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Introduction

This contribution discusses some principal on S1 overload indication. The Load definition over S1 and the way to convey the Load indication are considered first. 
Discussion

Load definition

The overload indication over S1 is fine principal agreed by RAN3. Previous contribution attempted to defines the MME Load [2] by MME CPU usage. The current Processor Load is a tricky element to define. What does it really mean? Is it average CPU utilization for the last second? Five second? One minute? Etc. The topic of CPU utilization could be considered subjective and may not be a good indication of the load on a node. There are several reasons behind that:

1. In many system designs, the spare CPU cycles are used for house-cleaning and robustness related auditing. Even though, the CPU utilization is high when the auditing software is running, the system is not necessary busy. 

2. Some CPU can drop its frequency when it is not heavily loaded. The CPU utilization does increase after the CPU frequency is dropped. However, it is not a true reflection of the load. 

3. Go in details of CPU usage could be tricky and probably implementation dependant

4. …

To make things simple, we are in favor of using simple generic indicators that can be easily normalized like percentage as:

MM.NbrActAttachedSub / MM.MaxNbrAttachedSub * 100%

The above indicator (weight factor) reflects the memory occupancy of the MME. This allows eNBs to load-balance the MMEs in the pool.
Load Indication 

Our preference for Load indication over S1 is in favor of a piggybacking mechanism. It seems to be more efficient in case of TNL congestion and lost of dedicated Overload Message. An optional Load Indicator should be introduced in a set of S1 messages (like Setup Response and/or Paging). The periodicity and/or event trigger reporting of the load should be link to the Load Indicator under MME decision. 
The S1MME Overload should also be considered per MME instead of pool MMEs, the overload difficulties of one MME should not be reflected inside a low pool load. The pool MMEs load also rise some definition difficulties, should we consider an aggregation, a minimum, maximum, weigh factor … of individual MMEs load?
Conclusion 

This contribution reflects Nortel position on Overload indication over S1. 
It is proposed to RAN3 to take it account and to discuss theses different aspects and impacts of the Overload indication.
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