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Background

In H.248.1, a number of basic tones packages are defined, including Basic DTMF Generator, Basic Continuity and Call Progress Tones Generation.  These basic packages do not include the concept of direction within their definition, which was later found to be an oversight.
Later, when defining Q.1950, the basic packages of H.248.1 were, in some cases, extended to include direction – either external or internal.  For example, the H.248.1 Call Progress Tones Generation package was extended in Q.1950 to be the Expanded Call Progress Tones Generator package.  This and other similar extensions allow tones to be played ‘back into the context’ from a termination, which is key to a number of features.  

However, the Basic DTMF Generator and Basic Continuity packages were not extended in this way and so are subject only to the default play direction of external.  Nortel Networks believes that this is a limitation that should be corrected, and so this paper discusses the motivation for the addition of direction to these packages.

Current Architecture
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Figure 1: Mobile to Land Call
Figure 1 illustrates the network configuration as currently defined for a Mobile to PSTN call.  A number of points should be noted about this configuration;-

· When utilizing a tone package that does not support direction, the default direction is ‘external’ as specified in H.248.1.

· Tones required by either the mobile or PSTN party are provided from P1 or P2 respectively.

· Provided P1 and P2 remain constant throughout the call, and their tones are not required by any additional terminations within the context, the functionality is sufficient.

Problem 1 - Handover

The third of these points is where the problem lies – it cannot be guaranteed that P1 will remain constant since calls involving a mobile may undergo handover.  This leads to a situation as illustrated in Figure 2.
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Figure 2: Mobile to Land call with Mobile user undergoing handover.

As a mobile migrates from one BSC (source) to another (target), the original context (C1 above) remains in the call to serve as an ‘Anchor Context’ throughout the call.  A new context is created for the target BSC, and a new ephemeral termination is created in the anchor context to serve as a connection point between the anchor context and the target context.  Because the only direction that a tone can be generated in is external, any tone that is generated during handover must be restarted on the new media gateway (MG-3) at termination P3, creating tone disruption to the mobile subscriber.  

This problem can be overcome by using direction in the tone generation.
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Figure 3: Tone generated during Handover, with direction.
Rather than generating the tone separately on terminations P1 and P3 in the default external direction, if direction is allowed, a tone could be generated in the internal direction at termination E1 instead. Since the tone is played in the ‘internal’ direction to the context, it is automatically picked up by any additional termination IDs added to the context.  As a result, the same tone is relayed to the source and target BSC eliminating any tone disruption or discontinuity during handover.

Problem 2 – Lawful intercept
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Figure 4: Lawful Intercept of tones without direction
When a mobile party is tapped by a Law Enforcement Agency, two additional ephemeral termination IDs (E5 and E6) are established in the target party’s context in order to receive the target and associate LEA content. These new termination IDs have a 1-way topology from their respective source termination IDs so that they may receive the content coming into those respective termination IDs.  However, any tone that is generated will not be picked up by the LEA since tones must be played in the ‘external’ direction according to the current specifications.  Since it is not possible to provide original tone content to the LEA, the current format is in contravention of the CALEA requirements for Lawful Intercept.
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Figure 5: Lawful Intercept of tones with direction

As with problem 1, the addition of direction in tone generation allows tones to be generated at termination E1 in the internal direction.  This means that when the additional LEA tap termination IDs are added to the target context, the tone will be conveyed to the LEA, rather than going unnoticed.  The tone will be picked up just as any other associate content that is to be received by the target.  The tone will not be picked up by the Target content tap since the topology for E5 is 1-way from P1 only.  This will allow conformance to CALEA to be achieved.
Proposal

Because this problem is particular to Mobile calls, Nortel has raised the issue in CN4 to gain consensus on the existence of the problem from appropriate mobile technology experts.  However, it is Nortel’s opinion that the solution to these problems (ie the addition of direction to the DTMF and Continuity tones packages) is outside of the scope of CN4.

Therefore, Nortel proposes that an LS is sent to ITU-T SG16 (Q3), asking them to complete the work to add direction to these packages.  A draft of the proposed LS is included in N4-040xxx.



























































































































