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Abstract of the contribution: This paper proposes to differentiate UEs’ different load charateristics for performing load balancing during S-CSCF initial registration. 
1. Discussion

It has been proposed in TR 23.812 that the maximum expected load the registered UEs will create during busy hours should be considered when evaluating the load on S-CSCFs during initial registration. The evaluation result is necessary to be used to calculate how many more users each S-CSCF can serve. An editor’s note mentioned that the registered UEs may have different load characteristics. 
Different UEs can be classified into the following two types in respect of the change of their register states: 
· Relatively static: Some UEs always keep registered after the first setup or seldom change their register states, like a fixed SIP phone of a family or an office. A special example is an IP PBX working in the full-proxy mode, where it is only one IMS user from the IMS network side’s view though up to hundreds of users are behind it. 
· Dynamic: A mobile user or a PC client user using fixed line, no matter he is a bussiness user or not, may change the register state of his UE several times a day. 
For the first type, since the user with a certain UE is registered for most of the time and its position is also relatively stable, a resource reservation mechanism is often used for these users and it only needs pre-configuration on P/I/S-CSCF. 
For the dynamic type, a load prediction algorithm based on the statistics and analysis of each user’s historical behaviours may be needed if a “precise” evaluation of load on S-CSCFs is really necessary. Otherwise, a simpler solution can be used by only differentiating and weighting the services that the user subscribes. 
2. Conclusion

According to the above analysis, it is proposed to delete the Editor's Note about UEs’ different load characteristics and add a note there. 
3. Proposed changes to TR 23.812

Change #1

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. As a result, the expected user load may need to be taken into account when selecting a S-CSCF to avoid overload during busy hours. 
Note: Pre-configuration or load prediction may be needed to differentiate different registered UEs for evaluating the load on S-CSCFs during the initial registration. 
Editor's Note: How to minimize the signalling induced by the querying of the LDF is FFS.


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. If all available LDFs go out of service for some reason, I-CSCF would detect LDF failure quickly and fall back to the mechanism defined in Rel-8, i.e. depending on the server capabilities returned in step 4.
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.
End of change
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The remaining procedure follows the existing Rel-8 procedure
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