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1. Introduction
This paper considers the routing of CS calls and SIP sessions in an environment where the two are combined to provide IMS voice services. We assume that operators do not with to allocate more than one E.164 number to each user.
The architecture described in TR23.899 considers that a CS call in a CSI environment is established between a ‘Circuit Bearer Originating Function’ (CBOF) and a ‘Circuit Bearer Terminating Function’ (CBTF). Two cases are described, an “End to gateway” case where a CS call is made between a terminal and a VoIP gateway, and an “End-to-end” case where a CS call is made between the two endpoints. The discussion in this paper is intended to be relevant to both cases.

Also, two variants of CSI have been discussion, one in which IMS services are added to an existing CS call (called “CS/CSB” in S2-042127, because CS call control is used to establish the original call), and another in which CS bearers are established in association with a new IMS session (called “IMS/CSB” in S2-042127 because IMS service logic is used to establish the original call). Again, the discussion in this paper is intended to be applicable to both.

2. Discussion

2.1 CS/CSB case
IMS sessions are routed using Public User Identities. However, an IMS session can also be initiated using an E.164 number, in the form of a “tel:” URL. This may be mapped into an IMS Public User Identity using the ENUM database, or may be routed to the PSTN/CS domain.

In the CS/CSB case, it is necessary to establish an IMS session to the same endpoint as that of an existing CS call. We assume for the moment that the CS call was established using an E.164 number – that is, the terminating user has an E.164 number and calls to this number from the CS domain are routed entirely within the CS domain.

This E.164 number is the only information that the originating user has to identify the terminating user. Ideally, we would like to be able to launch an IMS session towards this number and have it route to the same endpoint. This would imply that this E.164 number needs to be mapped by ENUM to the user’s IMS Public Identity.

With this mapping, we have a situation where calls/session towards a single E.164 number are routed differently depending on the network they originate on:

· Calls originated on the CS domain remain within the CS domain

· Calls originating in the IMS remain within the IMS

2.2 IMS/CSB case
In this case, the considerations for call routing are different depending on the call setup direction and whether the CS call is ‘end-to-gateway’ or ‘end-to-end’.

In the ‘end-to-end’ case, considerations are similar to 2.1 above: it is necssary to route a CS domain call to the same endpoint as the IMS session. An E.164 number is required to route this call. One approach would be for the terminating endpoint to supply its E.164 number to the originator. This is the approach described in TR 23.899 Alternative A.

This approach requires that this E.164 number be routed entirely within the CS domain.

In the ‘end-to-gateway’ case, we need to consider the call setup direction:

· Mobile Originated: the mobile requires an E.164 number which routes towards the Circuit Bearer Terminating Function at an AS in the IMS – that is, routing information in the CS domain must be set up to route this number to the IMS. However, each operator needs just a single special E.164 number for this purpose, with routing tables in the CS domain set to route towards the nearest CS/IMS gateway

· Mobile Terminated: the CBOF at the AS in the IMS requires to establish a call towards the CS side of the terminating user. This implies that there is a number allocated to the user which routes always towards the CS domain side of the terminal – i.e. this number cannot be mapped using ENUM to the users SIP URI in the usual way.

This could be achieved by not including any mapping for the user’s E.164 number within the ENUM database. However this would be incompatible with the requirements discussed in Section 2.1 above.

Alternatively, the CBOF could route the session explicitly towards a gateway using a URI such as sip:+441628434456@gateway.operator.com;user=phone.
3. Conclusion
The discussion above concluded a number of points on routing of CS calls and IMS sessions in the context of CSI:
· For the CS/IMS case, both CS calls and IMS sessions must be ‘diallable’ using the same E.164 number – that means the same number must route within both CS domain and IMS domain, and the call must stay within the domain it starts in.

· For the IMS/CS case, the same approach in which calls stay withing the same domain is required for the end-to-end case. For the end-to-gateway, Mobile Originated case, each operator simple allocates a single number for routing towards the CBTF. For the end-to-gateway Mobile Terminated case, then some mechanism is needed to route from the IMS to a given user in the CS domain.
































































































