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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 [1] scope is to identify if D-MLB can be improved.

The TR has defined one Problem statement on “MLB algorithms misalignment” (subclause 4.2.1.3.1 of [1].
This pCR is the analysis of the Problem statement.
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4.2.1.3.2
Analysis

Intent of the Problem statement

The Problem statement is illustrated by an example using two eNBs from different vendors in which MLB decision algorithms are not aligned. To make the case stronger, in this example two eNBs are using similar algorithms and only configuration parameters of the algorithm are different. 

Intent of the Problem statement is to show this: the eNBs exchange correct X2 messages and properly understand each other, but real load balancing may not happen.

An analysis
Assume that the algorithms of eNB#1 and eNB#2 use load information only (and do not use other information). 

Given the loading situation as described in the Problem statement and illustrated by the Table below, load balancing will not happen, i.e. eNB#2 will permanently try to offload and eNB#1 will be rejecting offload requests.

Table 1: (Old) configuration parameter and (old) load information

	
	Rejects offload request when load is…
	Attempts offload when load is…
	Load is…
	Load is…

	eNB1
	>70
	> 85
	= = 70
	

	eNB2
	>80
	> 90
	
	> 90


To eliminate or avoid the problem, one can adjust the eNB#1 or eNB#2 configuration parameters to that shown in the column 2 and 3 of the Table below. This new configuration parameters settings would eliminate the problem stated 

Table 2: (New) configuration parameter and (old) load situation

	
	Rejects offload request when load is…
	Attempts offload when load is…
	Load is…
	Load is…

	eNB1
	> 80
	> 82
	= = 70
	

	eNB2
	> 80
	> 82
	
	> 90


However, the new configuration parameters settings (see above Table) introduce a new problem, i.e.  , i.e. eNB#2 will permanently try to offload and eNB#1 will be rejecting offload requests when eNB1 load=80 and eNB2=82  (see Table 3 below). 

Table 3: (New) configuration parameter with (new) load information

	
	Rejects offload request when load is…
	Attempts offload when load is…
	Load is…
	Load is…

	eNB1
	> 80
	> 82
	= = 80
	

	eNB2
	> 80
	> 82
	
	> 82


In other words, there is always a problem (if one calls such a problem) as the algorithms of eNB#1 and eNB#2 use load information only (and do not use other information).  The problem is due to the false constraint of limiting offloading to situations of load threshold crossing and can be generalized as follows:

Problem occurs when eNB1 load reaches its threshold to reject offload request and when eNB2 load reaches its threshold to attempt offload. This generalization is shown in Table below.

Table 4: configuration parameter and load situation (always fail)

	
	Rejects offload request when load is…
	Attempts offload when load is…
	Load is…
	Load is…

	eNB1
	> X1
	> X2
	= = X1
	

	eNB2
	> Y1
	> Y2
	
	> Y2


In addition to the ‘false constraint’ identified above, note as well that when the algorithms of eNB#1 and eNB#2 are using load information only (and do not use other information): 

· The increase in frequency of handovers may not be necessary. Using Table 1 and Table 2, we note that the use of loading information only by the algorithm would require eNB1 to reject offload request at load > 80 (instead of load > 70). It also requires eNB1 to trigger handovers when load > 82 (instead of load > 85). The resources to handle this higher frequency of handovers may not be necessary (therefore, wasted) because there is no guarantee that the estimated load (eNB1 load = = 70, eNB2 load=90) would occur in the future.  
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