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1 Introduction 

This paper discusses the S1 CP load balancing and the usage of the relative MME capacity factor, especially when a new MME is added to the pool. How the weight factors are configured in the eNBs is discussed and proposed here.
2 Discussion
SA2 has decided to use a static weight factor for S1 CP load balancing. The weight factor reflects the total MME capacity relative to other MMEs in the pool. The probability of an eNB to select an MME for a subscriber that enters the pool area is proportional to the MME’s weight factor divided by the sum of the weight factors in the pool. The eNB shall randomly select an MME to the subscribers. 
The relative MME capacity factor is a static weight factor that reflects the total capacity of the MME relative to other MMEs total capacity in the pool. By not configuring the weight factor as a percentage value of the total MME capacity of the pool, it is possible to set the weight factor so that the factors of old MMEs do not need to be changed when adding new MMEs or additional MME capacity to the pool. 
2.1.1 Adding a new MME to the Pool
If the weight factors are varied it may lead to unbalanced MMEs. Especially, a discussed use case to allow a higher initial weight factor for a new MME added to a pool may lead to serious un balances in the system and new problems as determining when to change the capacity factor to the true one, new measures are needed to determine the load, since it is not possible to compare the number of contexts and expect that this compares the load. 
The figure below illustrates a system where the new MME is set to a higher capacity factor than the true one. Assume that MME2 is a new MME added to the pool that was only served by MME1 previously. The capacity of MME equals to the capacity of MME1, but the weight factor is initially set to double as high to fill it faster with users.
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After some time, the number of contexts in the new MME, MME2, is more or less equal to the number of contexts in the old MME, MME1. The new, MME2, gets a higher number of commuters and may have a totally different distribution of subscriber types, generating a totally different load distribution; see figure below. The MME1 and MME2 may have different busy hours. Even though the number of contexts is the same the traffic load may be very different and there could be a risk that the new MME is overloaded at traffic peeks. After the true capacity factors have been set, it may take long time until the MMEs are actually balanced in load.
If the pool area is the entire network then it will only be UEs that do power on that can be assigned to the new MME2. The filling of MME2 would then still be very slow. Not even Ues that do re-attach gets a new MME selection.
[image: image2.emf]MME1 W = 1 (old)

MME2 W = 1 (new)

eNB

MME1 MME2

Commuters

Non-Commuters

Commuters

Non-Commuters


If a load re-balancing mechanism is used to move contexts from the old MME to the new MME in a statistically correct way the new MME can be filled fast and be balanced with the old MME at the same time; see figure below. It is up to SA2 to determine how the re-balancing mechanism should be designed in detail, but the mechanism will probably have impact on S1 AP. A possible mechanism would be that MME1 is informed to move contexts and it gets the capacity factor of the new MME. It compares its capacity factor to its own and decides based on this and the number of contexts how many UEs to move. It randomly selects contexts to be moved. The MME or the eNB can decide the target MME also based on the weight factors. Idle UEs could be moved at periodic TA updates and active UEs are forced some how to be moved (e.g. in a TA update or in a S1 HO). The operator needs to determine a time within the re-balancing should be done and activate the mechanism by O&M. 
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2.1.2 Off loading a MME
When a MME is to be taken down for maintenance it can be off loaded by moving contexts in the same way as re-balancing. To avoid that new subscriber entering the pool to be allocated to the MME that is off loaded, there is a need to set the weight factor for this MME to zero. Weight factor zero should only be interpreted by the eNBs that no new enters to the pool should not be directed to the MME. The eNB should still allow signalling to the MME for UEs that already have contexts in the MME with zero weight. The re-balancing mechanism moves the contexts. 
To facilitate MME off loading an S1 AP update mechanism of S1 Setup could enable setting the weight factor to zero.
3 Conclusion and Proposal
We propose not to use an initial higher capacity weight factor to fill a new MME in the pool faster. Instead a load re-balancing mechanism should be used for this purpose. We propose to liaise to SA2 that there is a need to have a load re-balancing mechanism to fill a new MME to the pool. 

We see no need to have any update procedure over S1 of the capacity weight factors, since they are static configurations. When a MME is to be taken down for maintenance, there is a need to set the weight factor to zero before off loading it. 

We propose to include the relative MME capacity factor to S1 setup. To facilitate MME off loading we propose to enable to set the relative MME capacity factor to zero in an update mechanism of S1 Setup.
We propose that RAN3 agrees to the proposal and agrees on the CR in [1] and in addition to this add the value zero in an update mechanism of S1 Setup when this mechanism has been decided.
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