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1
Decision/action requested

It’s asked for the group to discuss and approve the proposal of overlaid eNB in energy saving .
2
References

[1] TR 32.834, V11.0.0, OAM aspects of Inter-Radio-Access-Technology (RAT) energy saving, Release 11 
[2] TS 32.551, V11.0.0, Energy Saving Management (ESM), Concepts and requirements.
[3] TS 32.762, V11.1.0, E-UTRAN Network Resource model (NRM), IRP, Information Service (IS)
[4] S5-120646, Discussion of Modelling Options for Inter-RAT ESM, NSN
[5] S5-220190, Proposed solution for IRAT ES GERAN, Ericsson
[6] S5-120191, Proposed solution for IRAT ES UTRAN, Ericsson
3
Rationale

       The Inter-RAT ESM use cases in [1] and [2] all assume that a cell to be entered the energy saving mode is only overlaid by a legacy cell. However, this assumption may not always be valid, as a LTE cell can be partially overlaid by multiple UMTS/GSM cells. Figure 1 shows a use case of an E-UTRAN cell X overlaid by multiple UMTS/GSM cell A and B. 
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Figure 1: An E-UTRAN Cell overlaid by multiple UMTS/GSM Cells
This use case has major impacts to the way energy saving is currently been done. For example, Cell X has no way to find out the numbers of UE covered by cell A, cell B, or cell A/B, and to offload the traffic to cell A or cell B accordingly when going to the energy saving mode. Therefore, the scenario of a cell being overlaid by multiple legacy cells needs to be considered.
This paper first discusses the isESCoveredBy relation in EUtranRelation, UtranRelation, and GsmRelation IOC that is not able to represent the relationship of an E-UTRAN cell overlaid by multiple UMTS/GSM cells. It then proposes a new relationship of isESOverlaidBy to support the new overlaid use case. 
3.1


EUtranRelation 

An attribute isESCoveredBy is defined in EUtranRelation IOC [3] to indicate whether a given E-UTRAN cell is covered, partially covered, or not covered by its neighbour cell. Figure 2 showns an example of E-UTRAN cell relations.
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Figure 2: Example of E-UTRAN Cell Relations
The E-UTRAN relations, as shown in Figure 2, for supporting energy saving are represented by the isESCoveredBy attribute that is shown in Table 1.
	
	ES E-UTRAN Cell Relations
	Value

	Figure 2-A
	Cell A isESCoveredBy Cell X
	No

	
	Cell A isESCoveredBy Cell Y
	No

	
	Cell X isESCoveredBy Cell A
	No

	
	Cell X isESCoveredBy Cell Y
	Patrial

	
	Cell Y isESCoveredBy Cell X
	Patrial

	
	Cell Y isESCoveredBy Cell A
	No

	Figure 2-B
	Cell B isESCoveredBy Cell Z
	Patrial

	
	Cell Z isESCoveredBy Cell B
	Yes


Table 1: E-UTRAN Cell Relations

3.2


UtranRelation and GsmRelation
At the Dresden meeting and San Jose Del Cabo meeting, multiple contributions [4] [5] [6] were presented to propose enhancements to UtranRelation and GsmRelation IOC to support Inter-RAT ESM use cases described in [1]. Figure 3 showns an example of UTRAN/GSM relation for supporting these use cases. 
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Figure 3: Example of UTRAN/GSM Cell Relations
The UTRAN/GSM relations, as shown in Figure 3, for supporting energy saving are represented by the isESCoveredBy attribute that is shown in Table 2.
	ES Relations (Cell A)
	Value
	ES Relations (Cell B)
	Value

	Cell A isESCoveredBy Cell V
	Patrial
	Cell B isESCoveredBy Cell Z
	Patrial

	Cell A isESCoveredBy Cell Z
	Patrial
	Cell B isESCoveredBy Cell W
	Patrial

	Cell V isESCoveredBy Cell A
	Yes
	Cell B isESCoveredBy Cell X
	Patrial

	Cell V isESCoveredBy Cell Z
	No
	Cell B isESCoveredBy Cell Y
	Patrial

	Cell Z isESCoveredBy Cell V
	No
	Cell Z isESCoveredBy Cell B
	Yes

	Cell Z isESCoveredBy Cell A
	Yes
	Cell W isESCoveredBy Cell X
	Patrial

	
	
	Cell W isESCoveredBy Cell Y
	Patrial

	
	
	Cell W isESCoveredBy Cell B
	Yes

	
	
	Cell X isESCoveredBy Cell W
	Patrial

	
	
	Cell X isESCoveredBy Cell Y
	Patrial

	
	
	Cell X isESCoveredBy Cell B
	Yes

	
	
	Cell Y isESCoveredBy Cell X
	Patrial

	
	
	Cell Y isESCoveredBy Cell W
	Patrial

	
	
	Cell Y isESCoveredBy Cell B
	Yes


Table 2: UTRAN/GSM Cell Relations

3.3


Overlaid UtranRelation and GsmRelation
The “partial’ relationship in EUtranRelation (Section 3.1) and UtranRelation / GsmRelation (section 3.2) is only applicable to E-UTRAN cells. TS 32.762 [3] also indicates that the value “partial” is not allowed in an eNB overlaid scenario. Indeed, EUtranRelation and UtranRelation / GsmRelation are mainly used for candidate cell selection. For example, the following 2 relations from Table 2 indicate that cell Z can be covered by cell A or B when cell Z is in the energy saving mode.
· Cell Z isESCoveredBy Cell A (Yes)
· Cell Z isESCoveredBy Cell B (Yes)
If isESCoveredBy attribute is used to represent the relations in Figure 1, it will have the relations as shown in the Table below. Obviously, the “partial” relations for cell X can’t represent the multi-legacy cells overlaid use case. 
	ES Relations (Cell A)
	Value
	ES Relations (Cell B)
	Value

	Cell X isESCoveredBy Cell Y
	Patrial
	Cell B isESCoveredBy Cell Z
	Patrial

	Cell A isESCoveredBy Cell W
	Patrial
	Cell B isESCoveredBy Cell X
	Patrial

	Cell A isESCoveredBy Cell X
	Patrial
	Cell Z isESCoveredBy Cell B
	Yes

	Cell Y isESCoveredBy Cell A
	Yes
	Cell Z isESCoveredBy Cell X
	Patrial

	Cell Y isESCoveredBy Cell W
	Patrial
	
	

	Cell Y isESCoveredBy Cell X
	Patrial
	
	

	Cell W isESCoveredBy Cell A
	Yes
	
	

	Cell W isESCoveredBy Cell Y
	Patrial
	
	

	Cell W isESCoveredBy Cell X
	Patrial
	
	

	Cell X isESCoveredBy Cell A
	Patrial
	Cell X isESCoveredBy Cell B
	Patrial

	Cell X isESCoveredBy Cell Y
	Patrial
	Cell X isESCoveredBy Cell Z
	Patrial

	Cell X isESCoveredBy Cell W
	Patrial
	
	


Therefore, a new relationship isESOverlaidBy is required to show an E-UTRAN cell is overlaid by multiple legacy cells. The table below shows that isESOverlaidBy attribute is used to represent the relationship of Cell X in Figure 1.   
	ES Relations (Cell A)
	Value
	ES Relations (Cell B)
	Value

	Cell X isESOverlaidBy Cell A
	
	Cell X isESOverlaidBy Cell B
	


4
Detailed proposal
The group is asked to discuss and adopt the new use case and isESOverlaidBy relationship into TS 32.551, TS 32.642, and TS 32.652. 

1

_1395753734.vsd
E-UTRAN Cells


cell A


cell B


cell V


UTRAN/GSM Cells


cell Z


cell Y


cell W


cell X



_1395757250.vsd
UMTS/GSM cell A


UMTS/GSM cell B


E-UTRAN cell X


E-UTRAN cell Y


E-UTRAN cell Z


E-UTRAN cell W



_1395752026.vsd
cell Z


cell B


cell X


cell A


Fig 2-A


Fig 2-B


cell Y



