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1. Introduction
During CT4#51 meeting, the WID on PCRF failure and restoration was agreed and the information synchronization for PCRF restoration was discussed. Several possible solutions have been discussed, such as PCRF Geo-redundancy, Reactive resynchronization and Proactive resynchronization. In this paper, we will provide further analysis of the pros and cons for these solutions.
2. Discussion:
· PCRF Geo-redundancy: a redundant PCRF takes over the control upon a PCRF failure. 
· Pros:  This solution can keep the session information consistent between the client and the PCRF, it has no impact to the PCRF clients; and it does not require specific changes to 3GPP and can be used in pre-Rel-10 deployments.
· Cons:  The PCRF need take real-time backup for the session information to the redundant PCRF, for multiple user system (e.g. 1 million), this will take lots of resources; and the operator need spend more money to buy 1 plus 1 backup.   
· Reactive resynchronization: If the PCRF client needs to send a session modification request towards a PCRF which is known to have restarted since the session was created (or if the PCRF client receives a response to an IP Can session modification request indicating that the ctx is lost in PCRF), the PCRF client should tear down that particular session (except for emergency/eMPS sessions).
· Pros:  Only when the PCRF client needs to send a session modification request can trigger the session termination, this usually won’t cause bulk signaling between the client and the PCRF.
· Cons:  After the PCRF restart, the session information between the client and the PCRF is not consistent, the session has been terminated, this has the impact to the user experience.   
· Proactive resynchronization: Once the PCRF client detects the PCRF restart, the PCRF clients release all local resources related to the restarted PCRF. For the active session, graceful timer may apply according to the operator policy. Concerns were raised that this may induce important signaling in the networks and may unnecessarily tear down some sessions.
· Pros:  When the client detects the PCRF restart, the client will initiate the session termination, this can inform the user to terminate the old session and start a new session if needed more quickly than the Reactive resynchronization solution.
· Cons:  After the PCRF restart, the session information between the client and the PCRF is not consistent, the session has been terminated, this has the impact to the user experience. And this will also cause bulk signaling between the client and the PCRF
Conclusion

From above analysis, it seems 
(1) PCRF Geo-redundancy has least impact to the client and the user;
(2) The Reactive resynchronization is better than the Proactive resynchronization. 
(3) Comparing the last two solutions, the PCRF Geo-redundancy need take more resources and money;

So, it suggests that basing on the operator policy, if the PCRF Geo-redundancy is not deployed, the Reactive resynchronization or Proactive resynchronization can be the optional solution for the PCRF failure and restoration.   






































































































































































































