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1. Introduction
In RAN #48 meeting, the Rel-10 SI “network energy saving for E-UTRAN” [1] was updated, which considered the following three use cases:
· Intra-eNB energy saving

· Inter-eNB energy saving

· Inter-RAT energy saving

This contribution discusses the application scenarios and requirements to activate the energy saving cells by the serving eNB.
2. Discussion
In LTE Rel-9, it is supported that an eNB can decide to switch off a cell for energy saving activation, and cell switch-on for energy saving deactivation should be requested by one neighbouring eNB that is defined as Cell Activation procedure. 
However, in some scenarios, with the neighbouring eNB triggering the dormant cell to be re-activated, it increases signalling, time delay and system complexity. And in some cases, the potential overload of a dormant cell can be estimated by the serving eNB only. Considering efficient reactivation is crucial factor to the energy saving functionality, it is suggested discussing the scenarios and requirements of cell switch-on by serving eNB as follows. 
· Scenario 1: Load periodicity
The main aim in energy saving is to optimize energy consumption at the network side, while ensuring the quality of service of the users. This can be achieved by making use of the fact that the load distribution is different and periodic. During off-peak time the load is typically low, and during the peak time the load is high. For example, there are few or no traffic load during certain hours of the night and high traffic load at daytime in the urban areas. Another example is that a football stadium or a business centre might have few or no traffic every day, except during football matches or commercial activities. Thus, there is no need to activate the energy saving cells by the neighbouring eNBs because the load information is periodic and can be known before the energy saving actions. 
As shown in Figure 1, during the peak traffic time, the eNB1 switches on its own cells in energy saving state to fulfill the requirements of high capacity and high data rate at the coverage of eNB2, and then informs neighbouring eNBs of the configuration modification. The eNB1’s energy saving strategy can be pre-configured either by the OAM with calendar timer. Load periodicity to active the energy saving cells is also applied in the scenario of inter-RAT.
In the scenario 1, cell switch-on by serving eNB not only satisfies the requirements of traffic QoS, but also optimizes the network energy consumption and resource utilization. The more important point is that simplifying the energy deactivation procedure and improving the efficiency of energy saving operation. 
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Figure1. Scenario 1 to activate the energy saving cells
· Scenario 2: CCO-triggered
Coverage and capacity are typical factors to energy saving. From providing optimal coverage aspect, users can establish and maintain connections with acceptable or default service quality. Though coverage optimization has higher priority than capacity optimization, the coverage optimization algorithms must take the impact on capacity into account. Thus, a trade-off between the two of them should be well-handled, and CCO (Coverage and Capacity Optimization) can solve this problem.
Since call drop rates give a first indication for areas with insufficient coverage, and traffic counters identify capacity problems, the CCO model located in O&M considered by most of companies, can collect and analyze statistic data of coverage and capacity for energy saving, e.g. calculation of integrating call drop rates with traffic counters during a certain time. According to the CCO indication, eNB1 activates its energy saving cells and then informs neighbouring eNBs of the configuration modification as shown in Figure 2. CCO-triggered to activate the energy saving cells is also applied in the scenario of inter-RAT.
In the scenario 2, cell switch-on triggered by CCO has advantage in balancing the coverage and capacity in the areas and furthermore ensuring good experiences of users. As an independent entity, the CCO model, embed in O&M, has the capability of information collecting and processing, which assists and supports the optimization of the energy saving functionality at the network scope.  
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Figure2. Scenario 2 to activate the energy saving cells
· Scenario 3: Inter-Frequency Cell Coverage 
As shown in Figure 3, two cells (Cell A, Cell B) belonging to the same eNB with separate frequency bands cover the same geographical area [2]. Cell B has a smaller size than Cell A 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 such as hot spots. Cell B in energy saving state cannot be reactivated by neighboring eNBs because these two cells are controlled by the same eNB and other neighboring eNBs cannot realize the changes of the traffic load in this area. Therefore, Cell B should be switched on by the serving eNB when the traffic of the coverage of Cell A resumes to a high level, and then informs neighbouring eNBs of the configuration modification. Another similar case is that a few cells controlled by an eNB deployed for CA. For inband CA, the coverage of the cells in an eNB are same. 
In the scenario 3, cell switch-on by serving eNB not only satisfies the requirements of traffic QoS, but also solves the problem that the neighbouring eNBs is unconscious of the change of traffic load in this situation.

[image: image5.emf]Cell A/F1

Cell B/F2


[image: image6.emf]Cell A/F1

Cell B/F2


Figure3. Scenario 3 to activate the energy saving cells
Proposal 1: RAN3 is kindly requested to agree that there are scenarios and requirements to activate the energy saving cells by the serving eNB and writing the above scenarios into TR.
3. Conclusion
According to the presentation in section two, it is proposed:
Proposal 1: RAN3 is kindly requested to agree that there are scenarios and requirements to activate the energy saving cells by the serving eNB and writing the above scenarios into TR.
4. References

[1]. RP-100674 Updated Study Item Proposal: Network Energy Saving for E-UTRAN 
[2]. TR 32.826 v2.0.0 Study on Energy Savings Management (ESM)
Start text proposal
5
Inter-RAT energy saving mechanisms 

5.1
Deployment scenarios

For inter-RAT energy saving scenarios, 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.
Scenario 1: Load periodicity
In this scenario, during off-peak time the load is typically low, and during the peak time the load is high. For example, there are few or no traffic load during certain hours of the night and high traffic load at daytime in the urban areas. Another example is that a football stadium or a business centre might have few or no traffic every day, except during football matches or commercial activities.
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 deactivation of energy saving may be triggered when the calendar timer is pre-configured by OAM for load periodicity.
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Scenario 2: CCO-triggered
For inter-eNB energy saving scenarios, a trade-off between coverage and capacity is taken into account. Thus CCO (Coverage and Capacity Optimization) can solve this problem. Since call drop rates give a first indication for areas with insufficient coverage, and traffic counters identify capacity problems, the CCO model located in O&M considered by most of companies, can collect and analyze statistic data of coverage and capacity for energy saving, e.g. calculation of integrating call drop rates with traffic counters during a certain time.
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 deactivation of energy saving may be triggered when the coverage and capacity in ES area needs to be balanced by CCO model.
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6
Inter-eNB energy saving mechanisms (in addition to what was already specified in Rel-9)
6.1
Scenarios requiring further study
In this scenario, two E-UTRAN cells (Cell A, Cell B) controlled by the different eNBs cover the same geographical area. Cell B has a smaller size than Cell A 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.
Scenario 1: Load periodicity
In this scenario, during off-peak time the load is typically low, and during the peak time the load is high. For example, there are few or no traffic load during certain hours of the night and high traffic load at daytime in the urban areas. Another example is that a football stadium or a business centre might have few or no traffic every day, except during football matches or commercial activities.
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 deactivation of energy saving may be triggered when the calendar timer is pre-configured by OAM for load periodicity.
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Scenario 2: CCO-triggered
In this scenario, a trade-off between coverage and capacity is taken into account. Thus CCO (Coverage and Capacity Optimization) can solve this problem. Since call drop rates give a first indication for areas with insufficient coverage, and traffic counters identify capacity problems, the CCO model located in O&M considered by most of companies, can collect and analyze statistic data of coverage and capacity for energy saving, e.g. calculation of integrating call drop rates with traffic counters during a certain time.

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 deactivation of energy saving may be triggered when the coverage and capacity in ES area needs to be balanced by CCO model.
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End text proposal
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