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Decision/action requested

Decide on modelling variants proposed in 32.834
[4] presented an analysis of the modelling variants for Inter-RAT Energy Saving. During theSA5#82 discussion  some issues were raised. This document contains the text from [4] updated to reflect the issues raised during SA5#82
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3
Rationale

[4] presented an analysis of the modelling variants for Inter-RAT Energy Saving. During the discussion of [4] some issues were raised. This document contains the text from [4] updated to reflect the issues raised during SA5#82.
[3] offers two variants how to model the information that one cell provides full, partial or no coverage for another one.
[1] and [2] presented the modelling for the first variant. This document compares both variants and presents the missing one.

[1] proposes an 32.64x an additional attribute isESCoveredBy in object class GsmRelation. 

[2] proposes in 32.65x an additional attribute isESCoveredBy in object class UtranRelation. 

The modelling for the second variant is summarised as: 

Introduction into 32.52x of a new IOC InterRatEnergySavingGroup, with an attribute cellListFor​InterRatES. If one or more cells out of this list is/are in the energySaving state, then the remaining cells in the list are foreseen to take over the services and retain the coverage.
We consider two aspects for the comparison:

1. Ease of management

The following criteria are used to compare the two variants:

· Number of set operations to provide the information (lower number is better)
· Number of read operations to find out the information, e.g. in case of a cell outage (lower number is better))
The comparison uses examples based on the three use cases defined in 32.834:
Use case 1: Overlapping of non-collocated cells of different RATs with significantly different coverage areas
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	Use case 1
	Variant 1
	Variant 2

	Information provision
	Set isESCoveredBy of relation A-X

Set isESCoveredBy or relation B-X

Set isESCoveredBy of relation B-Y

Set isESCoveredBy of relation C-D

Set isESCoveredBy of relation C-E

Set isESCoveredBy of relation D-C

Set isESCoveredBy of relation D-E

Set isESCoveredBy of relation E-D

Set isESCoveredBy of relation E-C

Set isESCoveredBy of relation C-Y

Set isESCoveredBy of relation D-Y

Set isESCoveredBy of relation E-Y

Total: 12 writes
	Create iRAT-ESgroup: cellList=A,X

Create iRAT-ESgroup: cellList=B,X 

Create iRAT-ESgroup: cellList=B,Y 

Set isESCoveredBy of relation C-D

Set isESCoveredBy of relation C-E

Set isESCoveredBy of relation D-C

Set isESCoveredBy of relation D-E

Set isESCoveredBy of relation E-D

Set isESCoveredBy of relation E-C

Create iRAT-ESgroup: cellList=C,Y 

Create iRAT-ESgroup: cellList=D,Y 

Create iRAT-ESgroup: cellList=E,Y
Total: 12 writes

	Information retrieval
	Read all (0) EUtranRelation instances contained in cell A and check if isEScoveredBy=yes or partial

Read all (0) EUtranRelation instances contained in cell B and check if isEScoveredBy=yes or partial

Read all (2) EUtranRelation instances contained in cell C and check if isEScoveredBy=yes or partial

Read all (2) EUtranRelation instances contained in cell D and check if isEScoveredBy=yes or partial

Read all (2) EUtranRelation instances contained in cell E and check if isEScoveredBy=yes or partialRead all (1) UtranRelation instances contained in cell A and check if isEScoveredBy=yes or partial

Read all (2) UtranRelation instances contained in cell B and check if isEScoveredBy=yes or partial

Read all (1) UtranRelation instances contained in cell C and check if isEScoveredBy=yes or partial

Read all (1) UtranRelation instances contained in cell D and check if isEScoveredBy=yes or partial

Read all (1) UtranRelation instances contained in cell E and check if isEScoveredBy=yes or partial
Total: 12 reads
	Read all (0) EUtranRelation instances contained in cell A and check if isEScoveredBy=yes or partial

Read all (0) EUtranRelation instances contained in cell B and check if isEScoveredBy=yes or partial

Read all (2) EUtranRelation instances contained in cell C and check if isEScoveredBy=yes or partial

Read all (2) EUtranRelation instances contained in cell D and check if isEScoveredBy=yes or partial

Read all (2) EUtranRelation instances contained in cell E and check if isEScoveredBy=yes or partial

Read all (6) iRAT-ESgroup instances and check if the outage cell is not the first in the list
Total: 12 reads


Use case 2 Overlapping of collocated cells of different RATs with similar coverage area:
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	Use case 2
	Variant 1
	Variant 2

	Information provision
	Set isESCoveredBy of relation A-X

Set isESCoveredBy or relation B-Y
Total: 2 writes
	Create iRAT-ESgroup: cellList=A,X

Create iRAT-ESgroup: cellList=C,Y
Total: 2 writes

	Information retrieval
	Read all (1) UtranRelation instances contained in cell A and check if isEScoveredBy=yes or partial

Read all (1) UtranRelation instances contained in cell B and check if isEScoveredBy=yes or partial

Total: 2 reads
	Read all (2) iRAT-ESgroup instances and check if the outage cell is not the first in the list
Total: 2 reads


Use case 3 Combination of collocated RAT1-RAT2 cells with non-collocated RAT2 cells
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	Use case 3
	Variant 1
	Variant 2

	Information provision
	Set isESCoveredBy of relation A-X

Set isESCoveredBy of relation B-Y

Set isESCoveredBy of relation C-Y

Set isESCoveredBy of relation B-C

Set isESCoveredBy of relation C-B

Total: 5 writes
	Create iRAT-ESgroup: cellList=A,X 

Create iRAT-ESgroup: cellList=B,Y 

Create iRAT-ESgroup: cellList=C,Y 

Set isESCoveredBy of relation B-C

Set isESCoveredBy of relation C-B
Total: 5 writes

	Information retrieval
	Read all (0) EUtranRelation instances contained in cell A and check if isEScoveredBy=yes or partial

Read all (1) EUtranRelation instances contained in cell B and check if isEScoveredBy=yes or partial

Read all (1) EUtranRelation instances contained in cell C and check if isEScoveredBy=yes or partial

Read all (1) UtranRelation instances contained in cell A and check if isEScoveredBy=yes or partial

Read all (1) UtranRelation instances contained in cell B and check if isEScoveredBy=yes or partial

Read all (1) UtranRelation instances contained in cell C and check if isEScoveredBy=yes or partial

Total: 5 reads
	Read all (0) EUtranRelation instances contained in cell A and check if isEScoveredBy=yes or partial

Read all (1) EUtranRelation instances contained in cell B and check if isEScoveredBy=yes or partial

Read all (1) EUtranRelation instances contained in cell C and check if isEScoveredBy=yes or partial

Read all (3) iRAT-ESgroup instances and check if the outage cell is not the first in the list

Total: 5 reads


Conclusion: The number of read and write operations is the same for both variants. This is not surprising because the same amount of information must be transferred. The interface for variant 2 is more complex because it must deal with two different data structures, one for Intra-RAT ESM and another for Inter-RAT ESM.
Note: The number of read and write operations is not actually critical in the case of cell outage. If the Energy Saving Management logic resides below Itf-N, then no data needs to be transferred over Itf-N to respond to a cell outage. If the Energy Saving Management logic resides above Itf-N, then the IRPManager does not need to read information that it had previously written over Itf-N to respond to a cell outage. Also, the internal data structures in the IRPManager or IRPAgent are not limited by the data representation over Itf-N.
2. Flexibility of Modelling
Here are two typical scenarios where cells may have an energy saving relationship, but no handover relation.

1) Cells with different frequency but basically the same coverage do not have to be neighbours for each other, otherwise it will be difficult to manage the threshold to avoid Ping-Pong HOs. This is especially true when the involved RATs are UMTS and GSM
2)  In carrier aggregation situation, some cells used mainly as SCells may have no handover relation to some other cells, which they nevertheless would compensate coverage-wise in case of energy saving.

If two cells share the same coverage area, but a handover relation is not desirable, the operator must block  the function Automatic Neighbour Relation from creating a neighbour relation. This is accomplished by creating a UtranRelation/EUtranRelation with isHOAllowed=no and isRemoveAllowed=no.

Variant 1 depends on the existence of a neighbour relation between cells which have an energy saving relationship, variant 2 does not have this dependency.

Conclusion: For cells which should not have a handover relation, a neighbour relation is useful to indicate that a handover is not allowed. Therefore variant 1 can assume that a neighbour relation will exist between cells which have an energy saving relationship.







































_1393621418.doc
[image: image1.bmp]

RAT 1 cell







RAT 2 cell







X







Y







B







A












_1393621564.doc
[image: image1.bmp]

RAT 1 cell







RAT 2 cell







X







Y







A







B







C












_1393617776.doc
[image: image1.bmp][image: image2.bmp]

Base Station















RAT 1 cell







RAT 2 cell







A







B







C







D







E







X







Y












