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1  Introduction
This contribution intends to discuss a potential problem about different S-CSCF assignments to the Public User Identities within the same subscription in the current IMS signalling procedures. 
2  Discussion
A subscriber could have more than one Public User Identity and Private User Identity subscribed within the same subscription. Currently there is the requirement that all Public User Identities within the same subscription shall be served by one S-CSCF. 

Provided that some of the Public User Identities are not registered but has services related to unregistered state, if there are terminating service requests for these Public User Identities at the same time or there are terminating service requests and registration requests for these Public User Identities simultaneously, the I-CSCF may assign different S-CSCF to serve these Public User Identities.

The following figures try to make the possible problem clearer.
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Figure 2.1 Simultaneous Terminating Requests for Not Registered Public User Identities 

1. The I-CSCF receives a terminating request for the user.

2. The I-CSCF sends LAR to the HSS to request the S-CSCF name or S-CSCF capabilities.

3. There is no S-CSCF assigned for the user, then the HSS sends back the LIA with the S-CSCF capabilities. 

4. The I-CSCF selects S-CSCF1 and forwards the terminating request to the S-CSCF1. 
5. The I-CSCF receives another terminating request for the user.

Note 1: The terminating request may be for a Public User Identity different from the one in step 1.
6. The I-CSCF sends LAR to the HSS to request the S-CSCF name or S-CSCF capabilities.
7. There is no S-CSCF assigned for the user, then the HSS sends back the LIA with the S-CSCF capabilities. 

8. The I-CSCF selects S-CSCF2 and forwards the terminating request to the S-CSCF2. 
Note 2: Step 1 to 4 and step 5 to 8 may happen at the same time.

9. The S-CSCF2 sends SAR to the HSS.

10. There is no S-CSCF assigned for the user, then the HSS stores the S-CSCF2 name and returns user profile in the SAA to the S-CSCF2. 

11. The S-CSCF1 sends SAR to the HSS.

12. The HSS finds that the requesting S-CSCF is not the same as the assigned S-CSCF, then returns SAA with Experimental-Result-Code value set to DIAMETER_ERROR_IDENTITY_ALREADY_REGISTERED.

13. The terminating request served by the S-CSCF1 fails.

Note 3: In the step 9 to 12, if the HSS receives SAR from S-CSCF1 before S-CSCF2 and stores the S-CSCF1, then the  terminating request served by the S-CSCF2 will fail.
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Figure 2.2 Simultaneous Terminating Request and Registration Request for Not Registered Public User Identities
1. The I-CSCF receives a terminating request for the user.
2. The I-CSCF sends LAR to the HSS to request the S-CSCF name or S-CSCF capabilities.
3. There is no S-CSCF assigned for the user, then the HSS sends back the LIA with the S-CSCF capabilities. 
4. The I-CSCF selects S-CSCF1 and forwards the terminating request to the S-CSCF1. 
5. The I-CSCF receives REGISTER request from the user.

Note 1: The Public User Identity being registered may be different from the one in step 1.

6. The I-CSCF sends UAR to the HSS for authorization check and requests the S-CSCF name or S-CSCF capabilities.
7. There is no S-CSCF assigned for the user, then the HSS sends back the UAA with the S-CSCF capabilities. 

8. The I-CSCF selects S-CSCF2 and forwards the REGISTER request to the S-CSCF2. 
Note 2: Step 1 to 4 and step 5 to 8 may happen at the same time.

9. The S-CSCF2 sends MAR to the HSS.

10. There is no S-CSCF assigned for the user, then the HSS stores the S-CSCF2 name and returns authentication data in the MAA to the S-CSCF2. 

11. The S-CSCF1 selected for the terminating traffic processing sends SAR to the HSS.

12. The HSS finds that the requesting S-CSCF is not the same as the assigned S-CSCF, then returns SAA with Experimental-Result-Code value set to DIAMETER_ERROR_IDENTITY_ALREADY_REGISTERED.

13. The terminating request served by the S-CSCF1 fails.

In the above two scenarios, one terminating request always fails because different S-CSCF is assigned to the user. This will impact the normal service provided to the user. In addition, for another scenario, when there are simultaneous registrations from different User Equipments of one user, some registrations will fail for the same reason. It could be expected that the situation may become serious when there are a lot of users power on their terminals at the same time, e.g. in each morning after waking up. The problem may also exist in other scenarios.
3  Proposal

If the problem discussed in the above section is confirmed and a solution is needed, Huawei will further study the problem and try to find possible solutions for it. All other companies are also encouraged to bring contributions on this issue to the following meetings.
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