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4.7
SON coordination
4.7.1
Introduction
There may be conflicts or dependencies between SON functions:
-
Conflict may happen when two or more SON functions try to change the same network configuration parameter. For example, there would be a conflict when one SON function tries to increase the value of one configuration parameter whilst the other SON function tries to decrease the value of the same configuration parameter. Another typical conflict example is ping-pong modification of one configuration parameter between two or more SON functions.

-
Dependency means the behaviour of one SON function may have influence on other SON functions. For example, CCO function may adjust the Neighbour Relation due to coverage optimization, and then the changed NR will have an influence on Handover Parameter Optimization function.
Therefore, SON coordination means preventing or resolving conflicts or negative influences between SON functions to make SON functions comply with operator’s policy.
The main architecture scenarios involving potential SON coordination via Itf-N are illustrated in Figure 4.7.1.1. The scenarios differ in terms of the location of SON functions subject for coordination but common to all of them is that the coordination is achieved via Itf-N.
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Figure 4.7.1.1: Architecture scenarios for SON coordination via Itf-N

We can identify the following four generic system components of solutions for SON coordination: 

1. Prevention – The system component to prevent conflicts or negative influences between SON functions from happening. An example method is to define a simple priority system to ensure that two SON functions do not operate at the same time or simply by designing orthogonal SON functions which do not need to interact.

2. Reporting - The system component that reports information about network performance and SON performance using for example, PM reporting, MDT trace, alarms. The reporting function would typically provide the input to the Detection function.
3. Detection/Notification – The system component that detects conflicts or negative influences between SON functions. An example method is to use alarms or performance data to detect conflicts or negative influences. After detection of conflicts, notification can be sent to the management system, to other SON functions or to the operator.
4. Resolution – The system component that resolves conflicts or unwanted behaviour. Example methods may be to disable a SON function or to change some configuration parameters.

The four system components can be executed in parallel. Whether all four system components should be used at all times is dependent on case by case basis.
For coordination of SON Functions whose outputs are not standardized, the context of optimization coordination is:
1. IRPManager uses standardized capabilities to set the SON Function(s) targets, and where needed their weights, as well as, SON Function(s) attributes.

Operators should assign weights for targets being used. The weights are used also for the evaluation of the targets. For details see Annex A.

For coordination of SON Functions whose outputs are standardized, the context of optimization coordination is FFS.
The four main SON coordination components can be mapped to the management architecture as shown in Figure 4.7.1.2. From these SON coordination components, the reporting and resolution functions involve communication on the Itf-N interface, requiring standard solutions.
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Figure 4.7.1.2: Mapping of SON coordination components to the management architecture
4.7.2
Coordination between SON functions below Itf-N and CM operations over itf-N 
FFS

4.7.3
Coordination between different SON functions
Note: The coordination between different SON functions should be decided case by case.
The possible combinations of coordination between SON functions are shown in Table 4.7.3.1. (The ANR, PCI allocation SON functions are omitted from the table as these functions are clearly orthogonal to the others.) Unshaded boxes indicate that no coordination is needed between the given pair of SON functions, light shaded boxes show the cases where the coordination should be handled by the network without any need for Itf-N involvement. Dark shaded boxes indicate potential coordination cases via Itf-N. (The table also indicates for each SON function whether it is NE deployed or NM deployed. Note also that the table is symmetrical to its diagonal, hence only one side of it is filled in.)
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Table 4.7.3.1: Possible combinations of SON functions coordination
4.7.3.1
Coordination between Cell Outage Compensation and Energy Saving Management

4.7.3.1.1
Description 

A conflict could arise between energy saving and cell outage compensation in the following scenario. 

One or more candidate cells are configured to possibly take coverage of the original cell. The original cell is in energySaving state or is about to enter  energySaving state. One or more candidate cells go into outage with the consequence that coverage of the original cell can not be provided any more.
4.7.3.1.2
Prevention

Prevention is hardly possible, except making the cells as outage proof as possible. But cell outages can happen even to the most stable cell in a network.

4.7.3.1.3
Resolution

If the original cell is in energySaving state, it shall leave energySaving state. 

If the original cell is about to enter energySaving state, it shall not go into energySaving state until candidate cell outage is recovered and candidate cell is able to provide the coverage. 

The original cell may go into the energySaving state after the candidate cell outage is recovered and coverage of the original cell can be taken over by candidate cell again.
4.7.3.2
Coordination between Load Balancing Optimization and Mobility Robustness Optimization
4.7.3.2.1
Description 

A conflict may arise between LBO and MRO in cases when both functions are tuning the same handover parameters. However, the conflict may arise only between the SON functions located in the same NE.
 4.7.3.2.2
Prevention

Prevention is possible during the design phase such that the two SON functions are combined in the same algorithm inside the NE.

4.7.3.2.3
Resolution
Resolution of conflicts between MRO and LBO functions should be handled inside the NE via implementation specific algorithm design. 
4.7.3.3
Coordination between Load Balancing Optimization and Inter Cell Interference Coordination
4.7.3.3.1
Description 

An implicit dependency between LBO and ICIC functions may arise in cases when interference problems are caused by the LBO function handing over users to a neighbour cell with unfavourable channel conditions. The dependency would arise between the SON functions within the same NE.
4.7.3.3.2
Prevention

Prevention may be possible by combined design of the SON functions.
4.7.3.3.3
Resolution
Resolution of dependency between LBO and ICIC functions should be primarily handled inside the NE via implementation specific algorithm design. 
4.7.3.4
Coordination between Load Balancing Optimization and Energy Saving Management

4.7.3.4.1
Description 

No conflict or dependency between LBO and ESM is expected, as no feasible scenario can be foreseen where these two SON functions would be taking actions in parallel. For example, in high load scenarios where LBO may be actively taking actions, it is unlikely that ESM would have any room for actions (e.g., for switching off a cell during high load). Similarly, in low load situations where ESM may be taking actions, LBO would have no reason to take actions.
4.7.3.4.2
Prevention

Prevention is implicitely ensured by the two SON functions being active in different operational regimes.
4.7.3.5
Coordination between Coverage Capacity Optimization and LBO, ICIC, ESM, COC
4.7.3.5.1
Description 

An implicit dependency or potential conflict may arise between CCO and any of LBO, ICIC, ESM or COC functions, depending on the scope of the CCO function (FFS).
 4.7.3.5.2
Prevention

To completely avoid all possible conflicts or depencies may not be possible. However, with correct split between CCO and other SON functions the possibility of such dependencies would be possible to avoid to a large extent.
4.7.3.5.3
Resolution
The resolution of conflicts and dependencies should be performed by the CCO function. The CCO function should be able to observe SON function performance, changes of configuration attributes and execute coordination via the configuration of SON function attributes. 
	End of modifications
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