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Abstract of the contribution:

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. 
1 Introduction

Currently nearly all voice calls are carried out by the CS domain. For the near future it is expected that new radio technologies such as HSDA+, LTE, WiMAX and etc. are deployed and VoIP terminals will be widely introduced including attractive applications provided by IMS. VoIP-terminals served by IMS will take the majority ; however a huge number of CS terminals will still be on the market and will still be in usage for a long time. At this moment, operators have the disadvantage to maintain two different switches such as the MSC-Server in the CS domain and the Telephony Application Server (TAS) in IMS.
An enhanced MSC-Server (eMSC-Server) needs to be introduced in order to unify the call control in the IMS for many reasons including the provisioning of equal services to any terminal and the reduction of OPEX and CAPEX. This moves the operator network to a full fledged IP network not only for the signaling but also for the user plane traffic.
2 Discussion of Enhanced MSC Solution

One approach of deploying centralized supplementary services is the enhancement 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 the signaling is forwarded to the home IMS. Thus supplementary services are provided centralized in the IMS. Also all terminating calls are routed to the MGW/eMSC-Server for further delivery into the CS access network. For the case that the call is delivered in the PS-domain, the eMSC-Server is not in the path.
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Figure 1: Enhanced MSC-Server/MGCF Interworking
Figure 1 shows the architecture. For mobile originating calls the CS messages from the UE are translated into SIP messages at the eMSC-Server and then send to the P-CSCF (The P-CSCF could be co-located with the eMSC). The SIP messages are then 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 provisioning. Similarly Supplementary Service requests are sent from the UE to the MSC in a legacy way over the A/Iu interface and the eMSC-Server 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 are that legacy terminals can be supported and CAMEL is not 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.
3 Migration path

Operators can easily migrate from the current network to the proposed future network architecture.
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Figure 2: Migration Path to eMSC-Server Architecture
Figure 2 shows the migration path from today’s legacy CS network to the AIPN with eMSC-Server support: 

· 1st phase illustrates current CS domain model.

· 2nd phase illustrates half IMS model with using eMSC-Server solution.
Home network 1 is already using the eMSC-Server with IMS Call Control.
Home network 2 still uses CS.
Visited network 1 still uses CS.

Visited network 2 is already using the eMSC-Server with IMS Call Control. 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.
· 3rd phase illustrates full IMS model.

In this phase home network can connect to visited network via IP network, and all mobile calls are controlled by the IMS.
4 Conclusion

We see the eMSC-Server architecture as a future-proof solution. Therefore we propose to include the eMSC-Server architecture as an architecture option into TR 23.982. 
Start of 1st modified section

3
Definitions, symbols and abbreviations

3.1
Definitions

eMSC-Server: The enhanced MSC-Server (eMSC-Server) includes MGCF functionality for ISUP/SIP interworking with a full user agent per UE, which is used for IMS call control of calls delivered to the CS network.
End of 1st modified section

Start of 2nd modified section
6
Architecture Alternatives
Editor’s Note: This section will describe and evaluate detailed reference architectures, including network elements, interfaces and reference points, suitable to provide Centralized IMS Services 

6.x
Alternative 1

6.x.1
Architectural Details

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 the signaling is forwarded to the home IMS. Thus supplementary services are provided centralized in the IMS. Also all terminating calls are routed to the MGW/eMSC-Server for further delivery into the CS access network. For the case that the call is delivered in the PS-domain, the eMSC-Server is not in the path.
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Figure 6.x: Enhanced MSC-Server/MGCF Interworking
Figure 6.x shows the architecture. For mobile originating calls the CS messages from the UE are translated into SIP messages at the eMSC-Server and then send to the P-CSCF (The P-CSCF could be co-located with the eMSC). The SIP messages are then 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 provisioning. Similarly Supplementary Service requests are sent from the UE to the MSC in a legacy way over the A/Iu interface and the eMSC-Server 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.

6.x.2
Impact on IMS

The TAS for handling the supplementary services has to be deployed in the IMS.
6.x.3
Impact on CS Core Network

MSC-Server needs MGCF functionality with a full user agent per UE. VLR and HLR needs to exchange the NW capability.
Editor’s note: it is FFS how to negotiate NW ICS capability. One possible solution is additional flag in the “MAP Insert Subscriber Data” to indicate whether the home network supports ICS or not. Therefore VLR and HLR have to handle this flag.
6.x.4
Impact on UE

No impact.

End of 2nd modified section
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