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As indicated in clause 5.3 of the Technical Report, a service interruption of the P-CSCF could cause the undesirable effect of losing terminating SIP requests while the user believes that everything should be working properly. This contribution proposes three alternative solutions that aim to reduce the impact of this problem.
The proposed additions to the 3GPP TR are the following:
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6
Alternative solutions 


6.X
Monitoring P-CSCF Health
6.X.1
Introduction

This solution is based in the assumption that it would be possible to notify the UE about a service interruption of the P-CSCF. When this notification is received, it should be possible for the UE to perform e.g. an initial registration and return to normal operation rapidly, without the need to wait for an originating SIP request from the UE to detect the problem, and making the chances of losing any terminating traffic very small.  Two alternatives for the implementation of this notification are described in clauses 6.X.2 and 6.X.3.
6.X.2
Monitoring P-CSCF health from the UE

For unreliable transport (UDP, DCCP) STUN keep-alive can be used; this is possible when STUN server is in P-CSCF. This solution is considered in IETF Draft draft-ietf-sip-outbound ref [xx]. The UE must be aware that STUN keep-alive is used for the restoration procedure; short keep-alive timer is to be used when the keep-alive mechanism is used for the restoration. In addition to that, for this solution to be effective, the STUN server needs to be within the P-CSCF. For reliable transport (TCP, SCTP) the TCP keep-alive and/or the double CRLF method could be used. In this last case, the solution will be only partially effective, since the TCP Layer maybe working even if the P-CSCF application using that protocol layer fails to respond.
This kind of solution has the problem of battery drainage of the UE for mobile access networks.
6.X.3
Monitoring P-CSCF health from the IP GW
It is possible for the IP-GW (IP-GW is the IP connection point in the IP-CAN, that would be GGSN in GPRS, MME in EPC, PDG for I-WLAN and potentially other network elements in other IP-CANs) to monitor the health of the P-CSCF (e.g. through the Gi Interface in the GPRS case, see 3GPP TS 29.061 [xx]). This monitoring could also include some additional explicit signalling with an indication of a P-CSCF restart. On the event of P-CSCF unavailability, the IP-GW could remove the corresponding P-CSCF address from the list of P-CSCF addresses that are sent to the UE. On the event of a P-CSCF restart, the IP-GW could send an indication to the UEs with the list of P-CSCF addresses that are available to initiate a new registration. The following figure shows this flow:
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Figure 6.X.3.1. Notification of P-CSCF restart to UE from IP-GW (in this example the GGSN)
One alternative for the monitoring of health from the IP-GW to the P-CSCF, would be the implementation of an Echo Request similar to the one available in GTP between GGSN and SGSN (see 3GPP TS 29.060 [xx], clause 7.2). This allows for the detection of unavailability (lack of response to an Echo Request) and a restart (an Echo Response with an incremented Restart Counter). An alternative method would be to monitor the traffic going to the P-CSCF and react when the P-CSCF doesn’t respond to traffic in a specific period of time.
There are also several alternatives for the notification that triggers the new registration by the UE. For the GPRS IP-CAN, the use of the PCO in a PDP Context Modification does not cause any side effects, but it needs to be supported also by the UE. It seems that the only way to trigger a new registration from the GGSN without adding new requirements to the UE, is to delete the PDP Context used for IMS SIP signalling. Similarly in other IP-CANs, if no specific message is available to trigger a new IMS registration in the UE, the last resort can be to remove IP connectivity forcing a new IP connection and a new IMS registration.
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