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1. Introduction
This paper discusses about the issue of IMS dangling session (i.e., UE thinks the session is ended, but network thinks the session is still alive).

The consequence of this issue is over-charging which is categorized as one of the most critical problem and we would like to avoid this to be happened. 

2. Problem Statement

IMS dangling session occurs under following scenarios. 

· Scenario1 : The UE sends BYE but the message was not delivered to the IMS network due to loss of coverage.
· Scenario2 : The UE sends BYE but the message was not delivered to the IMS network due to some network problem
For scenario1, EPC based solution where by eNodeB detecting and indicating the loss of coverage to EPC, PCRF can send session abort request to P-CSCF. 

For scenario2, RFC4028, Session Timers in the Session Initiation Protocol defines the keepalive mechanism for SIP sessions in which UE sends UPDATE or re-INVITE periodically (a.k.a session refresh request). With session timer expiry or upon receiving BYE from terminating side, the IMS entity (e.g., P-CSCF) will be able to determine the session is not alive. However, this mechanism requires at least one of the UEs involved in the session to support session timer extension. Moreover, given the fact that IR.92 does not support RFC4028, we see that potential problem still exists. 
With above analysis, we concluded that we need another solution with minimum impact to terminal side. 

3. Solution
And the solution is simply to make IMS entity (e.g., P-CSCF) performing keepalive for SIP session perodically. The IMS entity sends re-INVITE or UPDATE to the UE periodically and upon 408 or 481 response generation, IMS entity will be able to determine the session is not alive. 
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Figure1: IMS entity performs keep alive for SIP session perodically
4. Discussion

The proposed solution does not depend on the UE capability, so the solution can be applicable to any UE including those which do not support session timer extension (i.e., RFC4028). 
However, the solution is immature. The questions should be answered for future contributions are; 
1) Which NW entity should perform this keepalive mechanism? Considering the consequence that  by deploying this functionality to S-CSCF, AS or entity other than P-CSCF causes uncecessary SIP traffic in IMS network, probably it is better to be deployed to P-CSCF. 

2) Should we standarize the time out value so that IMS entity can free the resource when expired? 

5. Conclusion

We would like to ask CT1 expert opinion about proposed way forward. And based on the feedback, we would like to provide more detail solution description and necessary change request in future e.g., IMS entity behavior such as sending re-INVITE or UPDATE periodically and call state removal process. 
