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1. Discussion

1.1. Load characteristics

Server capabilities, as specified in TS 23.228, provided by the HSS to the I-CSCF when no S-CSCF is already allocated to the user, may be used to distinguish the different load characteristics of users. This is up to operator configuration and does not require any standardization.

It is therefore proposed to add the following Note: 
NOTE: Different IMS subscriptions may have different load caracteristics (such as IP PBX). This can be taken into account by the operator by configuring specific server capabilities in the user profile of users that have specific characteristics (e.g. to direct IP PBX registrations to S-CSCFs that are dimensionned to serve IP PBXs).
1.2. Signalling load
The following Editor's Notes are present in sections 5.2.3.1 and 5.2.3.2:
Editor's Note: How to minimize the signalling induced by the querying of the LDF is FFS.

Editor's Note: DNS could be used in Step 5 and 6. This is FFS.
It is proposed to resolve these Editor's Notes by having the I-CSCF query the DNS instead of querying the LDF. Considering that the I-CSCF needs to query the DNS anyway, in order to resolve the IP address of the S-CSCF, this does not add any signalling compared to the currently specified procedure. 
In the case where the HSS contains server capabilities instead of S-SCSF address, a domain name can be constructed based on these capabilities, in a deterministic manner, in order to obtain the address(es) of S-CSCFs by a DNS query.
This is captured in the changes proposed below.
2. Conclusion

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. 

NOTE: Different IMS subscriptions may have different load caracteristics (such as IP PBX). This can be taken into account by the operator by configuring specific server capabilities in the user profile of users that have specific characteristics (e.g. to direct IP PBX registrations to S-CSCFs that are dimensionned to serve IP PBXs).
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.

[image: image2]
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 information of S-CSCFs, and updates the DNS accordingly. This is achieved either by querying each S-CSCF, or by collecting information reported by the S‑CSCFs.
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. In the case where Cx response contains server capabilities, I-CSCF constructs a domain name from these capabilities, using a deterministic algorithm and local configuration.
6. I-CSCF performs a DNS query to resolve the domain name constructed at step 5 or the S-CSCF address received by the HSS at step 4.
7. I-CSCF receives a response containing address(es) of preferable S-CSCF(s) from DNS.

8. 
9. I-CSCF sends the IMS registration request to the S-CSCF.
End of P-CR
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