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1. Introduction
This contribution addresses the issue of MME load balancing within a pool area. S1-flex was introduced in order to avoid single point of failure within E-UTRAN. 

According to NAS node selection function (NNSF) [1] that is used by an ENB to route NAS message from an UE to the corresponding MME, the ENB must select one MME within its pool, when the UE is not controlled by one MME of that pool the time of MME relocation (with tracking area update), or at attachment. 

The purpose of this contribution is to propose that, for each MME within a pool area, MME load information should be provided to each ENB within the pool area, so as to let NNSF properly select the less loaded MME under such circumstance.

2. Discussion 

2.1. Distribution of load information of CN node
In current 3G system, it had been already proposed to allow RNC to dynamically evaluate the load of the connected CN nodes, in order to select the CN node for NNSF in the most network efficient manner ‎[2]. As this contribution pointed out, the dynamic evaluation scheme could bring benefit that could enable a load balancing by the NNSF based on actual and refreshed CN load information. We believe the same argument applies for LTE, when ENB has to select one MME node for NNSF in the most efficient manner.

There are different signalling methods for letting the ENBs in a pool area know the actual and refreshed load information of each MME in its pool, each method having different impacts on the TNL traffic of E-UTRAN. The signalling methods are very similar to those that have been proposed to signal the cell congestion status information, which is envisaged for inter ENB RRM coordination function ‎[3]
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‎[4]. These are

· point-to-point signalling  (between each MME and each ENB within the pool).

· point-to-multipoint signalling (from each MME to all the ENB within the pool).

· periodic update of each MME load information

· event-triggered update of each MME load information. The information is sent only when MME load level experiences a significant variation and moves across a predefined threshold. The thresholds could easily be defined and controlled for instance by O&M scheme.

As also shown in ‎[3], both multicast and event-triggered approaches can be efficient in order to reduce traffic at TNL level. Nevertheless, we also think that it would be unnecessary to add any new specific eRANAP message to convey such MME load information, should it be generated under rare events. Indeed with the point to point approach, MME would then have to process and send a significant number of messages at once. With the point-to-multipoint approach, a specific Service Access Point (SAP) would have to be defined to carry such rare message.

Anyway, as MME aggregates the signalling of UE across a pool area which contains a large number of cells, it is anticipated that significant variations of MME load level would take some much larger time than significant variations of cell congestion. Criticality of MME selection for the load associated to one UE is also less than criticality of cell selection for handover, so that the rate at which the MME load information has to be updated is no so much. Typically, it would be much smaller than the rate at which an ENB would be notified to send a paging indication message.

Consequently we propose that after the event-triggered update, the MME load information should be concatenated to other notification messages send to ENBs, such as paging indication message. Actually paging indication message is most effective to distribute any status information of MME to ENBs deployed in E-UTRAN since incoming calls will be certainly caused everywhere.

2.2. Proposal for distribution of load information

It is here proposed distribution of MME load information as follows:

· It should be standardized (but not necessary mandatory) that ENBs could dynamically evaluate the load of given MME within a pool, in order to select efficiently one MME with respect to NAS node selection function (NNSF).

· Trigger based approach with configurable thresholds could be applicable in order to reduce traffic of distribution of the load information.

· The load information should be concatenated notification messages to ENBs such as paging indication messages in order that it could minimize impact of the distribution of the information.
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Figure 1: An example of each MME operation flow within a pool when receiving incoming user packets.

3. Conclusion
We believe that dynamic evaluation of MME load information could bring benefit that could enable a load balancing by the NNSF based on actual and refreshed MME load information. Impact of distribution of MME load information could be minimized if it is concatenated with other notification message from MME. It is proposed to capture the text part in section 2.2 into R3.018 for further inclusion in appropriate technical specification.
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