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Annex B (informative):
Examples of how to use general SON coordination solutions
B.1
Examples of SON coordination implementations
Figures B.1-1 and B.1-2 show typical implementations of the general SON coordination solution.
Figure B.1 shows typical implementations with a single SON coordinator above Itf-N. Three variants are shown, corresponding to typical implementations of CCO, COC and ESM. In these cases, the single SON coordinator is responsible for making all SON coordination decisions.

[image: image1.emf] 

NM  

EM /eNB  

 

Cell Outage  Compensation  

Itf - N  

Energy Saving  Mana gement  

 

 

Coverage  and  Capacity   Optimization   SON   Coordination  Function  

NM  

EM /eNB  

 

Cell Outage  Compensation  

Itf - N  

Energy Saving  Management  

 

 

Coverage  and  Capacity   Optimization  

SON   Coordination  Function  

NM  

EM /eNB  

 

Cell Outage  Compensation  

Itf - N  

Energy Saving  Management  

 

 

Coverage  and  Capacity   Optimization  

SON   Coordination  Function  

Figure B.1-1 Single SON coordinator above Itf-N
Figure B.2 shows typical implementations with a multiple SON coordinators above and below Itf-N. Three variants are shown, corresponding to typical implementations of CCO, COC and ESM. In these cases, an individual SON coordination function exists for each SON function and is co-located with the respective SON function. Each SON coordination function takes responsibility to prevent or resolve conflicts with other SON functions.
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Figure B.1-2 Multiple SON coordinators above and below Itf-N
B.2

Coordination using priority of SON functions
Examples of how to use general SON coordination solutions are as below:

· Coordination of COC and CCO using priority of SON functions

To prevent conflicting setting as illustrated in clause 4.7.3.2.1, the cell(s) which may need to be coordinated between COC and CCO, i.e., the impact area information, should be known by the SON Coordination Function. By comparing the priorities of COC and CCO, SON Coordination Function will decide to do the high-priority action and suspend the low-priority action on the coordinated cell(s). The priorities of COC and CCO can be preset by operator to SON Coordination Function, or SON Coordination Function inquires the default priority of COC and CCO to each of them.

The cell which needs to be coordinated between COC and CCO is:

· The cell in which there is coverage or capacity problem and CCO action is needed, meanwhile the cell is outage or compensating or going to compensate for outage; or
· The cell which is located in the CCO optimization analysis area for other cell which has coverage or capacity problem, meanwhile the cell is outage or compensating or going to compensating for outage;
After the high-priority SON function executes action, the SON Coordination Function is informed about the result (successful/unsuccessful, parameters changes) of the executed high-priority SON action. Then, SON Coordination Function will analyse the latest network situation to decide how to deal with the suspended low-priority SON action, for example, resuming or rejecting.

· Coordination of COC, CCO and ESM using priority of SON functions

To prevent conflicting adjustment from COC, ESM and optimization from CCO in the common affected cell(s) (e.g., Cell 2 in the Figure 4.7.3.2), the cell(s) which may need to be coordinated among COC, CCO and ESM, i.e., the impact area information, should be known by the SON Coordination Function. By comparing the priorities of COC, CCO and ESM, SON Coordination Function will decide to do the highest-priority action and suspend the low-priority actions on the coordinated cell(s). The priorities of COC, CCO and ESM can be preset by operator to SON Coordination Function, or SON Coordination Function inquires the default priority of COC, CCO and ESM to each of them.

The cell which needs to be coordinated among COC, CCO and ESM is:

· The cell in which there is coverage or capacity problem and CCO action is needed, meanwhile the cell is outage or compensating or going to compensate for outage or ES; or
· The cell which is located in the CCO optimization analysis area for other cell which has coverage or capacity problem, meanwhile the cell is outage or compensating or going to compensate for outage or ES;
After the highest-priority SON function executes action, the SON Coordination Function is informed about the result (successful/unsuccessful, parameters changes) of the executed highest-priority SON action. Then, SON Coordination Function will analyse the latest network situation to decide how to deal with the suspended low-priority SON actions, for example, resuming or rejecting.
B.3
Coordination using state of SON functions
Possible Conflict: A cell may try to enter energy saving state while a candidate cell is in an outage state.
Resolution: Energy Saving Management should request permission from the SON Coordination Function before changing the attribute energySavingState of a cell. The SON Coordination Function should refuse the request if any candidate cell (see note 1) is in an outage state (see note 2).

Possible Conflict: An outage may occur in a cell which is a candidate to provide coverage for a cell in energy saving state.
Resolution: If any candidate cell (see note 1) enters the cell outage state (see note 2) while the original cell is in isEnergySaving state, the SON Coordination Function should instruct Energy Saving Management to initiate the energy saving deactivation procedure for the original cell.

Possible Conflict: A cell may try to enter energy saving state while a candidate cell is in a cell outage compensating state.
Resolution: Energy Saving Management should request permission from the SON Coordination Function before changing the attribute energySavingState of a cell. The SON Coordination Function should refuse the request if any candidate cell (see note 1) is in cell outage compensating state (see note 3).

Possible Conflict: An outage may trigger cell outage compensation in a cell which is a candidate to provide coverage for a cell in energy saving state.
Resolution: If any candidate cell (see note 1) enters the cell outage compensating state (see note 3), the SON Coordination Function should instruct Energy Saving Management to initiate the energy saving deactivation procedure for the original cell.

Possible Conflict: An outage may trigger cell outage compensation in a cell in energy saving state.
Resolution: Cell Outage Compensation should request advice from the SON Coordination Function before changing the cOCStatus of a cell to cOCCompensating. The SON Coordination Function should respond negatively to the request if the cell is in isEnergySaving state. If Cell Outage Compensation receives a negative response, another compensation candidate cell should be used if another suitable candidate cell is available.
Possible Conflict: Coverage and Capacity Optimization may try to optimize a cell which is providing coverage for a cell in the isEnergySaving state.
Resolution: Coverage and Capacity Optimization should request permission from the SON Coordination Function before reconfiguring a cell. The SON Coordination Function should refuse the request if this cell is providing coverage (see note 1) for any cell which is in the isEnergySaving state.

Possible Conflict: Coverage and Capacity Optimization may try to optimize a cell which is in a cell outage compensating state.
Resolution: Coverage and Capacity Optimization should request permission from the SON Coordination Function before reconfiguring a cell. The SON Coordination Function should refuse the request if the cell is in cell outage compensating state (see note 3) and has been in the cell outage compensating state for less a specified time period. This time period may be vendor-defined, operator-defined or may be calculated dynamically.

Note 1:
Energy saving candidate cells are indicated by cell relations from the original cell to the candidate cell which have isESCoveredBy=yes or isESCoveredBy=partial.

Note 2:
A cell is in an outage state if cOCStatus.state=cOCActivating or cOCStatus.state=cOCActive.
Note 3:
A cell is in cell outage compensating state if cOCStatus.state=cOCCompensating.
	End of changes 
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