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1 - Introduction


This contribution is basically the same as one being presented this week (Feb. 10-14, 1997) to the ATM Forum in San Diego.  It compares the  VTOA Desktop (STR-VTOA-DSK-01.10) and the BMS (BTD-SAA-AMS-BMS-02.00) draft specifications, where the latter is essentially the same as the H.310/H.321 ITU-T standard. The goal of the contribution is to ensure consistency between the specifications.


2 - Discussion


There are a lot of similarities between the functionality of the Broadband Multimedia Services and the Voice and Telephony Over ATM to the Desktop draft specifications. This section first describes the operation of an H.310 terminal, and then describes the operation of a VTOA Desktop terminal.


2.1 - Operation of a H.310 terminal


H.310 operates in two modes: native mode and interoperability mode.  The native mode is used only on ATM, and not on N-ISDN; and works by setting up a VC for H.245 as in Annex B of H.310: narrowband IEs are not present (i.e., N-BC, N-LLC, N-HLC). The interoperability mode, which is specified in H.321, is intended for communication with H.320 terminals on N-ISDN, and other H.321 terminals on ATM. It uses N-ISDN service emulation, and uses the N-BC information element rather than B-LLI: it currently says that "the support of the B-LLI information element by H.321 terminals is for further study". If an H.310 terminal does not receive the N-BC information element from the remote terminal, then it can assume that it is not communicating with an H.320 or H.321 terminal and will thus operate in native mode.


When establishing a call, an H.310 terminal will typically try  first the native mode by  setting up a control VC to the destination to perform end-to-end signalling using H.245. If it fails, because the destination is on a N-ISDN, then the H.310 terminal will attempt to operate in interoperability mode. Signalling  (as per Q.2931) is not able at present to negotiate so many parameters, and so the trial and error approach has to be used. This is not new. H.320 on N-ISDN has similar problems: terminals first try to make an A/V call on unrestricted digital, and if they reach an ordinary POTS phone, this fails, and they retry as a voice call.


H.310 terminals (i.e., in native mode) can use either AAL1 for circuit transport or AAL5 for the A/V channel.  When AAL5 is used, the maximum AAL-5 CPCS SDU size is a multiple of 188 octets (default of 376 octets) for the video service component. H.321 terminals (i.e., in interoperability mode) currently only use AAL1 for circuit transport.  [Addition of AAL-5 at the Boulder meeting noted.]


H.321 terminals use bearer class BCOB-A in the B-BC information element. H.310 terminals (as modified by the BMS specification) use BCOB-A  for the A/V connection if AAL1 for circuit transport is used and BCOB-X if AAL5 is used.


When H.321 is attempting to communicate with a voice only terminal, it will try audiovisual communication first over unrestricted digital bearer capability (in the N-BC), and when it fails, it will try voice only using G.711 or any other voice encoding.  The current text on N-ISDN interworking (section 7.2/H.321) is very vague and insufficient. It only points to I.580. H.321 may lead the reader to believe that an H.321 terminal attempting to communicate with a voice only terminal will use AAL1 for circuit transport, which would be in conflict with Q.2931 since it uses AAL1 for voice. Section 2.2 explains AAL1 for voice in greater detail.


2.2 - Operation of a VTOA Desktop terminal


Currently, the VTOA Desktop specification (phase 1) is in straw vote. It only operates in an interoperability mode and thus does not use a control VC for H.245-type negotiation. The potential use of such a mechanism may be a topic for the phase 2 specification. Because of this, only the N-BC (and optionally  the N-LLC and N-HLC) information elements are used. The B-HLI and B-LLI information elements are not used.


VTOA Desktop  phase 1 only  supports 64 kbit/s PCM-encoded voice as per G.711. It also describes other requirements and capabilities such as delay and echo, timing and synchronization, support of UNI 4.0 supplementary services, addressing in a N-ISDN private numbering plan, and, most importantly, the Interworking Function (IWF) between ATM and N-ISDN (for public networks or PBXs) both in the user and control planes.


The operation of a VTOA Desktop terminal is based on the signalling requirements of section 6 and Annex E of Q.2931. VTOA Desktop allows for the use of two different AALs: AAL1 for voice and AAL5. AAL1 for voice is a simplified version of AAL1 that doesn't use most of the capabilities of AAL1 for circuit transport (e.g., SDT and SRTS). It is applicable only to 64 kbit/s voice traffic (one channel). Sequence numbers are generated on the originating side but may be ignored on the receiver side.  It has much lower hardware requirements than a full AAL1 for circuit transport. It is signalled as "AAL for voice" and not "AAL1".  AAL5 is  an alternative to AAL1 for voice for terminals attached to a private network. The choice of the AAL is independent of whether there is a potential for interworking with N-ISDN or not. In fact, a VTOA Desktop terminal has no way of knowing if the other terminal is a N-ISDN terminal or another VTOA terminal. 


When AAL5 is used, a maximum CPCS SDU size of 40 octets is used to minimize the packetization delay and the echo cancellation requirements. With a single-cell CPCS SDU size of 40, the packetization delay is kept at 5 ms. For comparison purposes, if the CPCS SDU size were 376 octets (8 cells), the packetization delay would be 40 ms which may often be too high for  voice especially when interworking with  POTS.


VTOA Desktop uses bearer class BCOB-A in the B-BC both for AAL5 and in AAL1 for voice.


VTOA Desktop also defines additional signalling procedures to signal the use of an adaptive timing recovery mechanism between two VTOA Desktop terminals. Adaptive timing recovery is not used if there is physical layer synchronization, and is only optional otherwise. The current procedures to signal the use of an adaptive timing recovery mechanism are based on the use of the Notification indicator information element. The VTOA and Signalling groups considered alternative approaches, including using the B-LLI/B-HLI information elements. The B-HLI/B-LLI approaches were rejected because there was a sense in the group that Q.2931 did not allow (or at least, that it would be contrary to the "spirit" of Q.2931) using B-LLI/B-HLI in conjunction with N-BC. (This point is now being debated).  Another reason why the Notification indicator approach was used is that it can be sent at any time during a call in a NOTIFY message. This could be useful in the future if, because of a supplementary service, another user is connected to a call and decides to perform adaptive timing recovery. For example, suppose user A performs adaptive timing recovery and user B transfers the calls to user C. User C will not know that user A is performing adaptive timing recovery and will attempt to perform adaptive timing recovery itself. User C would notify user A with a NOTIFY message and user A would stop performing adaptive timing recovery, thus avoiding a timing loop.


3 - Proposals


Generally, VTOA Desktop seems to correspond to an H.321 terminal communicating with a voice only terminal. There are however a few gray areas that should be clarified and possibly fixed to avoid any incompatibilities between the specifications.


In the interoperability mode, H.321 terminals use AAL1 for circuit transport even when communicating with a voice only terminal. This is in conflict with both the VTOA Desktop and with ITU-T Recommendation Q.2931 which assume AAL1 for voice or AAL5.  This means that a voice only call attempt from a  H.321 terminal to a VTOA Desktop terminal would be rejected, and vice versa. The same would apply for a voice-only AAL5 call since the current specification assumes that H.321 terminals cannot support AAL5.  [No longer true  in H.321 v 2 -- PTT].


It is thus proposed that the requirements for 64 kbit/s G.711 voice-only calls on H.310/H.321 terminals be better defined. This implies the following:


 - An H.310 terminal that supports AAL5 should be able to receive or make voice-only calls in the interoperability mode (H.321) using AAL5 if needed .


- An H.321 terminal shall be able to use AAL1 for voice instead of AAL1 for circuit transport when making a voice only call (64 kbit/s G.711). It shall be able to accept an AAL1 for voice call.


Based on the discussion in section 2, the following requirements shall also apply to H.310/H.321 terminals:


- When AAL5 is used, the maximum CPCS SDU size should be 40 octets instead of the default 376.


- VTOA Desktop and H.310/H.321 should use the same bearer class (BCOB)  when AAL5 is used. The reason why VTOA Desktop uses BCOB-A is that it is always in interoperability mode. It is thus proposed that for AAL5 voice-only calls, H.310/H.321 calls use BCOB-A. 
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