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I. Problem definition
Self Organizing Network (SON) functions are intended for ABSs to automate the configuration of ABS parameters and to optimize network performance, coverage and capacity [1]. Especially, SON operations are triggered by the change of interference from network environment. Self optimization is started by analyzing the reported SON measurement from ABSs or AMSs. Usually, each ABS performs optimization process in a distributed manner to achieve an own maximum capability.
As shown in figure 1, couples of ABSs needs SON operations from the change of interference. An increment of interference doesn’t guarantee the quality of service (QoS) in AMS where is located in the edge of the ABS. Therefore, Femto ABS #1, #2 and #3 needs SON operations to guarantee the QoS to their AMSs. Femto ABS #1, #2 and #3 increase the downlink power to achieve the QoS in distributed manner. However, increasing downlink power in Femto ABS #2 affects more interference to AMS #1 and AMS #3. If this increment of interference from Femto ABS #2 to AMS #1 or AMS #3 exceeds the certain level, Femto ABS #1 or Femto ABS #3 should perform another SON operation to guarantee the QoS of AMS #2. Likewise, a SON operation from one cell effects to neighbor cells, then it triggers other SON operations. These successive SON operations degrade the resource of ABS for wasteful SON operations. Therefore, when the change of interference has been occurred, an appropriate method to minimize useless SON operations is needed.
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Figure 1 SON operations causing by the change of interference
II. SON operations from the change of interference
In this contribution, we propose the method which executes appropriate SON operations corresponding to the change of interference in order to minimize the number of SON operations.
In the propose scheme, a SON server operates each SON operation by considering the information of SON operations such as the number and location of the users located in the edge of each ABS.

When an ABS needs to a SON operation to optimize network process, it sends out a message which contains the information of SON operation to SON server. After receiving the message, the SON server permits to operate a proper SON operation to ABS.
In the proposed scheme, when the QoS of the AMS is needed, there exist two SON operations; increasing power level in ABS that doesn’t guarantee QoS and decreasing power level in neighbor cells. Since the former SON operation may cause increment of interference to neighbor cell, the latter SON operation is more preferred. However, for decreasing the power, the ABS has enough margins to guarantee the own QoS.

Figure 2 illustrates a simple example to make the allocating time of SON operation from the increment of interference. There exist three Femto ABSs (ABS #1- #3) which are affected from the change of interference. And, some users connected to each Femto ABS.
Since Femto ABSs #1 and #3 respectively services to AMS #1 and AMS #2 which is located in the edge of the cell, Femto ABSs #1 and #3 may need the SON operation to achieve QoS of AMS #1 and AMS #2 from increment of interference and send this information to SON server. As written in above, first SON server checks the existence of ABS which can decrease power. In this case, since Femto ABS #2 has two AMSs only located in the area of inner cell (slashed area), Femto ABS #2 can decrease own power level. Thus, SON server executes first SON operation to Femto ABS #2 to decrease power level. After that, if AMS #1 or AMS #2 achieve the QoS again, the SON operation of increasing power is doesn’t need. If QoS problem still exist, Femto ABS #1 and #3 perform the SON operation to increase power level simultaneously due to the independence of Femto ABS #1 and #3. 
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Figure 2 A simple example to SON operations from increment of interference
Figure 3 illustrates another example to show the order of SON operations increasing power in each ABS. Femto ABSs #1 and #3 may need the SON operation to achieve QoS of AMS #1 and AMS #2 from the increment of interference. However, since there doesn’t exist the ABS for the decrease of power, Femto ABS #1 and ABS #2 should increase power for the QoS. In that situation, Femto ABS #1 and Femto ABS #2 interfere to each other.
Thus, the SON operation from one cell effects to neighbor cells and triggers other SON operations. For minimizing this wasteful SON operation, we consider the information about the interference region where Femto ABS #1 and Femto ABS #2 interfere to AMS in that region more than certain level. In this region, Femto ABS #1 has two connected AMSs, and Femto ABS #2 has only one connected AMS. Because the ABS having fewer AMSs in interference region has bigger probability to achieve AMS’s QoS than the ABS having more ABSs in that region.
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Figure 3 another example to SON operations from increment of interference
Figure 4 summarizes the procedure of proposed method explained above. 

[image: image4.emf]Increment of Interference

QoS problems are happen in AMS 

located in the edge of ABS

Dose that ABS exist?

Yes

First, SON server check the existence

of ABS which can decrease power

The need of SON operation 

reports to SON server

SON operation of decreasing 

power performs in selected ABS

Dose QoS problem solve?

SON operation of increasing 

power in ABS where doesn't 

guarantee QoS

Finishing SON operations

NO

NO

Yes

SON server considers the 

information about the number of 

AMS in interference region


Figure 4 Procedure of Proposed Method
III. Reference
[1] “SON DG Text”, C802.16m-09/2205r2
Text Proposal for the IEEE 802.16m

----------------------------------------------------------- Text Start ---------------------------------------------------------------

15.7 Support for Self-organization
15.7.3 Self Optimization 

SON server may execute proper SON operation from the change of interference to minimize the number of SON operations. First, SON server operates the SON operation that decreases power level due to prevent the increment of interference. If the SON operation that increases power level is needed, SON server considers the number of AMS in interference region where couples of ABSs interfere to each other. 
----------------------------------------------------------- Text End ---------------------------------------------------------------
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