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1 Introduction

In current version of TS 23.206, there is a note in section 4.4 saying that “It is FSS if further mechanisms are needed to improve handling of calls destined to a UE that is both registered to IMS and attached to CS for cases where a loss of coverage occurred, ant the UE is not reachable over CS or IMS”. To clarify corresponding requirement, a liaison has been decided to send to SA1 at SA2# 49. 
At the SA1#31 in Denver, the delegates of SA1 discussed the problem and replied the liaison in document S1-060350. A CR of 22.101 in document S1-060349, which titled as “Clarification on MO and MT call handling” was also approved, clarifying the requirement in case of temporarily coverage loss as “If the call delivery attempt fails in one domain, if specified by operator policy, it should be possible to attempt the delivery in the other domain or the call forwarding supplementary services [39] may be invoked if provisioned.”
This paper discusses the different methods to realize the requirement of temporarily coverage loss handling, and proposes to modify corresponding description in the TS.
2 Discussion

When delivery attempt fails in IMS, there are two methods to implement the required re-delivery handling: by configuring the equipollent CFNRc service with a specific forward-to number (i.e., the user’s MSISDN) as one of the components of MITe (IMS Multimedia Telephony) in IMS, or by specific session redirection controlled by the Domain Selection function in VCC application. When delivery attempt fails in CS domain, there are also two methods to implement the required re-delivery handling: by configuring the CFNRc supplementary service with a specific forward-to number (i.e., the user’s IMPU in Tel-URI format) in CS domain, or by specific session redirection controlled by the Domain Selection function in VCC application. Remember that the CFNRc in CS domain may be implemented in VMSC, and result in additional CS trunk occupancy. 
Comparing these two methods, they are both the possible method to achieve the re-delivery handling. However, when the re-delivery handling is implemented under the control of Domain Selection function in VCC application, it still keeps the possibility to provide the normal CFNRc service for the user. In addition, by setting the length of the said local timer to a desirable value according to the operator policy, it is possible to attempt the re-delivery in the other domain or to invoke the user’s call forwarding services if provisioned in the selected domain, as asked by SA1’s requirement. For example, the value of the local timer in Domain Selection function can be set longer than normal CFNRc timer, then the user’s CFNRc service can be invoked first if it has been provisioned and activated in the selected domain, e.g., the call can be forward to a voice mail or another user according to the registered forwarding-to number. On the other hand, when the re-delivery handling is implemented by configuring the original CFNRc service with a specific forward-to number in the selected domain, it seems hard to provide any other CFNRc service for the user, and thereby can’t completely satisfy this SA1’s requirement.
In addition, it shall be ensured to avoid the re-delivery handling loop between CS domain and IMS. When the re-delivery handling is implemented under the control of Domain Selection function in VCC application, it is easy to avoid loop since there is only one control point, i.e., the Domain Selection function, then all re-delivery handling history could be remained. When the re-delivery handling is implemented by configuring the CFNRc service in different domains, it will be more difficult to avoid loop since there will be different control points in CS domain and IMS, i.e., the VMSC/GMSC and the TAS (the SIP-AS providing the network support for the multimedia telephony service as described in TR 23.818) respectively,.
According to the former discussion, it is proposed to implement the required re-delivery handling under the control of Domain Selection function in VCC application. 

To do so, it is required that:

· The Domain Selection function in VCC application shall perform the unreachable judgment according to the expiration of a local timer, and then cancel the ongoing session establishment in the selected domain, and send a new INVITE to attempt the delivery in the other domain. 

· The length of the local timer shall be set according to the operator policy, and thereby to attempt the re-delivery in the other domain or to invoke the call forwarding services if provisioned in the selected domain. 
· The Domain Selection function in VCC application shall remain the history to ensure the re-delivery be performed only once, and thereby avoid the loop between CS domain and IMS.
3 Proposal
It is proposed to make the following modifications in the TS 23.206.
*** Begin of Modification ***

4.3
Domain Selection

For determining which domain shall be selected to terminate the voice call the domain selection function shall be able to use the following:

-
The state of the UE in the circuit switched domain. This state information shall include:  Detached, Attached.

-
The UE capability to support IMS Voice Services as described in TS 22.228 [1].

-
The state of the UE in the IMS domain.  The state information shall include:  Registered, Deregistered.

-
The capability of the IP-CAN to support VoIP. 
-
User preferences and/or operator policy.
-
The domain used by an existing call anchored at the VCC application.
Editor’s note:  The use of the term VoIP and "IMS Voice Services" may change subject to a response to an LS to SA1

In case that the call delivery attempt fails in the selected domain, the domain selection function in VCC application shall perform subsequent handling according to operator policy, which may include the option of re-attempting the call setup to the other domain under the control of domain selection function or invoking other supplementary services, e.g., call forwarding. Additionally, the Domain Selection function in VCC application shall retain the history of delivery attempts to ensure that the re-delivery is performed only once, and thereby avoid the looping of call setup attempts between CS domain and IMS.

. 
*** End of Modification ***

3GPP

SA WG2 TD


