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Abstract of the contribution: This contribution is proposed to introduce dynamic S-CSCF load balancing mechanism during initial registration and re-registration based on Load Detection Function (Definition refers to S2-090332).
*********************************Proposed text***************************************
5.1
Architecture Alternative 1
5.1.4
S-CSCF load balancing

The dynamic load information of S-CSCFs is beneficial to improve the availability of S-CSCFs. If the dynamic load state of S-CSCFs is considered to select S-CSCF during the initial registration and re-registration, the load imbalance of S-CSCFs could be alleviated to some extent and S-CSCFs could be utilized more efficiently. So LDF (Load Detection Function) can be introduced to help implement dynamic S-CSCF load balancing. 
5.1.4.1
Information flow for Initial Registration
Fig 5.1-4 shows an information flow where a comparably low-load S-CSCF is selected during IMS initial registration.
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Fig 5.1-4: Infromation flow for S-CSCF load banlacing at initial registration
1. I-CSCF receives a IMS registration request from a UE.
2. I‑CSCF sends the Cx query to the HSS to find an appropriate S-CSCF.
3. I-CSCF receives a Cx response which contains the server capabilities from HSS if no S-CSCF is assigned to the user.
4. I-CSCF sends a request to LDF for the load information of the preferable S-CSCFs.
5. I-CSCF receives a response with the load information of the preferable S-CSCFs from LDF.
6. I-CSCF performs a S-CSCF selection with the consideration of S-CSCF load information.
7. I-CSCF sends the IMS registration request to the selected S-CSCF.
5.1.4.2
Information flow for Re-registration
Fig 5.1-5 shows an information flow where a more preferable S-CSCF is selected during IMS re-registration. It’s assumed that S-CSCF re-selection should not impact service continuity and so S-CSCF re-selection only applies to those registered UEs without ongoing services.
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Fig 5.1-5: Infromation flow for S-CSCF load banlacing at re-registration
1. I-CSCF receives a IMS re-registration request from a UE.
2. I‑CSCF sends the Cx query to the HSS to retrieve the currently assigned S-CSCF and meanwhile explicitly requests server capabilities from HSS.
3. I-CSCF receives a Cx response which contains the currently assigned S-CSCF name (e.g., S-CSCF-1) and server capabilities.
4. I-CSCF calculates a list of more preferable S-CSCFs based on the capabilities obtained from HSS. If S-CSCF-1 is still the most optimal choice, the standard procedure follows.
5. If S-CSCF-1 is not the most optimal choice, I-CSCF will send request to LDF for the dynamic load state of the preferable S-CSCFs.
6. Load information of the more preferable S-CSCFs is returned from LDF.
7. I-CSCF temporarily decides S-CSCF-2 is a more optimal choice.
8. I-CSCF sends the request to S-CSCF-1 to proceed re-registration with an indication that other S-CSCF might take over S-CSCF-1.
9. After S-CSCF-1 receives the registration request with the above indication, S-CSCF-1 checks if there is any ongoing service for UE.
10. If there is no ongoing service, S-CSCF-1 sends SAR to initiate de-registration.
11. HSS returns SAA to indicate a successful de-registraiton.
12. S-CSCF-1 sends 480 back to I-CSCF to notify S-CSCF-1 is not available.
13. I-CSCF finally selects S-CSCF-2 to take over S-CSCF-1 to serve UE.
14. I-CSCF sends request to S-CSCF-2 to continue registraion.
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