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Abstract of the contribution: This document proposes to clarify some of the assumptions and proposals for initial S-CSCF load balancing. 
Introduction
At SA2#71, a proposal for S-CSCF load balancing during initial registration was proposed based on the LDF. 
A number of issues with the proposals were discussed during the meeting. It may be a further need to investigate what function that is best suited to really understand the current and expected load of the system and thereby be able to decide where to allocate a certain user. The following observations can be made:

-
When performing load-balancing for the S-CSCF during initial registration, it is not the current traffic load of the S-CSCFs that is of interest, but the maximum peak load that a given S-CSCF can accept in a period of time. This is hinted by the number of registered users and the expected load of these users during busy hours. 

-
Different users imply different expected load on the system. A user with only one terminal using MMTEL, will have quite different behaviour than a user with multiple terminals, using MMTEL, Push-to-talk, Messaging, IMS based mobile TV, and enabled for ICS/SRVCC/Inter-UE transfer. 

-
The HSS already have information today about the current load in form of registered users of a particular S-CSCF. It furthermore also has basic knowledge of the services and functions a user are subscribed to, and can thereby get a rough estimation of the expected load it will generate. Finally, the HSS also can also estimate the number of terminals for a specific user (under the assumption that the user will have a separate IMPI per UE), and can thereby use this as well in the calculation of expected load of the S-CSCF. 
Alternative Proposal
An alternative proposal to the LDF is proposed, where the HSS, with its current information and knowledge, selects the appropriate S-CSCF based on different information it has, which could include: 

-
Number of current registered user at the S-CSCF

-
Type of provisioned services of each of those users 

-
Number of expected terminals each of those user may have

-
Type of users (residential or business)

-
Additional policies and information received from support system (which could include current status of the S-CSCFs, such as it is under maintenance and should not be selected etc).

Proposal

It is proposed to add the following to TR 23.812.
Begin Change
5.2.3
S-CSCF load balancing during initial registration

5.2.3.1
Description
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, the load imbalance amongst S-CSCFs could be alleviated to some extent and S-CSCFs could be utilized more efficiently. LDF (Load Detection Function) can be introduced to help implement dynamic S-CSCF load balancing for certain scenarios. 

The following observations can be made:

-
When performing load-balancing for the S-CSCF during initial registration, it is not only the current traffic load of the S-CSCFs that is of interest, but the maximum expected load that the registered users will create during busy hours. 

-
Different users imply different expected load on the system at different periods of times. A business user generates different load than residential users. A user with only one terminal using MMTEL, will have quite different behaviour than a user with multiple terminals, using MMTEL, Push-to-talk, Messaging, IMS based mobile TV, and enabled for ICS/SRVCC/Inter-UE transfer. 

Editor's Note: How to minimize the signalling induced by the querying of the LDF is FFS.

Editor’s Note: Different registered UEs may have different load caracteristics (such as IP PBX). Hence, it is FFS how to handle such UEs if load banlacing related to LDF is used..
5.2.3.2
Information flow of S-CSCF load balancing at Initial Registration
Fig 5.3-4 shows an information flow where a relatively low-load S-CSCF is selected during IMS initial registration.
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Fig 5.2-4: Infromation flow for S-CSCF load balancing at initial registration

1. LDF interacts with the S-CSCFs in the same domain to obtain dynamic load informaiton of S-CSCFs.
Editor's Note: Whether it would be better for the S-CSCFs to provide load information periodically or only on threshold crossings, or for the LDF to query load information on a periodic basis is FFS.
2. I-CSCF receives a IMS registration request from a UE.
3. I‑CSCF sends the Cx query to the HSS to find an appropriate S-CSCF.
4. I-CSCF receives a Cx response, which contains the server capabilities, from HSS if no S-CSCF is assigned to the user.
5. I-CSCF sends a request, which should contain a perferable S-CSCF list, to LDF for the load information of the S-CSCFs in the list. 
6. I-CSCF receives a response with the load information of the preferable S-CSCFs from LDF.
Editor's Note: DNS could be used in Step 5 and 6. This is FFS.
7. I-CSCF performs a S-CSCF selection with the consideration of S-CSCF load information.
8. I-CSCF sends the IMS registration request to the selected S-CSCF.
5.2.3.X
Alternative mechanism for S-CSCF load balancing at Initial Registration
This alternative proposes to re-use existing signalling mechanisms, but where the HSS, with its current information and knowledge, selects the appropriate S-CSCF based on different information it has. This information could include: 

-
Number of current registered user at the S-CSCF

-
Type of provisioned services of each of those users

-
Number of expected terminals each of those user may have

-
Type of user (residential or business)

-
Additional policies and information received from support system (which could include current status of the S-CSCFs, such as it is under maintenance and should not be selected etc).
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The remaining procedure follows the existing Rel-8 procedure
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