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1 Introduction

In current Annex A of TS 23.206, several implementation options are introduced for diverting the call from CS to IMS for anchoring. However, as the result of domain selection performed in IMS, the call may be decided to be terminated in the CS domain, and then will bring a problem that how to avoid the call be treated as a new call in the CS network and be diverted into IMS again? A Note in the annex A has been added for capturing this issue.

Note: With some of the aforementioned options, care must be taken to avoid a circular loop which may result when used in conjunction with certain techniques applied to route the call from IMS to the terminating user via CS network.

This paper intends to remove the above note with the introduction of some Implementation techniques for avoiding circular loop call.
2 Proposal
It is proposed to add the following changes to the TS 23.206.
*** First Modification ***

6.3.2
Terminated Call Directed to CS

Figure 6.3.2-1 below describes how the signalling path is established toward a VCC user when the user is roaming in the CS Domain and the call is directed to CS. 
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Figure 6.3.2-1: Terminated Call Directed to CS Domain
1.
An INVITE is arriving at the S-CSCF including a request URI in Tel URI or SIP URI format.

2.
S‑CSCF invokes as service logic is appropriate.

3.
S-CSCF sends the INVITE toward the VCC Application.

4.
VCC Application performs domain selection according to Section 4.3. 

5.
VCC Application retrieves a CS domain routing number (CSRN).

Note:
Circular loop needs to be prevented, but preventing it is an implementation detail as argued in Annex A.2.


6.
VCC Application sends an INVITE including the CSRN as request URI toward the S-CSCF.

7.
S-CSCF routes the INVITE toward the CS domain according TS 23.228 [2]. 

*** Second Modification ***

Annex A (informative): Call diversion techniques from CS to IMS

An incoming call for a subscriber with a service provided by the IMS (e.g., a VCC subscriber) may be routed either through the CS domain or IMS network. For a VCC subscriber using a VCC enabled terminal, voice, calls that are routed to the CS domain must be anchored at the VCC Application in the IMS network prior to the routing of the call to the subscriber.  

Note: Requirements and preconditions for anchoring of CS calls for VCC subscriber in IMS are documented in Section 6.3 Terminations of this document.

A.1
Implementation options for call diversion from CS to the VCC Application in IMS

Several techniques available in the current CS networks may be used to implement the call diversion from CS to IMS, as itemized below:

1
Use of CAMEL for call diversion to IMS

This option applies to configurations requiring handling of incoming calls at the GMSC function. Upon receipt of an incoming voice call, the GMSC queries the HSS for routing information via Send Routing Information (SRI) query. The user profile in the HSS is configured such that the HSS returns T-CSI including a gsmSCF address to the GMSC in response to the SRI query. When handling voice calls for a VCC subscriber using VCC capable terminal, the subsequent processing at the gsmSCF and the GMSC results in routing of the call to IMS using the IMRN. The call is routed to the VCC Application according to standard IMS procedures. The IMRN is used to resolve the user’s public identity.

2
HSS directed call diversion to IMS

This option also applies to configurations requiring handling of incoming calls at the GMSC function.  Upon receipt of an incoming voice call, the GMSC queries the HSS for routing information via Send Routing Information (SRI) query. Based on non-standardized mechanism, the user profile in the HSS is configured such that the HSS returns an IP Multimedia Routing Number (IMRN) to the GMSC in response to the SRI query, when the call is directed to a VCC subscriber using a VCC capable terminal. The subsequent processing at the GMSC results in routing of the call to IMS using the IMRN. Two methods may be used to ensure correlation between the IMRN and the original called party.

a.
Cooperative allocation/deallocation:  In this method, the IMS is made aware of the assigned IMRN and when a call is received for that number, the original number is retrieved.  This method is similar to a VMSC managing roaming numbers.

b.
Algorithmic:  In this method, a known algorithm is used to derive the IMRN at the CS, and to deduce the original called number from the IMRN at the IMS. One method of performing such an algorithm could be e.g. use of a prefix.  In such a case, care is required in the network configuration to avoid looping for the case when the call is subsequently routed from the IMS to the CS domain for call termination.

3
Static diversion from GMSC with dedicated trunk groups

This option also applies to configurations requiring handling of incoming calls at the GMSC function.  Dedicated trunk groups may be used at the GMSC to divert CS terminations to the MGCF.

Note: The handling of calls other than voice calls needs to be taken in account if this solution is chosen.

4
Static diversion using LNP

This option may be used for routing of calls originating in PSTN networks to IMS. A local number portability database dip may be used to redirect VCC subscriber calls to the MGCF.

Note: The handling of calls other than voice calls needs to be taken in account if this solution is chosen.

5
Direct routing to IMS

Translations may be set up in the PSTN network to route the mobile subscriber calls to the MGCF when the call is received. This way the standard IMS routing technique in TS 23.228 [2] can be used.  

Note: The handling of calls other than voice calls needs to be taken in account if this solution is chosen.


A.2
Implementation options for avoiding circular loop call 

When a CS incoming voice call is anchored at the VCC application with some of aforementioned options, as a result of domain selection the call may be decided to be routed back to the CS domain for terminating, in this case, the routed back voice call may be treated as a new call in the CS network, and then be re-routed to the IMS for anchoring again, In order to avoid this circular loop, several implementation techniques may be used, as itemized below:

1
Use of domain selection function for deriving the MSRN

When the domain selection function decides that the voice call shall be terminated in the CS domain, a GMSC functionality integrated in the VCC application could be invoked for handling the CS terminated side process to retrieve the MSRN.
2
Use of a specific CSRN to indicate the anchored call
When the domain selection function decides that the call shall be routed from IMS to the CS domain, a specific CSRN is allocated. There are three options to resolve the MSISDN of original called party from the CSRN. 
a.
MGCF deallocation: In this option, when the MGCF receives the call with the specific CSRN, and recognises the call shall be terminated in the CS domain, then the MGCF resolves the MSISDN from the CSRN, and invokes a GMSC functionality integrated in the MGCF for handling the CS terminated side process.
b.
GMSC deallocation: In this option, when the GMSC receives the call from the IMS with the specific CSRN, and GMSC recognises the call is already anchored at VCC Application and shall be terminated in the CS domain, then resolves the MSISDN from the CSRN, and continues the normal CS terminated side process.
c.
HSS deallocation: In this option, when the GMSC receives the call from the IMS with the specific CSRN,  the GMSC treats it as a normal termination incoming call, e.g. the GMSC using CSRN to interact with the HSS for roaming number, and for the specific CSRN, the HSS recognises the call is already anchored at VCC Application and shall be terminated in the CS domain, then resolves the MSISDN from the CSRN, and returns the appropriate routing information and normal CS terminated side process shall be continued.
*** End of Modification ***
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