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Abstract of the contribution: This contribution proposes to simplify the solution based on LDF, and to make it more generic.
1. Discussion
An alternative based on LDF is being worked on in section 5.2 of TR 23.812. The following observations are made with regards to this solution:

· The way the load information collected by the LDF is used to take decisions depends on the load balancing case:

· In order to allow a P-CSCF to redirect UEs to that low-load P-CSCF, Lp reference point is used to convey the address of another P-CSCF in low-load state, from the LDF to the P-CSCF;

· For S-CSCF load balancing, Li reference point is used to convey load information of relevant S-CSCFs, from the LDF to the I-CSCF;
· For P-CSCF load balancing, the LDF updates the dynamic load information of P-CSCFs to DNS, and the UEs query the DNS;
· The LDF also updates the dynamic load information of other network entities (e.g., S-CSCF) to DNS, but the use of this information by the DNS is not described yet.
· The reference points between the LDF and the different IMS nodes are not equivalent; each of them conveys 1 or 2 types of information out of 3 different types:

· Ls is used for load monitoring
· Li is used for conveying load information of S-CSCFs
· Lp is used for load monitoring and for conveying the address of another P-CSCF
· Load balancing of other network elements (e.g. I-CSCF, AS) is not described yet.
Having made these observations, it is deemed beneficial to generalize the load balancing solution provided by the LDF, so that it applies the same way for all functional entities. This would simplify the use of LDF for P-CSCF redirection and S-CSCF load balancing, and also allow to easily extend this solution for load balancing of other functional entities (e.g. I-CSCF, AS) in the future.
The following general concept is proposed:

· LDF monitors any entity of the IMS network, the same way,
· LDF updates the dynamic load information collected to DNS,
· Entities that need to make a load balancing decision query the DNS.
One advantage of this concept is that it relies on mechanisms that are already widely implemented.
2. Conclusion
It is proposed to make the following changes to the description of LDF in section 5.2.1:
 - P-CSCF obtains the address of another P-CSCF in low-load state by querying the DNS instead of the LDF

 - I-CSCF obtains the load information of relevant S-CSCFs by querying the DNS instead of the LDF (this is detailed in S2-096542).
The exact proposed changes are showed below. Fig 5.2-1 is also modified, without any technical change, to improve is readability.
3. Proposed changes to TR 23.812

5.2
Architecture Alternative 2

5.2.1
Load Detection Function (LDF)

Currently, IMS network cannot monitor the state of P/S-CSCF’s workload. In order to perform overload detection and resolution and/or load balancing between P-CSCFs or S-CSCFs, a new function called Load Detection Function (LDF) is proposed to dynamically monitor and store the load information of all P-CSCFs and S-CSCFs, (e.g., CPU and Memory Usage, currently supported number of users, or service related factors). The information can be used for P/S-CSCF selection.

The functions of LDF include:
· Monitor and store the dynamic load information of network entities( e.g., P-CSCF, S-CSCF) in an operator’s domain;
NOTE: Periodic monitoring can be used for LDF to obtain dynamic load information of network entities; this is particularly applicable when the LDF is used for Load Balancing. Threshold crossing indication mechanism can be used for LDF to obtain dynamic load information of P/S-CSCFs When their load exceeds a pre-defined threshold; this is particularly applicable when the LDF is only used for Overload Control.
· 
· 
· Update the dynamic load information of network entities (e.g., P-CSCF, S-CSCF) to DNS.
The figure below illustrates the reference points of LDF. LDF monitors the load of P-CSCF and S-CSCF respectively via Lp and Ls reference points. LDF periodically updates dynamic load information of the network elements to DNS via Ld interface, and DNS UPDATE mechanism defined in RFC 2136 can be reused to implement this functionality (Refer to Annex A). Thus, a P-CSCF can obtain the address of another P-CSCF in low-load state by performing a DNS query. An I-CSCF can obtain the load information of relevant S-CSCFs by performing a DNS query.


[image: image2]
Fig 5.2-1 LDF Interfaces
NOTE: Considerations need to be made for the redundancy and reliability mechanisms for the LDF to ensure the availability of the LDF. .
Periodic monitoring of a CSCF's load induces an additional workload on this CSCF. Monitoring shall be designed in such a way that such added workload is negligible compared to the workload caused by normal operations of the CSCF such as SIP routing.
Editor's Note: The network management related issues should be transferred to SA5 for discussion. The relation between the LDF based load balancing mechanism and the existing network management system is for future study. 

Editor's Note: It is FFS whether or not the LDF should be defined as a separate logical entity or as a function of the CSCFs.
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