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1  Introduction
This discussion paper proposes a failure scenario of P-CSCF and a possible solution. 
2  Discussion
In the clause 6.2 of the TR 23.820, a possible solution of using a second P-CSCF to forward the NOTIFY message to trigger the UE initiating a new registration could solve the problems when the P-CSCF does not respond during terminating traffic processing as indicated in clause 5.3.3 of the TR 23.820.

There is another possible failure scenario which is not described in the TR. That is the P-CSCF resumes after failure. In such a case, if the P-CSCF receives the terminating request, since the P-CSCF does not have the user data, the P-CSCF will not be able to forward the request to the UE and just return an error to the S-CSCF. The solution indicated in the clause 6.2 of the TR 23.820 could also be used to restore this failure case with a little change.
3  Proposal

According to the above discussion, it is proposed to make the following changes to TR 23.820 v0.4.0.
*** 1st CHANGE ***
5.3.1 Terminating Traffic
In this case, the lack of response from the P-CSCF or error response from the P-CSCF because of loss of user information 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

*** 2nd CHANGE ***
6.2
Second P-CSCF and deregistration from S-CSCF 

One possible solution for the P-CSCF service interruption is that the P-CSCF adds a second P-CSCF into the Path along with its own address when sending the register message to the S-CSCF. 

Note 1: How the second P-CSCF is selected is FFS. One possible way is that it could be pre-configured in the registered P-CSCF.

When the P-CSCF fails the S-CSCF is able to send Notify to the UE to initiate a new register through the second P-CSCF by the UE’s subscription to the reg-event package. Since the second P-CSCF does not have the user data and security associations with the UE, it only needs to forward the Notify message to the UE without protection. When the UE receives the Notify not protected and even not from the P-CSCF it stored, but with the same subscription information such as CALL-ID it has, and because the subscription to the reg-event package is sent on the security association and no other entity could get this information, the UE could just trust it for this time and initiate a new registration. After the normal registration, the S-CSCF forwards the terminating call to the P-CSCF indicated in the Path. The restoration is shown as the following:
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Figure 6.3.1  Restoration during terminating procedure

1． The I-CSCF receives a terminating SIP Request.

2． The I-CSCF sends LIR to the HSS to request the S-CSCF name.

3． The HSS sends back the LIA with the S-CSCF name. 

4. The I-CSCF forwards the terminating SIP Request to the S-CSCF. The S-CSCF triggers the service for the user.

5. The S-CSCF forwards the terminating SIP Request to the P-CSCF1, but does not receive any response from the P-CSCF1. 

Note:  The failure of the P-CSCF1 may be detected before the S-CSCF forwards the terminating SIP Request to the P-CSCF1.

Editor’s Note: How to ascertain the P-CSCF1 failed is FFS.

6. The S-CSCF sends NOTIFY to the P-CSCF2 which was stored together with the P-CSCF1 received in the Path header during registration to trigger the UE to initiate a new register.

7. The P-CSCF2 forwards the NOTIFY to the UE without protection.

8. The UE checks the message, if the subscription information is the same as the UE stored, initiates a new registration.
Note: The P-CSCF to which the UE sends the new REGISTER message may be the P-CSCF2 or the other P-CSCF which the UE finds during the normal P-CSCF discovery procedure. 

9. Normal registration procedure.

10-12. The S-CSCF may forward the terminating SIP Request to the P-CSCF indicated in the Path, and continue the normal terminating procedure.
The above procedure could also be used with a little change for service restoration if the P-CSCF that receives terminating request from the S-CSCF does not have the user data. In such a case, the P-CSCF could return a specific error to the S-CSCF. Then the S-CSCF constructs the NOTIFY message and sends by the original P-CSCF or the second P-CSCF mentioned above to trigger the UE to initiate a new register. The enhancement needed to the P-CSCF and UE about forwarding and receiving NOTIFY without protection is the same as the above.
Editor’s note: The issue on whether it is possible to send a NOTIFY through a P-CSCF that does not have information about the SUBSCRIBE that originated that NOTIFY needs to be checked by CT1.

Editor’s note: The issue on whether it is acceptable to send a non-protected SIP request to the UE in order to force an initial registration needs to be checked by SA3.
*** END of CHANGE ***
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