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Decision/action requested

Decide on modelling variants of 32.834
If 3GPP SA5 chooses the variant  this proposal, Ericsson shall create change requests for 32.642 and 32.646Agree to related CR.
2
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3
Rationale

[4] compared the two variants present in [1] for the criteria ease of management and flexibility of modelling. It saw advantage for the variant with inter-RAT ES cell groups – also presented in [4] – compared to the other variant – described in [1] and [2], but no consensus was reached at SA5#82.

This document addresses a modelling issue, which has not yet been raised in earlier discussion.

The isESCoveredBy attribute – currently defined in [5] - has the possible values: No, partial, yes.
This information is not sufficient for a decision in Inter-RAT ES, whether a cell in energySaving state is sufficiently covered by cells of another RAT. For such a decision it is needed to know which several – not only pair-wise – cells are related to each other when it comes to energy saving. An information about several partial coverages does not tell, if the sum of these partial is a full coverage or still a partial one. 
The information in isESCoveredBy attribute does not reflect that the coverage of some cells may need to be adapated when another cell goes to energySaving. 

These essential pieces of information are – if at all - very complicated to model by relation IOCs as in variant of §7.1.1 in [3]. The InterRatEnergySavingGroup IOC from variant out of §7.1.2 in [3] can easily represent this the following way.
Attributes of InterRatEnergySavingGroup
	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	cellLayerList
	M
	M
	M


Table 5.5.1.1: Attributes definitions and legal values

	Attribute Name
	Definition
	Legal Values

	..
	
	

	cellLayerList
	This attribute provides the information which cells of one RAT are foreseen to take over the services and retain the coverage of another RAT’s cell(s) in case the latter are in energySaving state.
A cellLayer can provide coverage for all cells in a cellList of a cellLayer with lower LayerLevel.
ReconfigForLowerLayerCoverage indicates if this requires a reconfiguration or not. Remark: Providing coverage within the same layer always requires reconfiguration.
The coverage within in a cellLayer is described by the information element CoverageWithinLayer.


	cellLayerList: SET OF CellLayer
CellLayer STRUCTURE 
{CellList, 
CoverageWithinLayer, 
ReconfigForLowerLayerCoverage,

LayerLevel}
CellList SET OF  DistinguishedName
CoverageWithinLayer ENUM (oneForEachOther, 
anyOneCellCoveredByTheRest, 
none)
ReconfigForLowerLayerCoverage ENUM 
(reconfRequired, 
reconfNotRequired,

void – if LayerLevel=1)
LayerLevel INTEGER

	
	
	


For the use cases presented in [3] the attribute cellLayerList would look like this:
Use case 1: Overlapping of non-collocated cells of different RATs with significantly different coverage areas
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 see Figure 4.3.1-2 in TR 32.834
	Id
	CellList
	CoverageWithinLayer
	ReconfigForLowerLayerCoverage
	LayerLevel

	1
	X
	none
	reconfNotRequired
	2

	
	A,B
	none
	void
	1

	2
	Y
	none
	reconfNotRequired
	2

	
	B
	none
	void
	1

	
	C,D,E
	oneForEachOther
	void
	1


InterRatEnergySavingGroup instances to model use case 1 of TR 32.834
---------------------------------------------

Use case 2 Overlapping of collocated cells of different RATs with similar coverage area:
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See Figure 4.3.2-1 in TR 32.834

	Id
	CellList
	CoverageWithinLayer
	ReconfigForLowerLayerCoverage
	LayerLevel

	3
	X
	none
	reconfNotRequired
	2

	
	A
	none
	void
	1

	4
	Y
	none
	reconfNotRequired
	2

	
	B
	none
	void
	1


InterRatEnergySavingGroup instances to model use case 2 of TR 32.834
---------------------------------------------
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InterRatEnergySavingGroup instances to model use case 2, alternative 2: 
	Id
	CellList
	CoverageWithinLayer
	ReconfigForLowerLayerCoverage
	LayerLevel

	5
	X,Y
	none
	reconfRequired
	2

	
	A,B
	none
	void
	1


InterRatEnergySavingGroup instances to model use case 2, alternative 1 of TR 32.834
	Id
	CellList
	CoverageWithinLayer
	ReconfigForLowerLayerCoverage
	LayerLevel

	6
	Y
	none
	reconfNotRequired
	2

	
	B
	none
	void
	1

	7
	X
	none
	reconfNotRequired
	2

	
	A
	none
	void
	1


InterRatEnergySavingGroup instances to model use case 2, alternative 2 of TR 32.834
---------------------------------------------

Use case 3 Combination of collocated RAT1-RAT2 cells with non-collocated RAT2 cells
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See Figure 4.3.3-1 in TR 32.834

	Id
	CellList
	CoverageWithinLayer
	ReconfigForLowerLayerCoverage
	LayerLevel

	8
	X
	none
	reconfNotRequired
	2

	
	A
	none
	void
	1

	9
	Y
	none
	reconfNotRequired
	3

	
	B
	none
	reconfNotRequired
	2

	
	C
	none
	void
	1


InterRatEnergySavingGroup instances to model use case 2, alternative 2 of TR 32.834
---------------------------------------------

Here are two other realistic scenarios:
Additional Scenario 1: 

Groups of three RAT2 cells, two of each group are able to provide coverage for the third one.
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	Id
	CellList
	CoverageWithinLayer
	ReconfigForLowerLayerCoverage
	LayerLevel

	10
	Y
	none
	reconfNotRequired
	2

	
	A,C,D
	anyOneCellCoveredByTheRest
	void
	1

	
	A,B,D
	anyOneCellCoveredByTheRest
	void
	1

	
	B,D,E
	anyOneCellCoveredByTheRest
	void
	1

	
	D,E,G
	anyOneCellCoveredByTheRest
	void
	1

	
	D,F,G
	anyOneCellCoveredByTheRest
	void
	1

	
	C,D,F
	anyOneCellCoveredByTheRest
	void
	1


InterRatEnergySavingGroup instances to model additional scenario 1
---------------------------------------------

Additional Scenario 2: 

Scenario 2: One central RAT2 cell is used to  provide coverage for all others.
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 Additional scenario 2
	Id
	CellList
	CoverageWithinLayer
	ReconfigForLowerLayerCoverage
	LayerLevel

	10
	Y
	none
	reconfNotRequired
	3

	
	D
	none
	reconfRequired
	2

	
	A,B,C
E,F,G
	none
	void
	1


InterRatEnergySavingGroup instances to model additional scenario 2
Conclusion: 
The modelling of §7.1.2 variant presented here is able to provide in a simple way the coverage information needed in an Inter-RAT ESM decision.
4
Detailed proposal
See related CRs to 32.522 and 32.526.
The CRs to 32.522 contain both the modelling and the examples how to use it, as shown in clause 3 of this document.
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