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ABSTRACT

This proposal presents a discussion of call discrimination for Modem over IP (MoIP) gateways. 

Introduction

This contribution proposes a call discrimination framework for VoIP gateways that support MoIP.  The goals of this framework are:

· Support various types of answer tone and V.8bis treatment to enable VoIP gateways to operate in a variety of modes.

· Provide capability to use Type 0 MoIP as a fallback if both gateways do not support the current modem scheme being negotiated by the end modems for non Type 0 MoIP.  Allow for gateways to utilize non Type-0 MoIP if both gateways do support the current modem scheme.  The negotiation between the gateways of the modem schemes that they support is performed before the call discrimination and is outside the scope of this specification.

· Seamless support for both facsimile and data modem transport using either Type 0 MoIP schemes or "relay" schemes such as T.38 for facsimile and non Type 0 MoIP for data modems.

Call discrimination involves the determination of the presence of non-voice signals in an existing VoIP connection and the actions taken by the VoIP gateways to transition to a different encoding mode to reliably transport these non-voice signals.  The non-voice signals considered in this contribution consist of the set of protocols used for facsimile and data transport over the PSTN.

1. V.8 bis and ANS treatment

This section presents the treatment of V.8bis and ANS signaling across the VoIP connection.  These signals are treated uniquely due to their use in facsimile and data-modem transport protocols in signaling the type of protocol that will be used during the connection. 

Calling Tone (CNG) treatment is not required.

1.1. V.8bis

V.8bis treatment is setup so as to allow for flexibility in the gateways control of the V.8bis signal. Gateways can  remove the V.8bis signal, modify it's contents, or allow V.8bis to pass unmodified, depending on the capabilities provided in the gateway.

1.1.1. V.8bis suppression

This treatment suppresses the V.8bis signal, i.e. the VoIP ingress gateway detects the presence of V.8 bis and does not allow it to be encoded into a VoIP stream.  The gateway can either transmit silence during the V.8bis signal or not transmit any packets.

1.1.2. V.8bis signaled

This treament transports the V.8 bis signal through encoded messages.  This allows modification of the contents of the V.8bis signal by the gateway if it so desires.  RFC-2833 tone-event packets can be used.

1.2. ANS 

Proper ANS treatment is critical since much of the auto-rate procedures that are used in data modems depend on the ANS signal integrity.  The call discrimination framework presented in this contribution proposes that the transport of all types of ANS signals be supported.  The two high level requirements for ANS treatment through the IP network are:

 - Tone Integrity: Gateway must not change the type of ANS signal in the middle of the ANS signal transmission into the IP network.  This is required since modems have not been designed to handle ANS type changes in the middle of ANS signaling detection.   A minimum amount of pre-ANS type leakage is allowed ( < 100 msec) since it has been shown that this leakage will not affect the operation of the modem.  Allowing some leakage is necessary so that reliable ANS detection by the gateway can be performed without adding additional latency to the VoIP connection.

- Semantic Integrity: Gateway must  transport into the IP network the same ANS signal that it is receiving from the TDM connection.  Modification of the type of ANS tone across the gateway must not be performed.  Since the type of end terminal device is unknown to the gateways (fax/modem) at this stage of the call, modification of the semantics of the answer tone could result in call failures. Additionaly, for gateways which choose to operate in a mixed VBD/MR environment, semantic integrity of ANS is necessary for interoperabilty.

1.2.1. ANS transport using Voice Band Data (VBD) 

VBD mode is analogous to Type 0 MoIP and is described further in section ?.? below.  ANS transport over non-VBD VoIP connection is not supported since the integrety of the ANS signal across a non-VBD VoIP connection is not guaranteed.  As per the previous requirements, a minimum of 100 msec of ANS tone can be leaked before transision of the VoIP connection to VBD mode is performed.

1.2.2. ANS Signaled

ANS can be transported using signal packets such as those defined in RFC-2833 tone event messages.  Current versions of RFC-2833 only define a subset of the ANS tones defined in Table ?.?.  If only ANS signaling is the ANS treatment to be used by the gateway, no more than 100 msec of the original ANS signal can be "leaked" through the VoIP connection.  If both ANS tranport using VBD and ANS Signaling are used for the ANS treatment, the ANS Signal type must match the ANS signal being transported using VBD.

1.3. V.8bis and ANS Treatment Negotiation

In order to allow for interoperability of MoIP capable gateways, it is necessary to negotiate specifics of the V.8bis and ANS treatement before the call discrimination phase of the VoIP connection.  The method to negotiate the treatement is beyond the scope of this contribution.  This section lists the minimum set of V.8bis and ANS treatement parameters that need to be negotiated between the two gateways in order to guarantee interoperability.

	Negotiation Parameter
	Description
	Values

	ANS_TREATMENT
	Defines the ANS treatment 
	VBD, SIGNALED, BOTH

	V8BIS_TREATMENT
	Defined the V.8bis treatement
	BLOCKED,SIGNALED


2. Call Discrimination Framework

This section describes the call discrimination framework.  The call discrimination framework is achieved through the proper treatment of the V.8bis and the ANS signals.  

2.1. Session Modes

The VoIP session which supports MoIP/FoIP will be in different "modes" based on the application that is currently present in the call.

2.1.1. VoIP

In this mode, the channel is  processing speech signals.  This might include use of compression algorithms and other processing which is not sutable for voice-band data applications.

2.1.2. VBD

Voice Band Data mode.  The channel is encoding the signal using methods which are apropriate for voice-band data applications. In this state, encoding algorithms which do not affect voice-band data applications are used, such as G.711 or G.726.  Additional packet loss compensation techniques can also be used to improve the performance of VBD over lossy networks.  Example of these techniques include redundant data transmition and forward error correction techniques (RFC-2198 and RFC-2733).   Specialize endpoint control (such as echo canceler disabling, specialize concealment techniques, and specialize de-jitter processing) can also be enabled by the gateway in this mode.  These controls are at the individual endpoints and are implementation specific.  There definition in interoperability specifications is not required.

2.1.3. MR

Modem Relay mode.  Transport of modem signals as per the V.MoIP non Type-0 senarios.

2.1.4. FR

Facsimile Relay mode.  Transport of facsimile signals as per T.38.

2.2. Call Discrimination Flows

Two call discrimination flows are supported.  The difference between the two flows is the use of VBD in addition to the optional use of MR/FR or the universal use of MR/FR.

2.2.1. VBD, MR, FR

This call discrimination flow is used when MR and FR are selectivly used and when the default of Type-0 MoIP is selected by the gateways.  The session transitions into the VBD state from the VoIP state upon detection of the ANS tone.  The ANS treatment used can be either the ANS via VBD or the ANS via RFC-2833.  In both cases, the ANS treatment must meet the requirements presented in Section 2.  The optional session transition to MR or FR occurs based on detection of the appropriate events as negotiated between the two gateways.

2.2.2. MR, FR

This call discrimination flow is used when MR and FR are used for all modem and facsimile transport.  The ANS treatment is vis RFC-2833, meeting the requirements stated in Section 2.
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Figure 1: MoIP Enabled Channel Control
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Figure 2:  MR/FR Channel Call Discrimination

Recommendations

For gateway interoperability of VoIP, MoIP and FoIP, it is proposed that the following be agreed to for V.MoIP standard:

1) The gateways shall maintain ANS tone integrity into the IP network as defined in section 2.2.

2) The gateways shall maintain ANS tone semantic integrity into the IP network as defined in section 2.2.

3) The Gateway shall support V.8bis suppression.  Optionally, V.8bis signaling can be supported in addition to V.8bis suppression.
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