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Abstract

In WD5_NCE_29 from the Sophia-Antipolis interim meeting, PMC suggested the use of AAL1 as the basis for the payload format of Y.tdmpls. At that meeting it was agreed that using AAL1 is an appropriate method of encapsulation for Y.tdmpls. In this contribution we support this view, and further justify it.

Coexistence with ATM Circuit Emulation Services

MPLS is proving to be the connection-oriented network of choice, and will thus be increasingly used for tasks presently handled by ATM networks. Y.tdmpls is the natural successor to CES over ATM, and will be called upon to fulfil all its functions. In the short term Y.tdmlps will coexist with ATM CES, and it must provide a migration path from ATM to MPLS. 

ATM CES is based on AAL1, and any TDM over MPLS transport technology will have to interwork simply and seamlessly with AAL1, and present to the user and provider interfaces essentially the same as those provided by AAL1 over ATM. By adopting AAL1 as the payload mechanism of Y.tdmpls, all of these requirements are automatically satisfied.

In particular, an operator with an ATM network would be able to an MPLS network and extend CES traffic originating in the ATM network over it. To do this the operator needs only to terminate the ATM layer and extract the AAL1 traffic, which is then encapsulated according to the Y.tdmpls layering.

In order to use alternative payload methods for this application, the ATM network's AAL1 layer would need to be terminated, the TDM stream reconstructed, and then new packetization performed. Such double encapsulation leads to degradation of timing quality and to numerous problems due to packet or cell loss.

Use of Mature Technology

All alternatives to AAL1 being suggested for Y.tdmpls newly invented technologies, which have never been widely deployed. In fact, the alternative being most rigorously promoted has had to be corrected and upgraded at least six times in the past 2 years, and still lacks several important functions, such as adaptive clock recovery, high-quality packet loss concealment, integral handling of CAS signaling, and congestion avoidance mechanisms.

AAL1 is an established and mature ITU-T standardized technology, with large installed base and numerous hardware and software implementations. The learning curve for AAL1 is behind us, and numerous large-scale deployments prove that AAL1 functions in a wide variety of situations. Reusing AAL1 will speed time-to-market for Y.tdmpls compliant implementations.

AAL1 Functionality

AAL1 addresses unstructured, structured, structured with CAS, and fractional T1 and E1 trunks. 

AAL1 does not require padding of unstructured T1 frames in order to maintain bit alignment.

AAL1 additionally supports T2, E2, T3 and E3 rates, as well as various other serial bit streams.

AAL1 contains special mechanisms for CAS signaling support, including a highly bandwidth efficient pointer mechanism to maintain multiframe alignment. 

AAL1 contains mechanisms to detect lost, misordered and duplicated data, as well as facilities to enable recovery in these cases. 

The adaptive clock recovery method of I.363.1 enables compensation for delay variation. When a physical layer reference clock is available, the SRTS method of I.363.1 is a highly efficient, low computation method of guaranteeing compliance with jitter and wander specifications of G.823 / G.824.

Only AAL1 offers all of these features in a single, field-proven, protocol.

Member of AAL Family

AAL1 is a member of the AAL family and can easily coexist with other members of that family. Ergo AAL1, AAL2 and AAL5 payload types can be used on a single MPLS network to provide a comprehensive solution to all payload requirements.

In particular, a single IWF may employ AAL1 for CBR services, and AAL5 for packet data services.

When TDM data is bursty in nature, AAL2 services per Y.vsmpls may be easily substituted for the AAL1 mode. When network congestion would otherwise force service withdrawal, AAL2 services may be substituted until congestion is cleared.

By adopting AAL1 for Y.tdmpls we simplify MPLS IWF design.

Payload Size Granularity

The payload size is a parameter that must be carefully tuned for optimal Y.tdmpls performance, and hence any payload format must be able to accommodate a wide spectrum of possible payload sizes, and have a relatively fine granularity. AAL1 payloads are always multiples of 48 bytes, irrespective of whether the original TDM was T1, E1, T3, or E3. They thus do not suffer from limitations of TDM-frame locked solutions, for which T3 payload granularity is 699 bytes, while an E3 payload must be a multiple of 537 bytes.

The granularity of standard AAL1, namely 48 bytes, is a good compromise choice.  Finer granularities do not significantly increase the ability to fill large packets, while sub-48 byte payloads suffer from terribly low efficiencies and require high packet processing (packets per second) rates. Coarser granularities make it more difficult to fill large packets, and the smallest possible packet may not be small enough for some applications.

Certainly other values would have been possible (e.g. 32 or 64 bytes), but then entirely new and untested mechanisms would have to be invented to accommodate these new sizes. In particular, the extremely efficient pointer mechanism of structured AAL1 is designed specifically for 48-byte payloads, and any other size would require redesigning all of the related algorithms. In addition, only by using precisely the same size and mechanisms as standard AAL1 is it possible to simplify interworking with existing ATM-based circuit emulation systems.

Proposal

It is proposed to use AAL1 as the preferred method for transporting TDM over MPLS in Y.tdmpls.
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