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1. Introduction
This contribution discusses some initial considerations for combining CS domain bearers with IMS and proposed some initial requirements.
IMS was designed with the assumption that all media will be carried over IP. This is an important component of the IMS architecture in that it allows the services provided by IMS to be decoupled from the underlying transport technology. The purpose of using CS domain bearers should therefore be seen as a short-term pragmatic step whilst the underlying IP infrastructure is developed to support the necessary QoS, It should not be seen as a long-term architecture change.

We conclude from this that impacts on existing systems should be minimised.
Furthermore, we conclude that the solution should be “backwards compatible” in the sense that it should be possible to establish a SIP session between a UE supporting use of CS bearers and a Release 5 UE which does not support use of CS bearers.
We also consider that the solution should support, as far as possible, the full range of IMS services which could be supported if real-time packet switched bearers were used as described in Release 5 – that is, aside from the obvious restriction in the bearers that can be supported, there should be no loss of services through the use of CS bearers. 
2. High level alternatives

In order to determine the overall scope of the solution space to be investigated, we can analyse the architectural alternatives from first principles.

All architectural alternatives will involve use of a CS domain bearer over the radio interface.

Due to the backwards compatibility requirement, all architectural alternatives must support interworking of this CS domain bearer to Voice over IP, in order to support interworking with Release 5 clients.

We can analyse the solution space by looking at the possible ways in which this interworking could be provided. Considering the impact on existing systems for each of these possibilities may allow us to reduce the solution space somewhat.
We can observe immediately that the most likely candidates for the CS/PS domain interworking points are the points at which the CS and IMS/PS domain already meet. Namely the BSC/RNC or the MGW/MGCF.

Any other interworking points require the introduction of new elements which support both a CS domain and an IMS/PS domain interface. We propose to rule out such new elements.

2.1 Interworking at BSC or RNC

In these solutions, the IMS session operates exactly according to the existing specifications, except that between the UE and BSC or RNC a CS domain connection is used in place of a PS domain connection.

This would require the PDP Context used for IMS real-time traffic to be indicated as such over the Gb or Iu-ps interface and for the BSC or RNC to provide transcoding between IMS real-time traffic and the CS domain bearer.

This approach would have impacts on:

· the PS domain (UE and SGSN), in order to provide the indication that the PDP Context would carry exclusively IMS real-time traffic
· the IMS, in order to ensure that the negotiated IMS real-time traffic codec was supported by the BSC or RNC

· the BSC or RNC, in order to performing the interworking and to support the Gb/Iu-PS indication
· the UE, in order to accept a CS domain bearer in association with a PDP Context and to only send IMS real-time traffic over the related PDP context
It can be seen that approaches in this class have a significant impact on many existing elements.

2.2 Interworking at MGW/MGCF
In these solutions, the existing Media Gateway and Media Gateway Control Functions are used to interwork between CS and PS/IMS domains.

This approach avoids impacts to the CS domain entirely.
Also, the packet-switched side of the MGW/MGCF is an IMS interface entirely outside the PS domain itself (the PS domain being the link layer from UE to GGSN). It may therefore also be possible to avoid PS Domain impacts, except to say that an IMS PDP Context for real-time traffic (and associated SBLP) is not used.
3. Proposal
Based on the discussion above, we propose to capture the requirements outlined in Section 1 within the TR as shown below.
Further, we propose to focus the study initially on solutions in which the interworking between CS bearer and IMS is at the existing MGW/MGCF, rather than at the BSC/RNC, since the latter involves significant changes to existing network elements.

*************** First changed section *******************
4
Overall Requirements

Editor’s Note: This section will describe the overall requirements from a user/network operator point of view

The following requirements apply to the use of CS bearers for IMS services from the users perspective:

· The use of CS bearers for IMS services shall as far as possible be transparent to the user. That is, the user should not be aware of the use of a CS bearer, or whether the terminating party uses CS bearers or IP bearers.
*************** Second changed section *******************
5
Architectural requirements and considerations

Editor’s Note: This section will describe requirements that apply to the architecture design and considerations which will be used when making decisions on the preferred architectural alternative.

The following architectural considerations apply to all solutions evaluated:

· Impact on existing systems, CS domain, PS domain and IMS, shall be minimised

· Backwards compatibility with IMS clients making use of real-time Packet Switched bearers shall be provided (as defined in Release 5)
· Aside from restrictions arising directly from the use of CS bearers in place of real-time PS bearers (i.e. restrictions in the type of real-time services which can be provided), there should be no loss of services compared to standard IMS.
































































































