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Abstract of the contribution: This contribution discusses the different architectural options of deploying IMS Centralized Services. Two different architectures have been identified so far and this paper tries to present the advantages and drawbacks of each approach.

1 Introduction

This paper presents a proposal that defines a closer interworking of the MSC-Server with the MGCF resulting in an enhanced MSC-Server (eMSC-Server). The eMSC-Server translates all calls from the CS access network into VoIP calls in the core network and vice versa and anchors all calls at the telephony application server (TAS) in the IMS. This guarantees a fully backward compatibility to legacy UEs and steps forward to an All-IP core network. 
2 Discussion
2.1 VCC like solution

Voice Call Continuity (VCC) was defined to allow the seamless handover of Voice calls between CS and VoIP. During call establishment the call is anchored in the home network in an IMS application server, the VCC application server (VCC AS). The same concept could be used for executing supplementary services in the IMS in a centralized way, shown in Figure 1. Here the calls have to be routed to the Telephony Application Server (TAS). Routing terminating calls to the TAS has just to be setup by the operator. Mobile originating calls on IMS are send to the TAS by settings in the S-CSCF. CS originating calls are handled by the VMSC and usually not routed to any central instance. The mechanism to route those calls also towards the home IMS and to the TAS is to use a CAMEL trigger in the VMSC. When the terminal wants to originate a call, the VMSC asks the home gsmSCF how to handle the call.  The gsmSCF requests an IMRN from the TAS in the home network and the VMSC reroutes the call to TAS according to its IMRN. The call is then anchored at the TAS for further call control of supplementary services. 
The supplementary service requests from the UE can now be send directly to the TAS via a direct interface (Ut or v3). This interface connects an CS attached UE with the PS element TAS. This is a new interface currently not supported on UEs, legacy terminals are not supported.

The advantage of the proposal is that there is no change in the CS domain needed. 
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Figure 1: “VCC-like” approach
2.2 Enhanced MSC Solution

2.2.1 Architecture Overview
Another approach of deploying centralized supplementary services is the enhancing of the MSC-Server with MGCF functionality for ISUP/SIP interworking (eMSC-Server), which is used for anchoring all calls in the IMS. The eMSC-Server is involved in all calls originating or terminating in the corresponding CS access network. 

Mobile originating CS calls are translated at the eMSC-Server into VoIP calls and anchored in the IMS for supplementary services call control. Also all terminating calls were routed to the MGW/eMSC-Server for further delivery in the CS access network. Also the terminating calls were anchored in the IMS. For the case that the UE is under PS coverage only, the eMSC-Server shall not be in the path.

Figure 2 shows the roaming scenario: for mobile originating calls the CS messages from the UE are translated into SIP messages at the VeMSC-Server and then send to the P-CSCF in the visited network (The P-CSCF could be co-located with the VeMSC). The SIP messages will then be forwarded to the TAS due to the configuration of the iFCs in the S-CSCF and thus the call is anchored in the TAS. The TAS then is responsible for further supplementary service invocation. Similarly Supplementary Service requests are sent from the UE to the MSC in a legacy way over the A/Iu interface and the VeMSC-Server encapsulates/translates them into SIP messages, which are send to the TAS. The TAS executes the supplementary service request and takes action accordingly. An architectural option to implement the Supplementary Services could be using the TISPAN approach by utilizing the Ut interface. Supplementary Service related messages could be then directly send from the eMSC-Server to the TAS via Ut.
The advantages of this approach compared to the VCC like approach are that legacy terminals can be supported and that no CAMEL is required. It consequently steps forward to an All-IP core network with only a small impact on the MSC-Server and no impact on the terminal.
In addition, since a point of user presence is in an MGW located in a visited network, any voice traffic to the IMS peer is directly routed to such destination without traversing its home network. This network configuration provides many advantages for both home and visited operators in term of network resource reduction when the IMS call control becomes popular. To the contrary, the VCC like approach always requires a trunk connection between a visited network and home network for any voice traffic. 
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Figure 2: Enhanced MSC-Server/MGCF Interworking
2.2.2 The detailed architecture of the eMSC-Server
The detailed architecture of the eMSC-Server is shown in Figure 3: the eMSC-Server consists of the normal MSC-Server, the VLR and the MGCF functionality with a full user agent (UA). There is a minimal impact on the VLR and the HLR as an indication in the MAP protocol is needed, as the HLR has to show that UE is handled by IMS Centralized service in the home network and the VLR must be able to interpret this flag. The MGW must be able to be the terminating side for the CS access as well as the terminating side for the IMS part. The Mc and Mn interface could be combined to a new interface.
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Figure 3: eMSC-Server Architecture
2.2.3 Migration

Figure 4 shows the migration path from today’s legacy CS network to the AIPN with eMSC-Server support: Operators could migrate smoothly from CS network to IMS (IP network), with shifting groups of subscribers based on their subscription to IMS using the eMSC-Server solution. This results in a decrease of the needed legacy CS trunks. 
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Figure 4: Migration Path to eMSC-Server Architecture
3 Conclusion

Comparing the two approaches we see the eMSC-Server architecture as the more future-proof solution. Therefore we propose to include the eMSC-Server architecture as an architecture option into TR 23.982. 
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