3GPP TSG SA WG5 (Telecom Management) Meeting #86

12 - 16 November 2012; New Orleans, USA
S5-122787
Source:
Intel
Title:
Discussion paper of cell states in supporting SON coordination
Document for:
Discussion and Approval
Agenda Item:
6.6.1 LTE Self-Organizing Networks (SON) coordination management (530051)
1
Decision/action requested

It’s asked for the group to discuss and approve the proposal of SON coordination.
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Rationale

 
In the SA5 Kyoto meeting, it was agreed that the usage example [1] of COC, CCO and ESM coordinations based on the cell state was beneficial. But, it was also suggested that the usage example should reuse the cell states of SON functions already defined in the NRM. Therefore, this paper looks into the SON NRM to investigate whether the existing states of COC, CCO, and ESM can be use to support the usage example.

3.1 ESM-energysaving


The EnergySavingProperties IOC in TS 32.522 [2] contains the energySavingState attribute that can be used for this purpose. When energySavingState = isEnergySaving, it indicates the cell is in the energy saving state. Therefore, no new state is needed.


3.2 ESM-compensating

In the discussion at the Kyoto meeting [3], it was suggested that this state can be derived from the “isESCoveredBy” relation. A cell overlaid example in Figure 1 is used to investigate if the state can be derived from the “isESCoveredBy” relation.  
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Figure 1: Example of Overlaid Scenario for E-UTRAN/UTRAN/GERAN Cells

From the “isESCoveredBy” relation, the following relations between cells can be found:

· Cell 1, cell 2, cell 3, cell 4, and cell 5 are covered by cell A

·  Cell 1, cell 2, cell 3, cell 4, cell 5, and cell A are covered by cell C
· Cell 5, cell 6, cell 7, and cell 8 are covered by cell B

 
It is possible to know from the energySavingState in the EnergySavingProperties IOC which cells are in the energy saving mode. Bassed on the example of Figure 1, it is assumed that cell 1, cell 2, cell 3, cell 4, and cell 5 are in energy saving, and cell 6, cell 7, and cell 8 are not, but there can be endless possibilities. The following lists just a few examples:   

· Cell 1, cell 2, cell 3, cell 4, and cell 5 are compensated by cell A; then cell A is in energy compensating state, while cell B and cell C are not.

· Cell 1, cell 2, cell 3, cell 4, and cell 5 are compensated by cell C; then cell C is in energy compensating state, while cell A and cell B are not.

· Cell 1, cell 2, cell 3, and cell 4 are compensated by cell A, and cell 5 is compensated by cell B; then cell A and B are in energy compensating state, while cell C is not.

· Cell 1, cell 2, and cell 3 are compensated by cell A, cell 4 is compensated by cell C, and cell 5 is compensated by cell B; then cell A, cell B, and cell C are in energy compensating state. 

From the example above, it can be seen that if we intersect all the cells under energy savings (e.g., Cells 1 through 8) with all those covered by A, B or C, the result is “not” the 1:1 relationship between energy saving cells and candidate cells. This method cannot deterministically identify which cell compensates Cell 1, 2, 3, 4, and5. 

Therefore, it is not possible to find out which cells are compensated by cell A, cell B, or cell C based on “isESCoveredBy” relation and energySavingState attribute. 
   
A new attribute esCompensationState can be added in the EnergySavingProperties IOC to indicate if a cell is compensating any energy saving cells or not. However, this attribute may not be necessary, if contributions [4] [5] are accepted. These two contributions propose the isCompensatingESCell relation to indicate the cells that are compensated by a given cell.

3.3 COC-outage

CoCStatus attribute is defined in TS 32.762 [6] to keep the information regarding the cell outage compensation (COC) activities. The attribute contains four states that are shown in the following:
· When a cell outage is detected and its compensation starts, then the state is cOCActivating.
· When COC function decides that all activities to acitvate the compensation are done, the state changes to cOCActive.
· When outage of cell is ended and activities to remove the compensation are ongoing, the state changes to cOCDeactivating. 
· When outage of cell ends and all activities to remove the compensation are done, the state changes back to cOCDeactive.

A cell is in outage if it is in either cOCActivating or cOCActive state. Therefore, COC-outage state is not necessary


3.4 COC-compensating

In the discussion at the Kyoto meeting [3], it was suggested that this state can be derived from “isESCoveredBy” relation as well. However, it was indicated in Figure 1, that “isESCoveredBy” relation is primarily used in the inter-RAT scenario to show one ore more cells are overlaid by the legacy cells. COC is similar to the capacity limited networks in the intra-RAT ESM that require the extension of a serving cell to provide the coverage of an outaged cell. Using the same argument as in the “isESCoveredBy” relation case, we conclude that it can’t provide such the compensating information required. Therefore, a new attribuite is needed to indicate whether a cell is compensating a neighboring outaged cell.     

3.5 CCO-updating

The purpose of CCO-updateing state is to prevent COC or ESM from updating parameters as CCO performs reconfiguration activities related to the cell coverage or capacity. In fact, CCO is very similar to COC that changes the coverage of a cell to compensate the neighboring outaged cell. Therefore, CCO-updating can have cCOActivating and cOCDone states to indicate the start and end of CCO parameter reconfiguration, respectively. cCOActivating and cOCDone states present the same cell behaviour as as the cOCActivating and cOCActive states. Therefore, a new attribute cCOStatus is needed.

3.6 Fully operational

Since there are states for ESM, CCO, and COC functions, fully operational state is not needed. It can be assumed that a cell is in fully operational, if a cell is not in ESM-energysaving, ESM-compensating, COC-compensating, COC-outage, or CCO-updating. 
4
Detailed proposal
The group is asked to discuss the cell states in supporting SON coordination, and agreed on what existing states may be reused, or what new states need to be defined.
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