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1  Introduction

This discussion paper proposes a conclusion on the issue of whether an error that triggers the initial registration of the UE needs to be sent from the P-CSCF if the S-CSCF doesn’t respond or sent from the S-CSCF if the S-CSCF doesn’t have the user data during originating traffic. The proposal is to conclude that such an error is needed.

2  Discussion
At the last meeting, the contribution C4-071719 has discussed and recommended that sending an error to trigger the initial registration from the P-CSCF if the S-CSCF doesn’t respond is the most simple and efficient approach with minimum additional functions in P-CSCF and UE, which solves the problems indicated in clauses 5.2.3 of the TR. The disadvantage is adding a new requirement to the UE which requires a new initial registration.
Considering another scenario as indicated in clause 6.2.2.2 of the TR, when the P-CSCF receives an originating request, but the S-CSCF in the Route restarted before and does not have the user data or the user data is not available, there are two possible solutions for service restoration which are shown in the figure 6.2.2.2.1 of the TR. One is that the S-CSCF requests user profile from the HSS using SAR with SAT set to NO_ASSIGNMENT which is also indicated in clause 6.1.5 of the TR, another is that the S-CSCF returns an error to the UE to trigger a new initial registration. 
Provided that there are more than one Public User Identity within the same subscription, the S-CSCF assigned to the Public User Identities fails and then resumes. Before the S-CSCF resumes, there is a terminating traffic from one Public User Identity reaching the I-CSCF, according to the solution indicated in the clause 6.1.3 of the TR, a new S-CSCF will be selected. After that, the old S-CSCF resumes and the originating traffic from another Public User Identity arrives. If the first solution is adopted, the old S-CSCF will send SAR with NO_ASSIGNMENT to the HSS to request the user profile. Since the requesting S-CSCF is different from the S-CSCF stored in the HSS, the HSS will send a response to the S-CSCF with Experimental-Result-Code value set to DIAMETER_UNABLE_TO_COMPLY. The restoration would fail and no originating service could be provided to the second Public User Identity until the related UE initiates a registration or there is a terminating traffic for the Public User Identity which could trigger a new registration. In such a case, the best way is that the S-CSCF sends an error to the UE to trigger a new initial registration immediately, which results in the UE being registered at the new S-CSCF stored in the HSS and processing of all subsequent originating and terminating traffic. 
From the discussion of the two scenarios, sending an error to the UE to trigger an initial registration could completely solve the problems of the S-CSCF’s failure or loss of user data during the originating traffic from the UE.
3  Recommendation/Proposal

According to the above discussion, it is proposed to make the following changes to TR 23.820 v0.4.0.
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7.X
Recommendations

7.X.X
Error to Trigger Initial Registration
The procedures described in clauses 6.2.2.1 and 6.2.2.2 have been selected as the preferred ways to handle the scenarios of the S-CSCF’s failure or loss of user data during the originating traffic from the UE. It is recommended to proceed with the specification of a procedure for the P-CSCF in which a specific error is returned to the UE in the event of lack of response from the corresponding S-CSCF and of a procedure for the S-CSCF in which a specific error is returned to the UE in the case that the S-CSCF does not have the user data. For the second case, the specific error could be sent to the UE immediately when the S-CSCF receives the originating request as indicated in clause 6.2.2.2 or after the S-CSCF fails to retrieve user data from the HSS by the procedure indicated in the clause 6.1.5. All these will require changes to 3GPP TS 29.228 and TS 24.229, so contributions need to be submitted to CT4 and CT1 in order to complete these tasks.
