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1. Introduction

In IMS, after registration the user has an outbound proxy (P-CSCF) and a registrar (S-CSCF) assigned. Any activity of the user goes through these two proxies. If P-CSCF fails or is shut down for maintanance or software upgrade, then the communication of the users connected to IMS through that P-CSCF fails. And there is no way for an IMS UE to re-establish the communication.

The S-CSCF has the possibility to deregister the user and send a notification about it to the user. In the notification the S-CSCF can hint the terminal/user what to do next, i.e. do an automatic reregistration or just acknowledge and do nothing. In case the S-CSCF is down and the user does a reregistration, it gets assigned a new S-CSCF. Even though the user had to terminate all ongoing dialogs, it can reinitiate them.

2. The problem

But the P-CSCF does not have the possibility to initiate deregistration of the user. In some special cases like a failure, or a software upgrade, when the P-CSCF has to be shut down (controlled shut down), all the users connected to the home network via that P-CSCF will experience service discontinuity and will not be able to communicate any more. In this case there is only one possibility to make the communication work, the Windows solution: restart the UE (as the PDP context gets dropped, and re-established, therefore P-CSCF discovery done again).

Typically, when the communication between the UE and the IMS network fails, there can be many reasons: out of access network coverage, access network failure, P-CSCF failure, physical link failures, etc. Therefore it is not reasonable to expect the user to restart the mobile equipment every time there is a communication failure, particularly as the user can not be aware of the incoming requests he may have missed due to failure. Even if he could know this,  restart of the UE will not help in all of the cases.

There must be some other means to let the UE know that it has to drop the PDP context and activate new PDP contexts and register again in order for the communication to work. And the procedure should not require user interaction (i.e. the user should not notice anything).

3. The solution

This contribution proposes a new event state for the P-CSCF to be defined. The possible states for the P-CSCF could be: operational, shut down in progress, busy, overloaded, etc.

The operational status tells to the event subscribers that the P-CSCF is up and running. The shut down in progress status would tell to the event subscribers that the P-CSCF is burning, therefore the users connected through it should be notified asap.

The overloaded status could be used (not in 3GPP environment) for load control purposes, i.e. to tell to a specific proxy that the load on this proxy exceeded a specified threshold and traffic, if possible should be sent on alternate routes.

The above mentioned states are the most important. Other states like busy could also be defined as optional states.

When this new state is supported in the P-CSCF, the S-CSCF would subscribe to this state of the proxy. When the P-CSCF is to be shut down (controlled shut down), the S-CSCF gets a notification, and it would then deregister all the users connected to the network through that P-CSCF, requiring them at the same time to reregister.

After the terminals acknowledge the deregistration, they would start P-CSCF discovery and send a new register request to the network. The P-CSCF discovery will result in a new P-CSCF, and the registration would be successful. The whole procedure could be automatic, the user would not notice the temporary communication failure for non-real time services (for real time services it would be a temporary failure noticed, as all the ongoing dialogs need to be terminated and reinitiated).

NOTE: there is need only for one subscription from the S-CSCF to a P-CSCF, not as many as many users are registered through that P-CSCF. The P-CSCF puts its name into the Path header, the S-CSCF uses that one to subscribe. This way, the P-CSCF can be split into clusters, each having a different name, and clusters can be shut down separately.

4. Proposal:

If the solution is seen useful, an Internet draft will be submitted to IETF.
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