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1. Introduction
Load balancing, load re-balancing and overload handling issues are agreed in SA2#63 meeting. Load balancing is for ENB to select a suitable MME for a new entrant; load re-balancing is to adjust MME load by off-loading some UEs; and overload handling is to avoid the risk of MME collapse.
2. Discussion
Normally overload seldom occurs, while once it happens, the MME cannot simply perform off-loading UEs to other MMEs because the Load Balancing function should have ensured that the other MMEs in the pool area are similarly overloaded. When the MME is overloaded, the MME can request eNodeBs to reject UE access (except emergency sessions) to avoid further overload. This mechanism cannot lower the load rapidly and will displease users due to rejection of access.
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Figure1. Load balancing & load re-balancing & overload handling

If one MME pool has overlapping area with other pools, MME can off-load UEs in overlapping area to other pools in case the MME is overloaded. Take the figure 1 for example: TA2 is the overlapping area of the Pool1 and Pool2. If the MME1 in Pool1 is overloaded, the MME2 is surely overloaded too, while MME3 and MME4 in Pool2 may still allow UEs to access. So the MME1 can query the load information of Pool2, and decide to off-load UEs in the overlapping area to Pool2. As a result the load can be distributed as much as possible. Only if no UE can be offloaded to other pool due to no UE in the overlapping area or overload of other pool, the overloaded MME will send Overload Start message to ENB to reject UE access to the MME.
Besides, MME selection function in TS 23.401 says "The MME selection function selects an available MME for serving a UE. The selection is based on network topology, i.e. the selected MME serves the UE's location and in case of overlapping MME service areas, the selection may prefer MMEs with service areas that reduce the probability of changing the MME. Other criteria for MME selection should include load balancing between MMEs."
The ENB in the overlapping area should select an MME considering the load info and reducing the probability of changing the MME together. For example, ENB1 set weight factor of MME1 as W1 and ENB5 set weight factor of MME3 as W3; ENB3 will also set weight factor of MME1 as W1 and weight factor of MME3 as W3; while ENB2 will set weight factor of MME1 as W1 and weight factor of MME3 as W3*0.8 so that it will select MME1 with a higher probability in case the load of MME1 and MME3 are the same; and ENB4 will set weight factor of MME1 as W1*0.7 and weight factor of MME3 as W3 so that it will select MME3 with a higher probability in case the load of MME1 and MME3 are the same.
3. Proposal
The new mechanism of load balancing and overload handling is proposed to be added into 23.401. The related CR is S2-082209.
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