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Rationale

For D-SON, particularly MLB, 3GPP specified only X2 signalling but not decision algorithms which remain proprietary. 

The following example includes two eNBs from different vendors in which MLB decision algorithms are not aligned. Then the eNBs exchange correct X2 messages and properly understand each other, but real load balancing is not happening. To make the case stronger, in the example two eNBs are using similar algorithms and only configuration parameters of the algorithm are different. 

Two neighbor eNBs from different vendors are using the following algorithms.

•
eNB#1 (vendor #1), stops accepting offload requests when it is loaded over 70% and tries to offload when it is over 85% 

•
For eNB#2 (vendor #2) these thresholds are 80% and 90%. 

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 refusing offload requests. No load balancing actions will happen; therefore distributon of load will remain far from uniform.
One possible solution would be to have MLB configuration parameters available via OAM interface. Then the values of these parameters in neighbour eNBs can be aligned via network management. 
To develop this approach further, there can be thresholds defined per neighbour relation. Suppose that R is the neighbour relation at the eNB#1 towards neighbour eNB#2. Then the thresholds HR and LR are defined as follows 

· when the cell load exceeds HR, the eNB#1 tries to offload mobiles to eNB#2

· when the cell load exceeds LR, the eNB#1 stops accepting offload requests from eNB#2

Setting different values for HR (HL) at different neighbour relations will set different priorities for offload to (from) neighbour eNBs.
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Detailed proposal

	1st proposed change


4.2.a
Alignment of MLB parameters Use Case
Two neighbor eNBs from different vendors are using MLB decision algorithms based on load thresholds H and L (L<H):
· when the cell load exceeds H, the eNB tries to offload mobiles to neighbor cells

· when the cell load exceeds L, the eNB stops accepting offload requetst from neighbors

Misalignment of these parameters between neighbor eNBs may create a deadlock situation. For example, consider two neighbor eNBs with the following load balancing thresholds:

· eNB#1 with parameters H1 and L1

· eNB#2 with parameters H2 and L2

Suppose that L1 < L2 < H1 < H2. Suppose also that the actual load on eNB#1 is between L1 and H1; and the actual load on the eNB#2 exceeds H2. 

Then the eNB#2 will permanently try to offload and eNB#1 will be refusing offload requests. No load balancing actions will happen. The load on the eNB#2 will remain > H2 while the load on eNB#1 will remain < H1. 

One possible solution could be to make the thresholds L, H controlled via the Itf-N interface. In this case the NM can align these parameters between neighbour eNBs. One or more load related parameters defined in the TS 32.425 or their derivatives (average, peak etc.) could be used as load level indicators.

4.2.b
Alignment of per-neighbor MLB parameters Use Case
Suppose that R is a neighbour relation at the eNB A towards the neighbour B. Then the threshold parameters HR and LR are defined as follows 

· if the cell load exceeds HR, eNB A tries to offload mobiles to B

· if the cell load exceeds LR, eNB A does not accept offload requetst from B

Then, as above, misalignment of thresholds between neighbor eNBs may result in situation when the load on two eNBs is different but no load balancing action happens.

One possible solution could be to make the thresholds HR, LR controlled via the Itf-N interface. In this case the NM can align these parameters between neighbour eNBs. One or more load related parameters defined in the TS 32.425 or their derivatives (average, peak etc.) could be used as load level indicators.
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