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Abstract of the contribution: 

This document discusses the architecture options for providing ICS support to non ICS UEs, specifically for the solutions which involve CS network enhancements.
Introduction
With a network-based solution to ICS being considered for TR 23.892, a number of contributing companies have expressed a desire to analyze two different network architectures.  These architectures differ in a number of key areas and are summarized in this document.

Current Documented Architecture
Section 6.8.1 of the TR currently defines the detailed L-CAAF-n architecture as shown below.
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Key high-level points of this architecture are:

· New functionality in the CS domain is confined to the L-CAAF-n function. The L-CAAF-n is placed at the access edge of the VMSC in which case there is no impact to the VMSC, or inside the VMSC with minimal impact.  The call control, mobility management and handover functions of the VMSC remain unaffected. Standard MGCF and IM-MGW are used for interworking between the CS and IMS domains. 
· Session control signaling (I4 reference point) is performed via a direct interface between the L-CAAF-n and ICCF.  The details of this interface are for further study.

· Bearer control signaling is established via  the VMSC and MGCF using standard procedures.

· For calls which require session control signaling over ICCC (added when mid-call services are invoked), correlation of the session control signaling and bearer control signaling is required at the ICCF (Home AS) acting as a B2BUA, which in turn maintains the appearance of a single SIP session towards IMS over the ISC interface.  This is analogous to the ICS UE solutions. 
· Registration in IMS via CS access is not required for enablement of ICS for non ICS UEs with this solution.
Alternative Architecture

This paper introduces an alternative architecture for further consideration.  This is not meant to replace the existing architecture documented in the TR, but instead is an architecture which will be analyzed in parallel.
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Key high-level points of this architecture are:

· Full ICCF and VCC Application functionality is not expected to be required in this architecture. However, the DTF and DSF functions are likely to be required, so they are shown above.
· An enhanced MSC Server interworks 24.008 call control with SIP and presents a single SIP session into IMS.  

· As a result of the previous bullet, the standalone MGCF component is not involved in the signaling path for calls using the services of the enhanced MSC server.
· The enhanced MSC server controls the bearer for both the CS access interface and RTP interface into IMS.  A new reference point between MSC server and MGW is added to represent this interface.  For simplicity this is simply labeled “MGW” in the figure.   The details of this reference point are for further study.
· A new reference point between MSC Server and the IMS is required, which should be aligned as closely as possible with Gm or Mw to minimize the changes required in IMS.

· Registration in IMS via CS access is required for enablement of ICS for non ICS UEs with this solution.

TR Documentation


It is proposed to document the architecture with Enhanced MSC Server in the TR.  Each architecture should be given its own sub-section within section 6.8 for further analysis, information flows, etc.

Proposal/Recommendation
It is proposed to make the following changes to TR 23.892.  

*** begin change 1 ***
6.3
Architecture for support of non ICS UE
6.3.x
Architecture with Enhanced MSC Server 
6.3.x.1
Reference architecture

The ICS Ref Architecture in figure 6.3.x-1 may be used to provide ICS support but requires MSC Server upgrades in both the home and visited networks. The limitations of the legacy UEs need to be taken into consideration.
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NOTE:
Only relevant functions are shown.

Figure 6.3.x-1: Architecture for ICS support without terminal impact, with MSC Server enhancements
The MSC Server provides the necessary interworking between TS 24.008 [7] and SIP.  The MSC Server also controls a MGW to provide the user plane interworking between CS access and RTP bearers.
Editor’s note: Physical realization of this MGW is for further study.
*** end change 1 ***
*** begin change 2 ***
6.4
ICS Reference Points

6.4.x
I6 Reference Point
The I6 reference point is established between the MSC Server and the home IMS of the ICS subscriber using a non ICS UE for presentation of the SIP UA behaviour toward IMS for control of user sessions.  The 3GPP profile of SIP is used on I6.
6.4.x
I7 Reference Point
The I7 reference point is established between the MSC Server and the MGW for interworking the user plane on CS access interfaces (A and IuCS reference points) with the user plane in IMS (Mb reference point).
*** end change 2 ***
*** begin change 3 ***
6.x
Architectural alternative: Enhanced MSC Server approach

6.x.1
Signalling and bearer architecture

6.x.1.1
Calls established using CS bearers with non ICS UE

The Signalling/bearer paths for an IMS session established via CS access by non ICS UE with the enhanced MSC Server presenting a single SIP session is described in figure 6.x.1.1-1.
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Figure 6.8.x.1-1: Signalling/Bearer Paths-non ICS UE- Enhanced MSC Server approach
CS Access Signalling is terminated by the enhanced MSC Server, which establishes a single SIP session towards the IMS. The MSC Server performs necessary interworking with 3GPP TS 24.008 [7]. The MSC Server presents SIP UA behaviour on behalf of the UE toward IMS.
Use of the direct SIP signaling between the MSC Server and CSCF for this model enables the capability to provide telephony services exclusively in IMS.
*** end change 3 ***
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