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1
Decision/action requested

It’s asked for the group to discuss and approve the proposal of ES compensation relation in energy saving.
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Rationale

 
In the SA5 Kyoto meeting, it was indicated in [1] [2] [3] [4] that it is essential for a cell in the compensation state to know which energy saving cells it is providing the coverage. One scenario is that when such cell is in outage, it needs to wake up the energy saving cells as soon as possible, if it can’t find a suitable cell to compensate itself.

In fact, there was an ESM OAM requirement (i.e. TS 36.300) from RAN3, as shown below, asking for such capability. 



The ability of an eNB to request the re-activation of a configured list of dormant cells owned by a peer eNB.


There was a similar requirement fron TS 32.511.  


REQ-32.551-CON-11


The IRPAgent shall allow the IRPManager to query which cells in the network under its domain are in the energySaving state.

It was indicated that such relation is not necessary, as it can be derived from the isESCoveredBy relation. This paper looks into energy saving scenarios to investigate if it can be derived from the isESCoveredBy relation or not.

 Figure 1 shows an example of overlaid scenario for E-UTRAN, UTRAN, and GERAN cells.
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Figure 1: Example of Overlaid Scenario for E-UTRAN/UTRAN/GERAN Cells
Table 1 shows the isESCoveredBy relations for E-UTRAN/UTRAN/GERAN cells located in Figure 1. 
	Cell #
	Relation
	Overlaid cell

	Cell 1
	isESCoveredBy
	Cell A

	Cell 1
	isESCoveredBy
	Cell C

	Cell 2
	isESCoveredBy
	Cell A

	Cell 2
	isESCoveredBy
	Cell C

	Cell 3
	isESCoveredBy
	Cell A

	Cell 3
	isESCoveredBy
	Cell C

	Cell 4
	isESCoveredBy
	Cell A

	Cell 4
	isESCoveredBy
	Cell C

	Cell 5
	isESCoveredBy
	Cell A

	Cell 5
	isESCoveredBy
	Cell B

	Cell 5
	isESCoveredBy
	Cell C

	Cell 6
	isESCoveredBy
	Cell B

	Cell 7
	isESCoveredBy
	Cell B

	Cell 8
	isESCoveredBy
	Cell B

	Cell A
	isESCoveredBy
	Cell C


Table 1: isCoveredBy relations for cell overlaid scenario
When a cell is to enter energy saving, it uses the isESCoveredBy relation to find one of the candidate cells to provide coverage if the traffic of such candidate cell is below the threshold. Here is an example of energy saving activation for the cells shown in Figure 1:
1. The traffic of cell 1 is below the threshold, and the traffic of candidate cell A is below the threshold. Cell 1 enters energy saving, while cell A compensates cell 1.

2.  The traffic of cell 2 is below the threshold, and the traffic of candidate cell A is below the threshold. Cell 2 enters energy saving, while cell A compensates cell 2.

3. The traffic of cell 3 is below the threshold, and the traffic of candidate cell A is below the threshold. Cell 3 enters energy saving, while cell A compensates cell 3.

4. The traffic of cell 6 is below the threshold, and the traffic of candidate cell B is below the threshold. Cell 6 enters energy saving, while cell B compensates cell 6.

5.  The traffic of cell 7 is below the threshold, and the traffic of candidate cell B is below the threshold. Cell 7 enters energy saving, while cell B compensates cell 7.

6. The traffic of cell 8 is below the threshold, and the traffic of candidate cell B is below the threshold. Cell 8 enters energy saving, while cell B compensates cell 8.
7. The traffic of cell 5 is below the threshold, the traffic of candidate cell A is above the threshold, but the traffic of candidate cell B is below the threshold. Cell 5 enters energy saving, while cell B compensates cell 5.

8. The traffic of cell 4 is below the threshold, the traffic of candidate cell A is above the threshold, the traffic of candidate cell B is above the threshold, but the traffic of candidate cell C is below the threshold. Cell 4 enters energy saving, while cell C compensates cell 5.

 When cell A has the outage, it wants to find out which cells it is compensating. From the NRM, cell A has the following relations with its neighbours:
· EUtranRelation: cell 1, cell 2, cell 3, cell 4, cell 5

· UtranRelation: cell B

· GsmRelation: cell C

isHOAllowed relation may be ‘yes’ for all neighboring cells, since UE in cell A can be handed over to all neighboring cells listed above. However, cell A has the isESCoveredBy = ‘yes’ in the GsmRelation relation to cell C. But, that does not imply that cell C is compensating cell A. Therefore, cell A can’t use the isESCoveredBy relation to find out which cell is compensating cell A.

One way to find out this answer is to query IRPManager about the isESCoveredBy relations for cell 1, cell 2, cell 3, cell 4, cell 5, cell B, and cell C. In this example, IRPManager may return a response indicating that cell 1, cell 2, cell 3, cell 4, and cell 5 are covered by cell A.
Cell A can also query IRPManager the energySavingState on the EnergySavingProperties IOC in TS 32.522 [5]. In this example, it can assume that the energySavingState of cell 1, cell 2, cell 3, cell 4, and cell 5 = isEnergySaving. But, cell A can’t tell for which cells cell A is compensating. Indeed, may be only cell 1, cell 2, and cell 3 are compensated from cell A, while cell 5 and cell 4 are compensated by cell B and cell C, respectively.
This discussion paper concludes that it is not possible to find out which cells a candidate cell is compensating from isESCoveredBy relations and energySavingState, and isCompensatingESCell relation is needed.  
4
Detailed proposal
The group is asked to discuss the limitation of isESCoveredBy relations outlined in this paper, and adopt the isCompensatingESCell relation proposal in the associated contributions.
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