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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 32.860-030 [1] currently have defined one Problem Statement on “MLB algorithm misalignment” (see subclause 4.2.1.3 of [1]).

This pCR is the analysis of the Problem Statement.
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5.2
Analysis
5.2.1
Interoperability issues

5.2.2
MLB algorithms misalignment

5.2.2.1

Possible solution one
This subclause examines the Problem Statement “MLB algorithms misalignment (subclause 4.2.1.3) and presents a possible solution.
The Table 1 captures the eNB1 and eNB2 settings used in the Problem Statement (subclause 4.2.1.3).
Table 1: Node setting

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

	eNB1
	> 70
	> 85

	eNB2
	> 80
	> 90


The Problem Statement points out that if the eNB1 load = = 70 and eNB2 load > 90 (see Table 2), eNB2 attempt to offload will fail.
Table 2: Node setting and load combination (Failure)

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

	eNB1
	>70
	> 85
	= = 70
	

	eNB2
	>80
	> 90
	
	> 90


It is certain, using Table 1 settings and with Table 2 traffic loading, the offload attempts fails.

To avoid failure in such scenario, one needs to adjust the Table 1 setting. For example, the NM would adjust the setting to that shown in Table 3 below. This new settings would eliminate the problem stated (because, using the new setting suggested by the NM, eNB2 attempts to offload will succeed).

Table 3: New node setting and same load combination as in Table 2 (Success)

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

	eNB1
	> 80
	> 82
	= = 70
	

	eNB2
	> 80
	> 82
	
	> 90


1. The Problem Statement assumes a D-MLB behaviour (i.e. eNB2 would not increase its threshold to offload at the moment it realises its load is at 90) and that its offload target would reject any incoming offload request. This assumed D-MLB implemention would trigger MLB actions only when its load threshold is reached. It is noted that the distributed nature of D-MLB is to spread traffic loads independently of whether load thresholds are reached in any specific cell.
2. It is true that the NM new settings (see Table 3) can eliminate the problem stated, if that loading (see Table 3) happens. However, the new settings introduce a problem if eNB1 load=80 and eNB2=82 (see Table 4 below). This problem does not exist if the NM is absent.

Table 4: Node setting and load combination (Fail)

	
	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) given a set of node settings with loads combination, regardless if we use NM or not. 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 5.

Table 5: Node setting and load combination (Fail)

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

	eNB1
	> X1
	> X2
	= = X1
	

	eNB2
	> Y1
	> Y2
	
	> Y2


3. The NM increases frequency of handovers unnecessarily. Using Table 2 and Table 3, we note that the use of a NM 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 or may not be necessary (therefore, wasted) because there is no guaranteed that the estimated load (eNB1 load = = 70, eNB2 load=90) would occur in the future.  
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