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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 describes one potential issue on “Algorithm based on two thresholds" (see quoted text below).

"

Annex N: D-MLB in multivendor network

N.x
Algorithm based on two thresholds 

The following example includes two eNBs from different vendors in which D-MLB decision algorithms are not aligned and the load is measured using one of metrics defined in TS 32.425 or their derivatives (average, peak etc.). Then the eNBs exchange correct X2 messages and properly understand each other, but real load balancing may not happen. 

To make the case stronger, in this example two eNBs are using similar D-MLB algorithms and only configuration parameters of the algorithm are different:

-
Cell eNB#1 (vendor #1), does not accept offload requests when it is loaded at L1 = 70% or above and tries to offload when it is over H1 = 85% 

-
For Cell eNB#2 (vendor #2) these thresholds are L2 = 80% and H2 = 90%. 

-
When Cell eNB#2 receives load information from Cell eNB#1, it compares the load value to its own threshold value L2, In case the load value is below L2, the eNB#2 is expecting eNB#1 to accept offload requests, otherwise the eNB#2 does not try to offload. 

All thresholds in this example are hard coded.

The load is measured using one of metrics defined in TS 32.425 or their derivatives (average, peak etc.) or proprietary metrics. For the purpose of comparison it is assumed that 100% of load at the Cell eNB#1 are equivalent to 100% of load at the Cell eNB#2. 

Suppose that eNB#1 is at 70% and eNB2 goes over 90%. Then eNB#2 will permanently try to offload and eNB#1 will be rejecting offload requests. No load balancing actions will happen.

This example is not applicable in case when the distributed MLB is implemented with Composite Available Capacity (CAC) indicator.

Note. This example makes the following assumption about vendor-specific D-MLB algorithm behaviour:

-
All thresholds in this example are hard coded and do not change during operations

-
D-MLB does not receive additional capacity for the purpose of load balancing (eNB generally can free some capacity e.g. by discarding some part of non-GBR traffic).  

"

This pCR is the analysis of the described potential issue.
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N.x.1
Analysis

The case makes an assumption: “When Cell eNB#2 receives load information from Cell eNB#1, it compares the load value to its own threshold value L2, In case the load value is below L2, the eNB#2 is expecting eNB#1 to accept offload requests, otherwise the eNB#2 does not try to offload.”. It is doubtful that the assumption is valid since D-MLB proprietary implementations should be aware that inter-vendor implementations are different and shall not expect all eNBs to act in the same way as its own implementation.

It is doubtful that D-MLB algorithm would only offload in critical cases of overload and not be used to distribute load uniformly. In this case, the L2 and L1 thresholds would make no sense anymore.

It is doubtful that D-MLB algorithm would behave as described in the Problem statement, i.e. using the two thresholds (instead of using CAC for example) to guide its load balancing actions. CAC is a standard and was designed and specified exactly to eliminate the ambiguity issues that the load information would introduce.
If D-MLB is designed to operate with load information only (not with CAC for example), then it is a 'questionable' implementation to set the threshold L1 at a value that is under 100%, where 100% is the load level signalled  over X2, corresponding to the load above which offloading would not be accepted. Namely, this L1 threshold could be equal to an effective 70% load in the sending eNB, but to make a peer eNB understand that offloading will not be accepted, such value can be set to 100% for signalling over X2 purposes. In other words, L1 threshold for offload acceptance equal to 70% effective load but equal to 100% load signalled over X2. 
	End of modified section
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