[image: image5.emf]3GPP TSG-SA5 (Telecom Management)
S5-093911
Meeting SA5#68, 09-13 Nov 2009, Shanghai, PRC
revision of S5-09xyzw
Source:
Huawei Technologies, Vodafone
Title:
Enhance eNB overlaid use case description
Document for:
Discussion and Approval

Agenda Item:
6.10.1 (UID_430044 Study on Energy Savings Management)
1
Decision/action requested

Agree on the more detailed description of eNB overlaid use case for introduction into TR 32.826
2
References

[1] TR 32.826 v0.4.0. “Study on Energy Saving Management”.
[2] TS 25.104 v9.1.0 “Base Station(BS) radio transmission and reception (FDD)”.

3
Rationale

In section 6.3 of [1], use case eNB overlaid is described by two redundant coverage scenarios:

a) Legacy systems, e.g. 2G/3G provide radio coverage together with E-UTRAN. 
b) An area covered by different frequencies in E-UTRAN, i.e. inter-frequency case.
This document is intended to provide a more detailed description of eNB overlaid use case in the energy saving context, which includes consideration to overlaid eNB /cell deployment and basic trigger conditions of energy saving actions. 
4 Detailed proposal
	Begin of modifications


6.3
High-level use cases

1. ENB Overlaid

In order to assure the service connectivity and make no side effect on the service (there is a possible case that a UE may power on in the area of an eNB in ES), only the eNB overlaid by other eNBs (i.e., the area served by the eNB also covered by other eNBs) can enter into ES.

In this scenario, legacy systems, e.g. 2G/3G provide radio coverage together with E-UTRAN.  Another case similar with this is that an area covered by different frequencies in E-UTRAN, i.e. inter-frequency case.
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Figure x.x.1 ENB Overlaid Scenario
According to the definition of base station classes in [2] section 4.2, base satations can be categorized by Macro Cell (Wide Area Base Station), Micro Cell (Medium Range Base Station) , Pico Cell (Local Area Base Station) and Femto Cell (characterized by Home Base Station ). This category of base station can be applied to enhance the scenarios of inter-frequency eNB overlaid. 
UC1:  Inter-Frequency E-UTRAN eNB/Cell Coverage

In this scenario, two E-UTRAN cells (Cell A, Cell B) with separate frequency bands cover the same geographical area. Cell B has a smaller size (Pico Cell or Micro Cell) than Cell A (Macro Cell) and is covered totally by Cell A. Generally, Cell A is deployed to provide continuous coverage of the area, while Cell B increases the capacity of the special sub-areas, such as hot spots. The energy saving procedure in the coverage of Cell B (ES area) may be triggered in case that light traffic in Cell B is detected. Cell B recovery from energy saving may also be triggered when the traffic of ES area (measured by Cell A) resumes to a high level.


[image: image2]
Figure x.x.2: Inter-Frequency E-UTRAN Cell Coverage 

The inter-frequency E-UTRAN cell coverage use case also has a variation of hybrid deployment of Macro Cell and Femto Cell, which means different cell classes (Macro and Femto) cover the same geography area.

UC1a:  Hybrid E-UTRAN Macro Cell and Femto Cell Coverage

In this scenario, two E-UTRAN cells (Cell A, Cell B) with different cell types cover the same geographical area. Cell B (Femto Cell) is covered totally by Cell A (Macro Cell). Generally, Cell A is deployed by eNB to provide continuous coverage of the area, while Cell B is deployed by Home eNB to increase the capacity of the special sub-areas, such as home or business mall or office. The energy saving procedure in the coverage of Cell B (ES area) may be triggered in case that light traffic or no traffic in Cell B is detected. Cell B recovery from energy saving may also be triggered when the traffic of ES area resumes to a high level. Home eNB which deploys the femto cell can be totally switched off during the ES procedure.


[image: image3]
Figure x.x.3: Hybrid E-UTRAN Macro Cell and Femto Cell Coverage 

UC2:  Inter-RAT Cell Coverage

In this scenario, E-UTRAN Cell B is totally covered by inter-RAT Cell A (such as legacy system UMTS or GSM). Cell A is deployed to provide basic coverage of the voice or medium/low-speed data services in the area, while Cell B enhances the capability of the area to support high-speed data or multi-media services. The energy saving procedure in the coverage of Cell B (ES area) may be triggered in case that no high-speed data or multi-media traffic in Cell B is detected. Cell B recovery from energy saving may be triggered when the high-speed data or multi-media service request in ES area is restarted again. 
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Figure x.x.4: Inter-RAT Cell Coverage
ENB Restricted

In the scenario of eNB restricted, the overlaid eNB can be totally switched off during the spare time of public area, e.g., during the night of mall/office.

2. Carrier Frequency Restricted

In the scenario of carrier frequency restricted, eNB restricts the use of some carriers and keeps a primary carrier. This is a common case where eNB could operate on multiple carrier frequencies.
	End of modifications
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