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1 Introduction 

Mobility load balancing (MLB) optimisation has been included as one of the use cases in self-configuration and self-Organizing networks [1]. And the main objective of MLB is the optimisation of cell reselection/handover parameters in order to cope with the unequal traffic load while minimizing the number of handovers and redirections which is necessary for achieving the load balancing.
In this contribution we try to clarify the rule for obtaining MLB optimization.
2 Discussion
During MLB optimization procedure, according to the cell reselection and handover mechanisms, those UEs at the cell border could reselect or be transferred to the less congested cell. 
2.1 Use Case description 

As captured in TR 36.902 specification, the MLB has the following objective:

Optimisation of cell reselection/handover parameters in order to cope with the unequal traffic load and to minimize the number of handovers and redirections needed to achieve the load balancing.

Self-optimisation of the intra-LTE and inter-RAT mobility parameters to the current load in the cell and in the adjacent cells can improve the system capacity compared to static/non-optimised cell reselection/handover parameters. Such optimisation can also minimize human intervention in the network management and optimization tasks.
And here the rules as follows are defined for obtaining optimized performance with MLB solution.

The load balancing shall not affect the user QoS negatively beyond what a user would experience at normal mobility without load-balancing. Service capabilities of RATs must be taken into account, and solutions should take into account network deployments with overlay of high-capacity and low-capacity layers where high-capacity layer can have spotty coverage.

However, we do not consider the rules defined here are all correct.
2.2 Discussion
From the above description, load balancing shall not affect the user QoS negatively beyond what a user would experience at normal mobility without load-balancing. But in some case, even if the load balancing will affect the user QoS negatively beyond what a user would experience at normal mobility without load-balancing, it is necessary to perform this MLB optimization process, otherwise the whole network QoS will be negatively affected. To support our claim we discuss MLB in the following two cases:
· Case 1:  overloaded eNB with idle state UEs

In figure 1 we make the following assumptions:
-- The eNB1 has good radio link to those UEs but it is overloaded; 

-- eNB2, not overloaded, but does not have good radio link towards those UEs; 

-- In the cell under eNB1 coverage there are some idle state UEs. 
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 Figure 1: Indication of MLB use case 1

 
In this scenario, eNB1should perform the MLB for some active UEs towards eNB2, in case those UEs in idle state initiate the connection request procedure. Here we have two alternatives:

· As the UEs that will be balanced to eNB2 will experience worse QoS compared to the QoS under eNB1, the MLB from eNB1 to eNB2 will not be performed based on the defined rules of MLB in 36.902. In this case, as eNB1 is overloaded, those UEs in idle state could not access to the network at all. Therefore the QoS of these UEs is negatively affected.

· If the eNB1 performs a load balancing by transferring some of its active UEs towards eNB2, then those UEs in idle state could access to the network without any latency. In this case, although those UEs balanced to eNB2 may be handled with decreased QoS performance compared with that obtained under eNB1. But the number of UE who can access to the network is greatly increased, and the QoS performance of the whole network will be improved.       
· Case 2:  overloaded eNB with incoming UEs

In figure 2 we make the following assumptions:

 -- The eNB2 has good radio link to those UEs but it is overloaded; 
-- eNB3, not overloaded, but does not have good radio link towards those UEs; 
-- In the network, the UEs will move from eNB1 to eNB2. 
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 Figure 2: Indication of MLB use case 2


In this scenario, for the incoming UEs which should be accepted by eNB2, we have two alternatives:

· As the UEs that will be balanced to eNB3 will experience worse QoS compared to the QoS under eNB2, the MLB from eNB2 to eNB3 will not be performed based on the defined rules of MLB in 36.902. In this case, as eNB2 is overloaded, the incoming UEs will not have access admission at eNB2, thus they may experience RL failure. Therefore the QoS of these UEs is negatively affected.
· First eNB2 performs a load balancing of some UEs to eNB3 then accepts the incoming UEs from eNB1. In this case, the UEs balanced to eNB3 will operate under bad RL connection, thus the UEs will experience worse QoS compared that obtained under eNB2. But the number of UE who can access to the network is greatly increased, and the QoS performance of the whole network will be improved.       
2.3 Summary 

From the above discussion of the two cases, we can observe that the second alternative in each case would a better choice. Therefore, despite the fact that the UEs balanced, to the eNB with low radio link quality, will experience low QoS compared to the QoS they previously experience, it is necessary to perform the load balancing. Therefore, 
Proposal: The rule for MLB optimization should be changed for obtaining better performance for whole network not for single user.

3 Conclusion and Proposal
According to TR 36.902 specification, the load balancing shall not affect the user QoS negatively beyond what a user would experience at normal mobility without load-balancing. But in some cases, even if the load balancing will affect the user QoS negatively beyond what a user would experience at normal mobility without load-balancing, it is necessary to perform the MLB optimization process for obtaining the better performance of the network. 
Proposal: The rule for MLB optimization should be changed for obtaining better performance for whole network not for single user.
*** Start of the TP ***

4.6
Mobility Load balancing optimisation

4.6.1
Use Case description
……
The load balancing shall not affect whole network performance negatively beyond what users would experience at normal mobility without load-balancing and the balanced users must experience acceptable QoS. Service capabilities of RATs must be taken into account, and solutions should take into account network deployments with overlay of high-capacity and low-capacity layers where high-capacity layer can have spotty coverage.

……
*** End of the TP ***
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 Figure 1: Indication of MLB use case 1
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 Figure 2: Indication of MLB use case 2



