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1
Decision/action requested

Discuss the different interpretations of ambigouos es/De/ActivationCandidateCellLoadParameters definition, 
decide which one is more appropriate.
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3
Rationale

3.1
Introduction
During the virtual meeting on IRAT ESM in June it turned out that there is a significant different understanding of the Intra-RAT ESM definition in [2], related to the attributes esActivationOriginalCellLoadParameters and  esActivationCandidateCellsLoadParameters. It needs to be decided, which interpretation should be ruled out.
This document firstly explains the different interpretations, secondly analyses the differences, thirdly proposes a wording of the definition which makes clear which interpretation is valid.

Here are the definitions which obviously are ambiguous (from [1])

	esActivationCandidateCellsLoadParameters
	This attribute indicates the traffic load threshold and the time duration, which are used by distributed ES algorithms level to allow a cell to enter the energySaving state. Threshold and duration are applied to the candidate cell(s) which will provides coverage backup of an original cell when it is in the energySaving state. The time duration indicates how long the load needs to have been below the threshold.
	Threshold: Integer 0..100 (Percentage of PRB usage (see 3GPP TS 36.314 [13])
TimeDuration: Integer (in unit of seconds)



	esDeactivationCandidateCellsLoadParameters
	This attribute indicates the traffic load threshold  and the time duration which is used by distributed ES algorithms to allow a cell to leave the energySaving state. Threshold and time duration are applied to the cell(s) which provide coverage backup for the cell in energySaving state. The time duration indicates how long the load needs to have been above the threshold.
	Threshold: Integer 0..100 (Percentage of PRB usage (see 3GPP TS 36.314 [13])
TimeDuration: Integer (in unit of seconds)




These attributes are part of IOC ESpolicies which can be contained in either a EUtranGenericCell, an ENBFunction or an Subnetwork instance, but this is only to re-use the same attribute values for several cells at a time, not for other purposes.

For the discussion we also add the definition of another attribute which is not under dispute.

	esActivationOriginalCellLoadParameters
	This attribute indicates the traffic load threshold and the time duration, which are used by distributed ES algorithms to allow a cell to enter the energySaving state. The time duration indicates how long the load needs to have been below the threshold.
	Threshold: Integer 0..100 (Percentage of PRB usage, see 3GPP TS 36.314 [13])
TimeDuration: Integer (in unit of seconds)




3.2
The Interpretations
The different interpretations are as follows. Both are justified if one looks to the wording in 32.522.:

3.2.1

Interpretation 1: One value for one cell as candidate cell towards all ES cells
In this interpretation the above definitions of the *CandidateCellsLoadParameters are read as a description that the individual load of the cell, which the ESpolicies instance is relevant for, shall be considered for the threshold in the case that this cell is a candidate cell. In this interpretation the same threshold applies to the load of this cell, no matter for which ES cell it shall potentially provide coverage.

3.2.2

Interpretation 2: One value for the sum of candidate cells towards one ES cell
In this interpretation the above definitions are read as a description that the load of all candidate cells of the cell, which which ESpolicies instance is relevant for, shall be considered for the case that this cell is going ES . In this interpretation no threshold applies to the load of the individual candidate cells. The threshold applies to all candidate cells as a whole. These overall thresholds can be different for different ES cells.

3.3
Use cases
For an easier understanding of the differences we present typical show-case scenarios for the use cases defined in [3].  

3.3.1

Capacity limited use case:

The green cells are cells potentially going into energySaving state. The yellow and orange cells are candidate cells for cell ES1, the orange and red cells are candidate cells for cell ES2.
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Figure 1
3.3.1.1
Interpretation 1 (Individual cell view) applied to capacity limited use case
For activating ES in cell ES1 the following conditions need to be fulfilled:
· Load in cell ES1 below threshold of esActivationOriginalCellLoadParameters in ESpolicies relevant for cell ES1
· Load in cell C1 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell C1
· Load in cell C2 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell C2
· Load in cell C3 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell C3
· Load in cell C4 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell C4
· Load in cell C5 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell C5
· Load in cell C6 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell C6
For activating ES in cell ES2 the following conditions need to be fulfilled:

· Load in cell ES2 below threshold of esActivationOriginalCellLoadParameters in ESpolicies relevant for cell ES2
· Load in cell C2 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell C2
· Load in cell C3 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell C3
· Load in cell C7 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell C7
· Load in cell C8 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell C8
· Load in cell C9 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell C9
· Load in cell C10 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell C10
The two bullet points in italic grey font indicate the intersection of the parametrization for cell ES1 and cell ES2. In this interpretation the load threshold is the same for C2, independently of the cell going to energySaving state. As a consequence these thresholds need not to be set again for another ES cell.
3.3.1.2
Interpretation 2 (One value for the sum of candidate cells applied to capacity limited use case
In this interpretation the above definitions are read as a description that the load of all candidate cells of the cell to which ESpolicies belongs to shall be considered for the case that this cell is going ES . In this interpretation no threshold applies to the load of the individual candidate cells. The threshold applies to all candidate cells as a whole. These overall thresholds can be different for different ES cells.

For activating ES in cell ES1 the following conditions need to be fulfilled:

· Load in cell ES1 below threshold of esActivationOriginalCellLoadParameters in ESpolicies relevant for cell ES1
· Sum of load in cells C1, C2, C3, C4, C5, C6 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell ES1

For activating ES in cell ES2 the following conditions need to be fulfilled:

· Load in cell ES2 below threshold of esActivationOriginalCellLoadParameters in ESpolicies relevant for cell ES2
· Sum of load in cells C2, C3, C7, C8, C9, C10 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell ES2
3.3.2

Cell overlaid use case:

3.3.2.1

1:1 cell overlaid use case:

The description in [3] shows one overlay cell C1 providing back-up coverage for the ES saving cell ES1. Consequently there is no real difference in the two interpretations, because a sum (of the load) with one element in it is equal to the (load of) this one element.
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Figure 2
3.3.2.1.1

Interpretation 1 (Individual cell view) in 1:1 cell overlaid use case.
For activating ES in cell ES1 the following conditions need to be fulfilled:

· Load in cell ES1 below threshold of esActivationOriginalCellLoadParameters in ESpolicies relevant for cell ES1
· Load in cell C1 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell C1
For activating ES in cell ES2 the following conditions need to be fulfilled:

· Load in cell ES2 below threshold of esActivationOriginalCellLoadParameters in ESpolicies relevant for cell ES2
· Load in cell 1 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell C1
3.3.2.1.2

Interpretation 2 (One value for the sum of candidate cells) in 1:1 cell overlaid use case
For activating ES in cell ES1 the following conditions need to be fulfilled:

· Load in cell ES1 below threshold of esActivationOriginalCellLoadParameters in ESpolicies relevant for cell ES1
· (Sum of ) load in cell(s) C1 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell ES1

For activating ES in cell ES2 the following conditions need to be fulfilled:

· Load in cell ES2 below threshold of esActivationOriginalCellLoadParameters in ESpolicies relevant for cell ES2
· (Sum of ) load in cell(s) C1 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell ES2
3.3.2.2

1:N Cell overlaid use case:

The description in [3] does not exclude that a coverage cell overlays several ES cells. Figure 4 shows as example one cell C1 providing basic coverage for the capacity enhancing cells:
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Figure 3
3.3.2.2.1

Interpretation 1 (Individual cell view) in 1:N Cell overlaid use case
For activating ES in cell ES1 the following conditions need to be fulfilled:

· Load in cell ES1 below threshold of esActivationOriginalCellLoadParameters in ESpolicies relevant for cell ES1
· Load in cell C2 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell C1
· Load in cell C2 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell C2
For activating ES in cell ES2 the following conditions need to be fulfilled:

· Load in cell ES2 below threshold of esActivationOriginalCellLoadParameters in ESpolicies relevant for cell ES2
· Load in cell 1 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell C1
· Load in cell C3 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell C2
3.3.2.2.2

Interpretation 2 (One value for the sum of candidate cells) in 1:N Cell overlaid use case
For activating ES in cell ES1 the following conditions need to be fulfilled:

· Load in cell ES1 below threshold of esActivationOriginalCellLoadParameters in ESpolicies relevant for cell ES1
· (Sum of ) load in cell(s) C1 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell ES1
For activating ES in cell ES2 the following conditions need to be fulfilled:

· Load in cell ES2 below threshold of esActivationOriginalCellLoadParameters in ESpolicies relevant for cell ES2
· (Sum of ) load in cell(s) C1 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell ES2
3.3.2.3

N:1 Cell overlaid use case:

The description in [3] does not exclude multiple basic coverage of ES1. Figure 4 shows as example a double basic coverage:
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Figure 4
3.3.2.3.1
Interpretation 1 (Individual cell view) in N:1 Cell overlaid use case
For activating ES in cell ES1 the following conditions need to be fulfilled:

· Load in cell ES1 below threshold of esActivationOriginalCellLoadParameters in ESpolicies relevant for cell ES1
· Load in cell C1 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell C1
· Load in cell C2 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell C2
3.3.2.3.2
Interpretation 2 (One value for the sum of candidate cells) in N:1 Cell overlaid use case
For activating ES in cell ES1 the following conditions need to be fulfilled:

· Load in cell ES1 below threshold of esActivationOriginalCellLoadParameters in ESpolicies relevant for cell ES1
· Sum of load in cells C1, C2 below threshold of esActivationCandidateCellsLoadParameters in ESpolicies relevant for cell ES1
3.4
Assessment
3.4.1

Capacity limited use case:

Colored pictures show the threshold values, grey tone picture the load situation (the darker the grey, the higher the load).

3.4.1.1
Assessment of Interpretation 1 (Individual cell view) in capacity limited use case
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Figure 5


[image: image6] Figure 6

Observation: In case of inhomogenous load in the network, one single highly loaded cell may trigger end of energy saving in several cells. In this example the load in C2 triggers waking-up of ES1 and ES2 and ES2. If the user distribution in C2 is not known, then this is needed anyhow – and after a short while those ES cells which cannot take over traffic from C2 could be sent to ES again.
3.4.1.2
Assessment of Interpretation 2 in capacity limited use case
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Figure 7
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Figure 8
Observation: In case of inhomogenous load in the network, one single highly loaded cell will probably not trigger end of energy saving in several cells. In this example the high load in C2 does not trigger waking-up any ES cell.

3.4.2

Cell overlaid use case:

3.4.2.1

1:1 cell overlaid use case:

No assessment is needed, because there is no significant difference between the two interpretations.

3.4.2.2

1:N Cell overlaid use case:

3.4.2.2.1
Assessment of Interpretation 1 in 1:N Cell overlaid use case

Here all ES cells in the coverage of C1 will end ES when cell load in C1 exceeds the threshold.

3.4.2.2.2
Assessment of Interpretation 2 in 1:N Cell overlaid use case

This interpretation allows to wake up ES cells differently depending on different loads in C 1. .

It is not clear whether is a operator requirement for this.
3.4.2.3

N:1 Cell overlaid use case:

3.4.2.2.1
Assessment of Interpretation 1 in N:1 Cell overlaid use case

This interpretation allows to wake up ES cells depending on different loads in Cells C1 and C2 (and Cn). If a coverage cells is deactivated, then the threshold for the other coverage cells can stay unchanged.
3.4.2.2.2
Assessment of Interpretation 2 in N:1 Cell overlaid use case

This interpretation takes the sum of the load in the coverage cells into account. This threshold needs to be adapted, if a coverage cell is deactivated.

3.4.3

Other considerations:

Interpretation 2 means that ESPolicies contains all information necessary to decide whether a cell can go into or leave energySaving state at one ESPolicies instance. Interpretation 1, however, distributes this information in several instances.
In Interpretation 1 a single exceeded threshold wakes up an energy saving cell. No gathering of load information from other cells is needed. In Interpretation 2 the load information of potentially several cell needs to be collected to decide about energy saving deactivation.
In Interpretation 1 for energy saving activation of a cell the ES function needs to wait until all candidate cells have indicated threshold crossing (load below threshold. In Interpretation 2 for energy saving activation of a cell the ES function needs to gather regularly threshold information from the candidate cells to find out if the average load crossed the threshold downwards.

3.5
Conclusion:

Both interpretations have their pros and cons. We regard interpretation 1 as the preferred one, mainly because of the smaller complexity.
4
Detailed proposal

Bases on the above we propose to change the definition text to as presented in CRs S5-121710 (Rel-10) and S5-121711 (Rel-11).
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