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Introduction

The R00 architecture has been developed to enable operators to start to deliver new services and features via the PS Domain.  Operators and users will expect continuity as they adopt the new features provided by the PS Domain. They will also expect to offer, retain and access many of the services provided by the CS Domain using the features provided by the PS Domain.  This aspects gives operators confidence that their users will be confident to try the features provided by the PS Domain without undergoing a massive change of features and service.  In particular for Mobile Terminated Communications, users may wish to be reachable by the same Addressable number (this could be their CS Domain MSISDN or an IP name or other number or identity).

Operator flexibility is needed to enable a smooth migration from current CS Domain networks towards the features provided by the PS Domain. 

Roaming requirements must also be addressed with users who have adopted the features provided by the PS Domain still wishing to roam (both within the network and outside the home network) to CS Domain networks.

This paper outlines the potential migration paths and proposes revisions to the R00 architecture of 23.821 to enable this smooth transition.
Discussion

A number of different call cases can be envisaged depending upon where MT calls originate from (PSTN and internet) and how both users and operators wish to terminate or treat the calls (CS Domain or via PS Domain (CSCF etc) mechanisms). Flexibility is required to give operators the option to evolve their current networks according to growth and rollout requirements.
With all the cases shown it is clear that HSS functionality and CSCF/MGCF capabilities will be required within the network.

It should be noted that the following four figures only address the C Plane aspects of the R00 architecture.

Figure 1: The contemporary CS Domain operation
Figure 1 illustrates the method of CS Domain only operation.   Mobile terminated calls are delivered from the PSTN to the mobile network.  The GMSC Server will interact with the HSS to derive a roaming number.  The call is then onward routed to the VMSC server for delivery to the mobile using 24.008 signalling.

Figure 2: Target PS Domain delivery mechanisms operation
Figure 2 illustrates the case where only the delivery mechanisms provided via the PS Domain are used (e.g. CSCF, HSS, MGCF).  For a call that originates in the PSTN, the mobile operator interconnects the call to the MGCF.  The MGCF will interact with the CSCF (interrogating CSCF) via the Mg relation.  The CSCF then interacts with the HSS to determine how the call should be treated.  The HSS will determine the method of call treatment and deliver its response to the (interrogating) CSCF which will enable the (interrogating) CSCF to interact with the serving CSCF via the Mw relationship.

The serving CSCF will directly interact with the terminal via the Gm relationship to allow the call delivery.

Figure 3: Transition to the target operation
Operators will not be able to migrate instantly to the target operation, they will require a smooth transition that still enables calls to be delivered either via the CS Domain or via the PS Domain enabled mechanisms.   Figure 3 illustrates the case where operators wish to use the GMSC server functionality. The call from the PSTN is routed to a GMSC server, the HSS is again interrogated and routing information is determined.  In this case the GMSC will pass the call to the MGCF which will interact with the (Interrogating) CSCF and process the call in the same way as Figure 2.

Use of this mechanism provides the minimum impact to operators legacy CS Domain elements such as the GMSC server.

It should be noted that this requires a direct C Plane linkage between the GMSC server and the MGCF.

Figure 4: PSTN to ‘CS domain’ operation
Users who have access to the PS Domain delivered features within R00 will also wish to have access to services when not covered by those available from the R00 PS Domain.  Typically this could be when 3G coverage is not present or when a user roams to GSM.

The call processing is initially the same as shown in Figure 2.  The MGCF and interrogating CSCF will interact with HSS, however in this case (as the user is served in the CS Domain by a VMSC Server) the VMSC server will return a Roaming Number.  The CSCF and MGCF can use this routing information to enable the call to be onward routed (under ISUP) control to the VMSC server.  

It should be noted that this will require a linkage between the (Interrogating) CSCF and the VMSC server.

Conclusion and proposal
This paper has outlined some of the issues with the current architecture in delivering a transition from the current all CS Domain working toward delivery via PS Domain enabled mechanisms.  Operator and user flexibility in moving towards delivery of services such as VoIP and multi-media over IP via the PS Domain need to be included.

It is recommended that these concepts are adopted within 3GPP S2 to progress the architecture operation.

It is proposed that:

1. The architecture of 3GPP S2 is revised to support the operation shown in figure 3 by adding a C Plane relation between the GMSC server and the MGCF.

2. The architecture of 3GPP S2 is revised to support the operation shown in figure 4 by adding a C Plane relation between the MGCF and the VMSC server.

Suitable text and pictorial representation of these revisions can be provided following discussion.

