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1  Introduction

This document presents a few failure scenarios of the P-CSCF. 

2 Discussion
In the TR 23.820, some scenarios about P-CSCF interruption have been listed, but there are still some not mentioned.

In TS 23.228, it explained in some case an AS can directly communicate with P-CSCF, not including the S-CSCF in route path. Section 5.4.5 described the detail information as below: 
All SIP signalling to or from the UE traverses the P-CSCF. ...... All initial requests to or from the UE traverse the S-CSCF assigned to the UE. ...... If Application Servers under operator control guarantee the home control of the session, then it may not be required that all subsequent request traverse the S-CSCF. In such cases the operator may choose that the S-CSCF does not “record-route”. The detailed record-route behaviour is configured in the S-CSCF, e.g. on a per-service basis. The S-CSCF decides whether performs record-routing or not based on operator configuration in the S-CSCF.
In annex F of TS 23.228, the detailed information is clarified, as below:
On the other hand there are client-server base services, which may be offered by the home operator. An example of such service available today where the no record route principle is applied, is Presence, where notifications need not to go through the S-CSCF. Another example could be where the UE initiates a session to an Application Server (AS) in the home operator’s domain, e.g. video download. 
Thus, for some client-server base services, it might not be necessary to keep the S-CSCF in the path. It may be desirable for an operator to avoid the load in the S-CSCF and control the service from the AS. For such services “no record-routing in S-CSCF” may be configured together with the initial filter criteria, as defined in sub clause 5.4.5.3.
According to the description above, it can be deduced that subsequent requests towards the P-CSCF may not traverse the S-CSCF, especially the subsequent requests are from SIP-AS. So if the P-CSCF fail, the communication will also fail.
3 Proposal
It is proposed to add the following changes to the TR 23.820 v0.2.0. 
*** BEGIN CHANGE ****
5.3
P-CSCF Service Interruption

5.3.1 Introduction
This clause will analyse the impacts of a P-CSCF stop in the network and in the service to the user in order to highlight the problems that need to be covered by the alternative solutions in this technical report. The initial state that will be considered is an IMS Core Network working properly with several P-CSCFs and with ongoing traffic (a certain amount of equipments have security associations established with the P-CSCFs). At one point one P-CSCF stops operation, this implies lack of response from that P-CSCF and potential loss of the information of some subscribers in that P-CSCF.

5.3.2 Originating Traffic
In this case, the lack of response from the P-CSCF should trigger a new registration. After the successful initial registration takes place, the initial request may be retried and normal operation will continue. If the previously assigned P-CSCF resumes operation and it receives the request but it has lost the data for that user, it will ignore the request (the user appears as not authenticated), which should also trigger a new registration. 
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Figure 5.3.2.1. Originating request with no P-CSCF response

5.3.3 Terminating Traffic
In this case, the lack of response from the P-CSCF will mean that SIP requests will not proceed. The terminating requests to that user will fail and there will be no service for terminating requests until the user makes a new registration. The user will not be aware of this situation unless a SIP request is initiated from the UE. Considering that the re-registration timers can be quite long and also that the user may not be initiating requests by itself regularly (in particular not during non-busy hours), the consequence of this can be seen as quite severe, and there is a need to try to improve the service availability in this scenario.
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Figure 5.3.3.1. Terminating request with no P-CSCF response
5.3.4 Subsequent requests towards P-CSCF without traversing the S-CSCF
All SIP signalling to or from the UE traverses the P-CSCF, and all initial requests to or from the UE shall traverse the S-CSCF assigned to the UE. But according to TS 23.228 [4] section 5.4.5 (v8.0.0), it is not required all subsequent requests traverse the S-CSCF. The section 5.4.5 and annex F of TS 23.228 v8.0.0 explained this case in detail.
It means that some subsequent requests towards the P-CSCF will not traverse the S-CSCF, after the initial procedure. One case is the subsequent requests are from SIP-AS. The typical example is in Presence notifications need not go through the S-CSCF. Another example could be where the UE initiates a session to an Application Server (AS) in the home operator’s domain, e.g. video download.
In these cases, all subsequent requests towards the P-CSCF will fail, because of the failure of the P-CSCF. 

*** END OF CHANGE ****
