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1 Introduction
For a call originated from a circuit-switched network to an IMS network, it is not clear about how the call is routed to the terminating UE in the IMS network. In this contribution, we want to discuss this issue.
2 Discussions
There are two ways to solve this routing problem.

Method A: If the MGCF or the I-CSCF does not support ENUM DNS translation mechanism.
If a call is originated in the circuit-switched network, an international E.164 number is contained in the CS signaling to indicate the terminating UE. When the MGCF receives an incoming call from a CS network, as described in the TS 24.229 subclause 5.5.3.1.1, the MGCF will generate an INVITE request to an interrogating I-CSCF with the Request-URI be set to the “tel” format URI using the E.164 address obtained from the CS signaling. Here it implies that the MGCF does not support any ENUM DNS similar translation mechanisms.
When the I-CSCF receives this INVITE request, as the I-CSCF has no ENUM DNS translation similar mechanisms either, the following method can be used to route the INVITE request.
The I-CSCF queries a HSS or a SLF (in the case that more than one independently addressable HSS is utilized by a network operator) using this "tel" format URI to get the name of the serving S-CSCF in the IMS network. Accordingly in the HSS or the SLF, the TEL-URI format Public User Identity shall be supported and used to address a user, further get the routing information of this user. In this way, the call can be routed to the terminating UE in the IMS network.
In the current TS 23.228, it is not clear about how the call is routed to the terminating UE in the IMS network. So descriptions of this processing should be added. Please refer to S2-050619.
However using this method to route a call from CS network to IMS network needs some assumptions:
1. The MGCF mentioned here is an MGCF in the termination home network. Otherwise the I-CSCF can not get the serving S-CSCF name by querying the HSS or get the HSS name by querying the SLF.
2. On receiving a query request over Dx interface, the SLF can find the concerned HSS name by the TEL URI received in the query request.
3. On receiving a query request over Cx interface, the HSS can find the related user by the TEL URI received in the query request.

4. The HSS, especially the SLF, need to store the circuit-switched network related numbering information.

From the above we can see that this method puts many restrictions to the implementation of IMS network. But it does not need to support ENUM DNS translation mechanism in the MGCF or the I-CSCF. Considering the SIP routing principles, we do not recommend using this method. 
Method B: The MGCF or the I-CSCF supports ENUM DNS translation mechanism.

According to the role of the MGCF and the routing principles in the IMS network, there is another way to realize the routing of calls originated from CS network to IMS network. I.e. the MGCF supports the ability to translate the E.164 address contained in the CS signaling to a SIP routable SIP URI using an ENUM DNS translation mechanism with the format as specified in RFC 2916 (E.164 number and DNS).
There are several reasons: 

1. As the MGCF behaves as if it is an S-CSCF, and the S-CSCF shall support ENUM DNS translation mechanism;

2. The MGCF receiving the CS call may not be the MGCF in the terminating home network, there has a need to forward the INVITE request to an I-CSCF in the terminating network using SIP routing mechanism. In such a case, the routing information can only be acquired from the Request-URI in the INVITE request;
3. As described in the TS 23.228 subclause 4.3.3.3, the E.164 format Public User Identities shall not be used for routing within the IMS, and session requests based upon E.164 format Public User Identities will require conversion into SIP URI format for internal IMS usage.
If the MGCF does not support the ENUM DNS translation mechanism, the routing issue can also be solved by the I-CSCF supporting this mechanism. However it is less advantageous than the MGCF way. 
This method is not covered in the current specifications TS 23.228 and TS 24.229. So it should be clarified in these related specifications. Please refer to S2-050618.
3 Proposals

Clarify in the related specifications about how a circuit-switched originated call is routed to a user in the IMS network.
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