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1. Introduction

In the last RAN3 meeting, MME load balancing scheme was discussed [1][2]

 REF _Ref189648187 \n [3]

 REF _Ref189648189 \n [4] and it was confirmed that MME overload indication was signaled on point-to-point transmission.
On the other hand, SA2 asked how the overload-indication is signaled in a scalable manner on S1 [5]. And it is also FFS in RAN3 what/when it should be indicated.

In this document, we discuss how the overload-indication is signaled in a scalable manner on S1 and what/when it should be indicated.
2. Discussion

2.1 MME selection function
When and where is “MME selection function” necessary? It is described in [6] that an MME selection function is required in the following cases.
· For eNB (LTE_IDLE)
· Attach procedure
· Tracking Area Update procedure
· For MME (LTE_ACTIVE)
· Inter-eNB HO with MME relocation procedure

Hence it is assumed that some load balancing schemes are necessary in EPC to select an appropriate target MME for LTE_ACTIVE UE in MME relocation, in addition to some load balancing schemes for eNB (LTE_IDLE).
It should be avoided that duplicate load balancing schemes are specified in RAN3 and SA2 separately.
2.2 How to provide scalability?
It is foreseen that if MME have to send overload indication to e.g. several hundreds of eNBs when the MME get overloaded, it more suffers from lack of processing power especially in point-to-point indication from MME to all eNBs in a pool area.
There are two alternatives for overload indication on S1.
· Alt 1) overloaded MME itself informs all eNBs
· It is a matter of load balancing algorism. A smart network implementation allows some margin to be in heavy overload condition.
· Alt 2) overloaded MME informs other non-overloaded MMEs, and the MME(s) inform eNBs

· It is assumed that the number of MMEs within a pool is lower than those of eNBs. It is reasonable for overloaded MME to inform other MMEs within a same pool about its condition rather than to inform all eNBs within a pool. (Selection scheme of the non-overloaded MME(s) is out of scope of this document.)
Selection of Alt 1 or 2 will depend on the impact on MME processing load and complexity due to additional signaling among MMEs in EPC. However, Alt 1 needs some margin and wastes the processing resource. In addition, Alt 1 needs to configure the threshold of overload taking into account the margin, which might be different among EPC vendors.
Therefore Alt 2 would be sure approach to signal overload indication in a scalable manner on S1. However the complexity of Alt. 2 should be asked to SA2.
2.3 What (which IE) to indicate?
In [2], the following information was listed to be signaled from MME to eNBs:

· Current Processor Load
· Peak 24Hour Processor Load
· Peak 7 Day Processor Load
· Percentage of Attached Subscribers
· Percentage of Active Users

It might be beneficial to exchange the above information for achieving better load balancing; however, it should be handled within EPC and not on S1 as following reasons:

· to avoid duplicate load balancing schemes specified in EUTRAN and EPC,
· to reduce signaling load using point-to-point transmission on S1, and
· to reduce standardization efforts: eNB behavior should be simple.

Therefore, we think only consequence of load balancing information in EPC, e.g. overloaded MMEs list per pool, should be signaled on S1.
2.4 Timing of load indication
Typically an MME pool is very large and thus the rate of newly entering UEs is relatively low compared to the total number of registered UEs. Hence it is foreseen that the number of UEs handled in a MME will change largely not in short time interval but in long time interval.
So short interval periodic reporting might cause unnecessary reporting. On the other hand, long interval periodic reporting will not inform the overload condition immediately, which might leads that an overload MME is selected by eNB since the condition was not informed due to long interval periodic reporting.
Therefore we think event triggered reporting, e.g. once an MME falls into or recovers from overload condition with hysteresis, load indication is signaled on S1, is enough for eNBs to select an appropriate MME.
3 Conclusion
It was discussed that the issues on MME load indication identified in RAN3#58 meeting.
Based on the discussion above, it is proposed:

· it should be avoided that duplicate load balancing schemes are specified in EUTRAN and EPC.
· Alt 2, i.e. overloaded MME informs other non-overloaded MMEs, and the non-overloaded MME(s) inform eNBs, would be sure approach to signal MME overload indication in a scalable manner on S1. The complexity of Alt. 2 should be asked to SA2.
· only consequence of load balancing information in EPC, e.g. list of overloaded MMEs per pool, should be signaled on S1.
· S1 overload indication should be event triggered signaling.
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