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Annex B (informative):
Examples of how to use general SON coordination solutions
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.
Annex X (informative):
State diagram for Distributed and EM-centralized Energy Saving Management
Energy Saving Management “state” attributes are available at various levels:

· SubNetwork IOC level, via the attribute esSwitch defined in the IOC SonControl;

· ENBFunction IOC level, via the attribute esSwitch defined in the IOC SonControl;

· EUtranGenericCell IOC level, via the locally defined attribute isChangeForEnergySavingAllowed, and via the attribute energySavingState defined in the IOC EnergySavingProperties.
The following figure provides an overview of Energy Saving Management related IOCs, state attribute names and possible values, for Distributed and EM-centralized Energy Saving Management:
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Figure X-1: IOCs and state attributes for Distributed and EM-centralized ESM
Dependencies exist between distributed ESM state attributes. The diagram below shows which allowed combinations of attribute state values, and which state transitions, are valid and which are not.

[image: image4]
Figure X-2: State diagram for Distributed and EM-centralized ESM
Description:

a. The ESM-related state attribute esSwitch is used by IRPManager to switch on / off the ESM functionality, in the distributed and EM-centralized architectures. This attribute has two possible values: On, Off. It can be set at the sub-network level and at the eNodeB level;

b. The ESM-related state attribute isChangeForEnergySavingAllowed is used by IRPManager to prohibit or allow configuration changes of cells individually, within a eNodeB / sub-network, for ESM purposes by the IRPAgent. This attribute has two possible values: Yes, No.

c. The ESM-related state attribute esState is used to reflect the actual status of a cell regarding the energy saving. This attribute has two possible values: isEnergySaving, isNotEnergySaving.
Figure X-2 describes the following state transitions:

1. Transition from (esSwitch = On and isChangeForEnergySavingAllowed = Yes and esState = isNotEnergySaving) to((esSwitch = On and isChangeForEnergySavingAllowed = Yesand  esState = isEnergySaving): happens when:

ES Policies attached to the subject cell and to candidate for compensation cells, e.g. threshold and duration, are satisfied and allow entering Energy Saving state.
2. Transition from (esSwitch = On and isChangeForEnergySavingAllowed = Yes and esState = isEnergySaving) to(esSwitch = On and isChangeForEnergySavingAllowed = Yes and  esState = isNotEnergySaving): happens when:

ES Policies attached to the subject cell and to candidate for compensation cells, e.g. threshold and duration, are satisfied and allow leaving Energy Saving state.
3. Transition from (esSwitch = On and isChangeForEnergySavingAllowed = Yes) to (esSwitch = On and isChangeForEnergySavingAllowed = No and esState = isNotEnergySaving): happens when:

IRP Manager sets the attribute isChangeForEnergySavingAllowed to “No”.
4. Transition from (esSwitch = On and isChangeForEnergySavingAllowed = No and esState = isNotEnergySaving) to isChangeForEnergySavingAllowed = Yes: happens when:

IRP Manager sets the attribute isChangeForEnergySavingAllowed to “Yes”.
5. Transition from (esSwitch = On and isChangeForEnergySavingAllowed = Yes) to( esSwitch = Off and isChangeForEnergySavingAllowed = Yes and esState = isNotEnergySaving): happens when:

IRP Manager sets the attribute esSwitch to “Off”.
6. Transition from (esSwitch = Off and isChangeForEnergySavingAllowed = Yes and esState = isNotEnergySaving) to (esSwitch = On and isChangeForEnergySavingAllowed = Yes and esState = isNotEnergySaving): happens when:

IRP Manager sets the attribute esSwitch to “On”.
7. Transition from (esSwitch = On and isChangeForEnergySavingAllowed = No and esState = isNotEnergySaving) to (esSwitch = Off and isChangeForEnergySavingAllowed = No and esState = isNotEnergySaving): happens when:

IRP Manager sets the attribute esSwitch to “Off”.
8. Transition from (esSwitch = Off and isChangeForEnergySavingAllowed = No and esState = isNotEnergySaving) to (esSwitch = On and isChangeForEnergySavingAllowed = No and esState = isNotEnergySaving): happens when:

IRP Manager sets the attribute esSwitch to “On”.
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