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3
Rationale

3GPP Distributed SON on Mobility Load Balancing (D-MLB) is currently specified by RAN3 [2].

The TR 32.860-030 [1] scope is to identify if D-MLB can be improved.

The TR has defined one issue on “Algorithm based on the load threshold and load difference threshold” (see below in quotes).
This pCR is the analysis of the described issue.
"

N.y
Algorithm based on the load threshold and load difference threshold
The following example includes two eNBs using same algorithm but with different values of the configuration parameters. 

It is assumed that the two eNBs are using for internal assessment and for signalling, same load indicator which is equal to 0 in case of no load and 100 in case of full load. For simplicity, single-cell eNBs are considered. This example is not applicable in case when the indicator is Composite Available Capacity (CAC).

In the eNB, the MLB decision making algorithm has two configuration parameters:

· T – upper threshold for the eNB load

· D – upper threshold for the difference between the eNB load and the load signalled by neighbour eNBs

All thresholds in this example are hard coded.
The MLB operations go as follows

-
If the load at the eNB, denoted L, is less than T, the eNB does not request offload 

-
Otherwise the eNB checks the load N signalled by the neighbour eNB; if N < L – D, the eNB requests offload and if the neighbor agrees, starts offload

-
If a neighbour eNB signals the load level N which is less than L + D and requests offload, the request is rejected

The considered scenario includes two eNBs that follow the above algorithm with the following parameters and load levels

eNB1: T1 = 85, D1 = 30; L1 = 70

eNB2: T2 = 90, D2 = 20; L2 = 95

For eNB2 L2 > T2, so eNB2 considers itself overloaded. The received load indication from eNB1 is 70 which is less than L2 – D2 = 75; therefore eNB2 will request offload. However the eNB1 will reject the request because the load signalled by the eNB2, L2 = 95 < L1 + D1 = 100.
The conclusion is that the eNB2 will permanently try to offload and eNB1 will be rejecting offload requests. No load balancing actions will happen.
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N.y.1  
Analysis

The case makes use of the term "full load" to define the upper range of the load indicator. In a context where the traffic is characterized by a majority of "best effort" traffic, the term "full load" cannot be objectively quantified.

The case raises a question relative to the mechanism setting the load thresholds, in case these are to be used for offloading. The case quotes: “For eNB2 L2 > T2, so eNB2 considers itself overloaded. The received load indication from eNB1 is 70 which is less than L2 – D2 = 75; therefore eNB2 will request offload. However the eNB1 will reject the request because the load signalled by the eNB2, L2 = 95 < L1 + D1 = 100. “. 

The quote assumes that an eNB accepts offloading on the basis of a comparison of requesting eNB’s load with its own load. The validity of this assumption is doubtful. Different proprietary implementations cope with load differently, hence one cannot expect or assume that if the load of a neighbor eNB2 is higher than the load of eNB1, eNB2 shall not accept offloading. The eNB2 may be able to cope with high load better than eNB1. Therefore the proprietary algorithm may allow eNB2 to still accept offloading if eNB2 can manage with more load.
Load balancing (as opposed to plain offload) is a delicate issue and needs to take a number of other considerations into account, apart from the sheer load or resource utilization in the cell. There are coverage aspects to consider; matching of UE and network capabilities (for instance, for carrier aggregation); service and throughput optimization, energy saving states of neighbours, to mention a few. The use of sheer load or resource utilization to guide load balancing action is not optimal at best but can result in call handling failure. 

All concerns listed for analysis of "Algorithm based on two thresholds" are equally applicable here.
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