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* * * First Change * * * *

6.4.3
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, PDN-GW 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 [8]). 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 6.4.3.1. Notification of P-CSCF restart to UE from IP-GW (in this example the GGSN)

The updated list of P-CSCF addresses would be sent by GGSN/P-GW to all UEs that were initially provided with the unavailable/restarted P-CSCF in Protocol Configuration Options (PCO, see 3GPP TS 24.008, subclause 10.5.6.3) at CreatePDPContextResponse/Create Bearer Request (see 3GPP TS 29.060 and 3GPP TS 29.274), even if the list includes P-CSCF addresses that are currently being used (i.e. some UEs did not select the unavailable P-CSCF at initial registration). In addition, this solution would not support scenarios where P-CSCF discovery is performed by a DHCP server (see 3GPP 29.061, subclause 13a.2.1), in which the GGSN acts as a relay agent. In such a case, the P-CSCF addresses are not pre-configured in the APN, so the GGSN would not know which P-CSCF addresses are possibly being used by each user, neither the updated list of P-CSCF addresses.
P-GW provides support for P-CSCF discovery by requesting and provisioning of P-CSCF address (es) within the PCO IE. It also provides support acting as a DCHP client towards an external DHCP server in the initial access procedures. Hence, the solution above would be valid for EPS IP-CAN if GTP is used.
It could be possible for the IP-GW to be aware of the P-CSCF that each UE contacted at initial registration, independently of the P-CSCF discovery mechanism (i.e. provided by the IP-GW, via DHCP server, or pre-configured in UE). The P-CSCF could inform the IP-GW, upon receiving initial registration, about UE’s IP-address/P-CSCF address pair, via Rx (using AAR command, see 3GPP TS 29.214, section 5.6.1). The PCRF could use a PUSH procedure to send this information via Gx to IP-GW (using RAR command, see 3GPP TS 29.212, section 5.6.4). The following figure shows this flow:
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Figure 6.4.3.2. Notification of P-CSCF selected by UE via Gx/Rx
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 [9], 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 incoming traffic from the P-CSCF and react when the P-CSCF doesn’t send traffic in a specific period of time. This statistical monitoring would not be effective in low traffic scenarios.
There are also several alternatives for the notification that triggers the new registration by the UE. For the GPRS/EPS IP-CAN, the use of the PCO (see 3GPP TS 24.008, subclause 10.5.6.3) in Update PDP Context Request/Update bearer request (see 3GPP TS 29.060 and 3GPP TS 29.274) 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/bearer used for IMS SIP signalling. This would be the only alternative if a DHCP server is used for P-CSCF discovery. If a dedicated bearer is used for IMS, dropping the bearer could be the suggested proposal. 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. Note that in case of a bearer dedicated for multiple applications (in addition to IMS), this alternative would impact the rest of applications.
If there are existing SIP sessions established, the IP-GW could inform the PCRF about the loss of bearer to avoid relying on the UE sending a SIP BYE or initial SIP REGISTER. This would remove the sessions in PCRF, since they are not valid any longer.

* * * Second Change * * * *

7.5
P-CSCF Service Interruption

This version of the Technical Report concludes that it is feasible to finalize a full normative solution for the current release. It is recommended that if the UE needs to become aware of the P-CSCF service interruption, the use of a procedure that informs the UE about the health of the P-CSCF could be used such as those listed in clause 6.4.2.  For an IP-CAN such as GPRS, where due to battery consumption constrains the UE is not expected to support this kind of procedures, procedures such as monitoring of the P-CSCF from the IP-CAN as described in clause 6.4.3 could be used. 
This technical report recommends implementing a solution with the following principles:

· P-CSCF needs to inform the IP-GW via Rx/Gx about the UE’s P-CSCF selection
· IP-GW monitors the health of the P-CSCF (via echo request/echo response, statistical monitoring is optional)
-
IP-GW informs the UE (either with PCO or simply removing the IP-CAN)
This will require changes to 3GPP TS 23.380, TS 29.212, TS 29.213, TS 29.214, TS 24.008 and TS 24.229, so contributions need to be submitted to CT4, CT1 and CT3 in order to complete this task.

* * * End of Change * * * *
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