phase 2a indicated that only 7 sub-channels are active, and 2b results in 7 RSP patterns, since networks are always restricted in both directions, it can be assumed that two directions of restriction overlap.}

Phase 2c - Concluding Phase 2 and proceeding to Phase 3

At the conclusion of Phase 2, each system has knowledge of the relative alignment of sub-channels between the systems, as well as knowledge of which, if any, of the sub-channels are not transmitted to and from the remote system.

Transmitter procedure

The transmitter shall repeatedly transmit the Phase 2c signal.

This signal serves to acknowledge the acquisition of RSP, while continuing to transmit RSP in all sub-channels, in case the far-end has not yet proceeded to Phase 2c.

Receiver procedure

In Phase 2c, the receiver shall search for:

Field A of the Phase 2c signal and,

two or more contiguous HDLC flags (01111110) coded according to the Phase 3 signaling.

This signal shall be considered to have been acquired when either 4 consecutive Phase 2c Field A signals are detected or when 2 sets of 2 contiguous HDLC flags are detected. If this signal is not acquired within 2 seconds of entry into Phase 2c, the H.Dispatch procedures shall terminate, and the system shall disconnect the channel or proceed as otherwise pre-conditioned.

NOTE: The HDLC flags will be detected in the case that the far-end has entered Phase 3 before the local system detected the far-end’s Phase 2c signal.

Upon acquiring this signal, the system shall proceed to Phase 3. 

Phase 3: Role arbitration, capability exchange, and mode selection

In Phase 3, the two systems exchange capabilities, select a protocol mode, and initiate operation in the selected mode.

Throughout Phase 3, the most recently transmitted message PDUs shall be repeated continuously, one message in each HDLC frame, until a different message PDU is transmitted or H.Dispatch procedures terminate.

roleAndCapability transmission

Upon entering Phase 3, the system shall transmit the roleAndCapability PDU.

Upon receiving a roleAndCapability PDU, the system shall determine if it is the “Caller” or “Callee” by assigning each of the two systems a numerical value according to Table [n], based on the role parameter of the roleAndCapability PDU from each system.



role�Value��Originate�3��Unknown�2��Answer�1��Table [n]/H.Dispatch�Caller/Callee determination table

If the two values from Table [n] are equal, each system’s arbitrationField value shall be substituted for its role value. The system with the higher value shall be considered the Caller, and the other system shall be considered the Callee.

If the two values from Table [n] are equal, and the arbitrationField values are equal, the system shall transmit the terminate PDU with the cause value set to roleCollision.

Caller procedure

The Caller shall transmit either:

the modeSelect PDU to choose the selected mode or

the youChoose PDU to defer selection to the other system, or 

the terminate PDU with the cause field set to noSuitableModes. This should occur only if the far-end’s capability set did not include any protocol modes useful to the calling user.

If the Caller sent modeSelect, it shall wait for receipt of the modeSelectAcknowledge PDU, and upon receiving it, shall terminate H.Dispatch procedures and begin the selected protocol mode.

If the Caller sent youChoose, it shall wait for receipt of the modeSelect PDU, and upon receiving it, shall transmit the modeSelectAcknowledge PDU 20 times, then terminate H.Dispatch procedures and begin the selected protocol mode.

Callee procedure

The Callee shall wait for receipt of either a modeSelect PDU or a youChoose PDU.

If the Callee receives modeSelect, it shall transmit the modeSelectAcknowledge PDU 20 times, then terminate H.Dispatch procedures and begin the selected protocol mode.

If the Callee receives youChoose, it shall transmit the modeSelect PDU, then wait for receipt of the modeSelectAcknowledge PDU, and upon receiving it, shall terminate H.Dispatch procedures and begin the selected protocol mode.

General Phase 3 procedures

The procedures in this section apply to all of Phase 3, for both Caller and Callee, in addition to the procedures above. 

Any system which has sent the modeSelect PDU shall, in addition to waiting to receive the modeSelectAcknowledge PDU, also search for signals appropriate to the protocol mode selected. Upon receiving such signals, it shall terminate H.Dispatch procedures and begin the selected protocol mode.

Unrecognized nonStandard messages and capabilities shall be ignored.

Timeout and abnormal termination

If the system waits longer than 2 seconds for a responding PDU, the system shall transmit the terminate PDU with the cause field set to timerExpiration.

Any system receiving a PDU other than those specified as appropriate in these procedures, shall transmit the terminate PDU with the cause field set to protocolViolation.

Any system receiving a modeSelect PDU containing a mode which was not listed in its transmitted capabilitySet shall transmit the terminate PDU with the cause field set to modeNotAvailable.

Any system transmitting the terminate PDU for any reason shall transmit it 20 times, then terminate H.Dispatch procedures. The terminal may optionally disconnect the channel at that point.

If the system receives the terminate PDU, it shall immediately terminate H.Dispatch procedures. The terminal may optionally disconnect the channel at that point.

Entering selected mode

Systems shall enter the selected protocol mode by stopping all transmission of data related to H.Dispatch and starting procedures appropriate to the selected mode. Systems should avoid transmitting useful data bits in sub-channels which were identified in Phase 2 as not being passed by the network. 

Systems entering G.711 audio, or any mode making use of G.711 audio (such as GSTN modem modulations over G.711 audio) as the selected mode shall continuously examine sub-channels 7 and 8 for resumption of Phase 1 signaling by the far-end.

Resuming H.Dispatch from a selected mode

The procedures of H.Dispatch can be used to select another operation mode after termination of a previously selected mode.

Systems shall return to H.Dispatch from selected modes by one of the following procedures:

Systems returning to H.Dispatch from G.711 audio shall follow the procedures of H.Dispatch starting with Phase 1.

Systems returning to H.Dispatch from any other mode shall terminate transmissions by any protocols other than H.Dispatch and provide a clear channel for H.Dispatch procedures. The system shall then follow the procedures of Phase 3.

In either case, the system initiating return to H.Dispatch shall be considered the Originator for the Phase 3 roleAndCapability message, and the responding system shall be considered the Answerer.

This feature may be used to provide an optional initial phase at the beginning of a multimedia call in which users have the opportunity to speak in voice telephony mode before proceeding to multimedia telephony. Additionally, this feature may be used to switch from one multimedia telephony mode to another, or back into voice telephony mode.

{This may need to be expanded to provide full “V.DISPATCH” functionality. In particular, we may need more Phase 3 messages to handle modeSelect refusals by allowing a retry with different values, rather than just termination.}

�Annex A

ASN.1 Definition of Phase 3 PDU Values



(This annex forms an integral part of this Recommendation)

 

{strawman only; needs review and selection of codepoints.  The exact meaning and use of codepoints needs to be explained, either in H.Dispatch or in the referenced Recommendation}

This section specifies the syntax of PDUs using the notation defined in ASN.1 according to ITU-T X.680. PDUs shall be encoded for transmission by applying the packed encoding rules specified in ITU-T X.691 using the basic aligned variant. The first bit in each octet which is transmitted is the most significant bit of the octet as is specified in X.691.

{need to clarify X.691 bit order against HDLC bit order; how is this done in H.245?}

{Note that the philosophy here is that we only need to signal enough to (a) bootstrap higher-layer negotiations (such as H.245 or PPP) and (b) tell you enough to make a decision re which mode to run}

{Note that GSTN codepoints are here only for “V.DISPATCH” use (use of Phase 3 only on V.34 or PCM modems); these codepoints cannot be used on ISDN or digital network connections.}

{Should we separately signal G.711 a-law and u-Law?  Or should we count on the network converting this?  What about UDI channels?}



HDISPATCH DEFINITIONS AUTOMATIC TAGS ::=

BEGIN



-- Export all symbols



-- ===================================================================================

-- Top level PDUs

-- ===================================================================================



HDispatchPDU		::=CHOICE

{

	nonStandard	NonStandardMessage,	

	roleAndCapability	RoleAndCapabilityMessage,

	modeSelect	Mode,

	youChoose	NULL,

	modeSelectAcknowledge	NULL,

	terminate	TerminateMessage

	...

}



RoleAndCapabilityMessage	::=SEQUENCE

{

	role		CHOICE

	{

		Originate	NULL,

		Unknown	NULL,

		Answer	NULL,

		…

	},



	arbitrationField	INTEGER (0..4294967295), -- 32 bit random #

	capabilitySet	SEQUENCE SIZE (1..65535) OF Capability, 

	…

}



Capability		::= CHOICE

{

	nonStandard	NonStandardMessage,

	isdn		CHOICE

	{

		nonStandard	NonStandardMessage,

		g711aLaw	NULL,

		g711uLaw	NULL,

		h320	NULL,

		h324AnnexD	NULL,

		bonding	NULL,

		group4Fax	NULL,

		hMultilink	NULL,

		ppp	SEQUENCE

		{

			withH323	BOOLEAN,

			…

		}

		bonding	SEQUENCE

		{

			withH320	BOOLEAN,

			…

		}

		…

	}

	gstn		CHOICE

	{

		nonStandard	NonStandardMessage,

		v70	NULL,

		h324	NULL,

		t30fax	NULL,

		hMultilink	NULL,

		ppp	SEQUENCE

		{

			withH323	BOOLEAN,

			…

		}

		…

	}

	…

}



Mode			::= CHOICE

{

	nonStandard	NonStandardMessage,

	isdnMode	CHOICE

	{

		nonStandard	NonStandardMessage,

		g711aLaw	NULL,

		g711uLaw	NULL,

		h320	NULL,

		h324AnnexD	NULL,

		bonding	NULL,

		group4Fax	NULL,

		hMultilink	SEQUENCE

		{

			callAssociationNumber	INTEGER (0..4294967295),

			…

		}

		ppp	NULL,

		…

	}

	gstnMode	CHOICE

	{

		nonStandard	NonStandardMessage,

		v70	NULL,

		h324	NULL,

		t30fax	NULL,

		ppp	NULL,

		…

	}

	…

}



	

TerminateMessage	::=SEQUENCE

{

	cause		CHOICE

	{

		nonStandard	NonStandardMessage,

		timerExpiration	NULL,

		roleCollision	NULL,

		noSuitableModes	NULL,

		invalidModeSelected	NULL,

		protocolViolation	NULL,

		modeNotAvailable	NULL,

		…

	}

	…

}



-- ===================================================================================

-- Non standard Message definitions

-- ===================================================================================



NonStandardMessage	::=SEQUENCE

{

	nonStandardData	NonStandardParameter,

	...

}



NonStandardParameter	::=SEQUENCE

{

	nonStandardIdentifier	NonStandardIdentifier,

	data		OCTET STRING

}



NonStandardIdentifier	::=CHOICE

{

	object		OBJECT IDENTIFIER,

	h221NonStandard	SEQUENCE

	{

		t35CountryCode	INTEGER (0..255),	-- country, per T.35

		t35Extension	INTEGER (0..255),	-- assigned nationally

		manufacturerCode	INTEGER (0..65535)	-- assigned nationally

	}

}

�Appendix  I��Examples of Phase 2 Procedures

(This appendix does not form an integral part of this Recommendation)



{for further study}



�Appendix II



Optional Procedures and Values for Interworking with Public Switched Data Service Networks

�(This appendix does not form an integral part of this Recommendation)



{This Appendix was inserted to accommodate any SW-56 related special procedures or exceptions. It is quite possible that there will be none, in which case the Appendix will be deleted.}

Experience indicates that when a call is made from a 64 kbit/s ISDN to some Public Switched Data Service Networks (PSDSN) the low order bit of each ISDN octet is transported without modification from the ISDN to the PSDSN. This bit is often used by PSDSN devices, such as “Channel Service Units” (CSUs), for in-band signaling of supervisory messages from the network to the CSU. Under some circumstances, bit values of zero in this position activate features of the CSU leading to loopback of the data stream, call termination, or entry of the CSU into a test mode. In the United States, the code values used for supervisory functions are standardized in the document TIA/EIA 596.

In order to move the work on H.Dispatch forward quickly and smoothly, and in the absence of a comprehensive survey of the conditions under which improper behavior results from interworking between multimedia systems on these two network types, signaling bit patterns in H.Dispatch have been constrained to avoid emulation of supervisory codes in PSDSN using TIA/EIA 596. G.711 PCM audio codes may be changed to avoid emulation of PSDSN escape codes.

Code emulation may be avoided either by completely avoiding using a bit pattern specified in TIA/EIA 596 or, in some cases, by allowing emulation of a code but limiting repetition of the code to fewer than the number of repetitions required to activate a particular supervisory feature such as “channel loopback.” Where a code is emulated, the PSDSN system may receive bytes set to all 1s. So long as disconnection is avoided, interworking between ISDN and PSDSN systems is possible, but some procedures may require modification to accommodate impairment of the signaling path. Note that where audio is being conveyed in some sub-channels during H.Dispatch Phase 1, transmission of audio codes which emulate TIA/EIA 596 escape codes from the ISDN towards the PSDSN will result in corrupted data in all sub-channels received at the PSDSN system.
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