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1 Introduction
The MME Load Balancing function and the MME Load Re-balancing function have been introduced by SA2 to ensure the MMEs operation with an appropriate load level. However, there maybe exist some confusion and unambiguousness on the functionalities between these two functions in RAN3. This contribution intends to distinguish the different usages. 
2 Discussion
In general, it is the common target of both MME Load balancing and MME Load Re-balancing to achieve load-balanced MMEs with respect to their processing capacity within a pool area during system operation. 
The MME Load Balancing function permits UEs that are entering into an MME Pool Area to be directed to an appropriate MME in a manner that achieves load balancing between MMEs. It was agreed that the support of the MME load balancing function is achieved by indicating the relative MME capacity in each S1 Setup procedure to the eNBs. The indicated relative MME capacity steers the MME assignment for UEs newly entering the MME pool. The MME load balancing function is able to achieve equally loaded MMEs within a pool area after the introduction of a new MME and after the removal of a MME from the network [1].
Note that the Load balancing function is able to achieve equally loaded MMEs within a pool after removal of a MME. This means that when an MME has been removed the eNB allocates MMEs to UEs newly entering the MME pool or that were registered to the removed MME according to the relative MME capacity (i.e. UEs with non valid MMEC). The Load Re-balancing function aims at achieving balanced MME load before the MME has been removed.
The MME Load Re-balancing function permits UEs that are registered on an MME (within an MME Pool Area) to be moved to another MME within the pool area. SA2 agreed that the eNodeBs may have their Load Balancing parameters adjusted before rebalancing. Furthermore, the MME should off-load a cross section of its subscribers with minimal impacts on the network and users, e.g. the MME should avoid offloading only the low activity users while retaining the high activity subscribers. Gradual rather than sudden off-loading should be performed as a sudden re-balance of large number of subscribers could overload other MMEs in the pool. With minimal impact on network and the user's experience, the subscribers should be off-loaded as soon as possible. The load re-balancing can off-load part of or all the subscribers [2].
Before an MME is removed, the procedure would be that the relative MME capacity for the MME to be removed is set to zero in each eNB. UEs that are newly entering into an MME Pool Area are managed by the Load balancing function, and since the relative MME factor is zero these UEs are distributed among the remaining MMEs as described in [2]. On the other hand, UEs have registered on the MME to be removed are managed by the Load Re-balancing function. Hence, an example usage for the MME Load Re-balancing function is for the OAM related removal of one MME from an MME Pool Area. 
Another example of usage of the MME Load Re-balancing function is when a new MME is added to the MME Pool Area. The relative MME capacity of the new MME is set according to its capacity relatively the other MMEs in the Pool. The Load Re-balancing function is used to move part of the users registered to the old MMEs to the new MME.  

MME Load Re-balancing function should not be used when the MME becomes overloaded because the Load Balancing function should have ensured that the other MMEs in the pool area are similarly overloaded.
The MME Load Balancing function is only used to ensure UEs that are entering into an MME Pool Area to be directed to an appropriate MME in a manner that achieves load balancing between MMEs, and the MME Load Re-balancing function is used to treat UEs that are registered on an MME (within an MME Pool Area) to be moved to another MME.
Moreover, there is no related definition and procedure of MME Load Re-balancing function in RAN3 specs so far. So, it is proposed to add the corresponding description of MME Load Re-balancing function in TS 36.300 and keep consistent in principle with the description in the TS 23.401.

3 Conclusion and Proposal
In order to avoid potential confusion and different understanding, it is proposed to discuss the relation between Load Balancing and Load Re-balancing. 
It is proposed to include an MME Re-location function into stage 2 specifications to capture and describe the S1 interface functionality of the MME Load Re-balancing function of the EPS, and it is proposed to agree to the corresponding CR for TS36.300 in [3].
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