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1. Introduction

This contribution proposes some input for TR 32.xxx "Energy Savings Management".
2. Proposed text
	First change


4
Rationale for the Study on Energy Savings Management
This clause provides motivations for the study of energy savings management. 

Protecting the environment and combating climate change are challenges for the human being. In the telecom environment, as energy prices increase, network operators are more and more taking care of their environmental responsibilities … and, of course, their energy bills.
Energy optimization in mobile networks can be envisioned as follows:

1. Firstly, it is desirable to optimize the number of sites, while maintaining coverage, capacity and quality of service. The permitted impact on coverage, capacity and quality of service is determined by operator’s policy.
2. Secondly, effort should be put on finding out means to optimize energy efficiency of these sites and minimize energy consumption by their equipments. The permitted impact on coverage, capacity and quality of service is determined by operator’s policy.
3. Finally, research on renewable energy sources, such as e.g. wind, solar energy, for mobile networks shall have high priority.
In the context of LTE technology combined with SON functionalities, the objective of the current Technical Report is to identify mechanisms to optimize E-UTRAN equipment energy consumption (cf. Item #2 above). OA&M can play a central role in the optimization process, either directly (by locating the optimization function(s) within the management system) or indirectly (by providing relevant performance information to optimization functions elsewhere).
Radio Access Network equipment are generally dimensioned to cope with peak hours. In a three-sector cell, with four TRXs per sector, this means that 12 TRXs are always active, whereas this is not always needed. By introducing advanced power management mechanisms, one (over four, in our example) TRX per sector could be put in stand-by mode during e.g. night hours. By only this kind of action, the potential energy savings across a network of thousands of eNodeBs could be high without any impact on service quality.
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As for most SON functions, three architectures are candidate to offer energy savings functionalities:

· Distributed architecture, where Network Elements collect relevant information and trigger the appropriate self-optimising algorithms when needed, with no OA&M involvement;

· Centralized architecture, where OA&M collect relevant information from Network Elements, trigger the appropriate self-optimisation algorithm and decide on further actions on the Network Elements;
· Hybrid architecture, which is a mixture of the two aforementioned architectures.

This document focuses on identifying mechanisms for Energy Savings management based on either centralized or hybrid approaches.
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5
Considerations on Energy Savings Management
This clause has multiple intentions concerning considerations on energy savings management.
Energy Savings Management addresses both Macro and Home eNodeBs.

This section collects requirements for Energy Savings Management.

5.1 Requirements

5.1.1
Performance Management

In order to achieve Energy Savings Management,

1. OA&M shall be able to gather traffic load measurements or service usage data at various levels of granularity, including per Macro / Home eNodeB, per cell;
2. The required level(s) of granularity shall be configurable by the operator;
3. Network Elements should be able to provide OA&M with traffic load measurements, either via a push mode (eNodeBs send periodically their measurement data to OA&M) or pull mode (OA&M requests periodically measurement data to eNodeBs);

4. In case of eNodeBs sending spontaneously their measurement data to OA&M, OA&M shall be able to set the periodicity of file transfer;

5. Alternatively, or in addition to traffic load measurements, service usage data can be collected from Call Detail Records
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6. The KPIs and measurements should be able to reflect unavailability or other restrictions due to ESM. Alarm information should be correlated with traffic load measurements / service usage data since the detection of an eNodeB carrying no traffic could be due to the fact that the eNodeB is out-of-order (due to e.g. fault on the eNodeB) or out-of-service (due to e.g. maintenance action on the eNodeB). In case an eNodeB is in an abnormal status, no Energy Savings Management action should be undertaken for that eNodeB.
SON
In case that an eNodeB is in Energy Saving Mode, no self-healing action should be initiated. The impact that the Energy Savings Management actions may have on ANR, Self Configuration and Self-optimisation is FFS.
5.1.2
Configuration Management

Based on traffic load measurements / service usage data, OA&M can decide to take appropriate actions on the Network Elements for the sake of energy savings. Examples of such actions include:

# Switch cell OFF
# Switch carrier, IFs OFF 

# Reduce TRX power
# Switch Home eNodeB OFF
# Other: FFS.

For each of the aforementioned possible actions, the potential impact on coverage, capacity and service quality should be assessed carefully. For example, switching off a cell should be done only when neighbour cells can ensure coverage and pre-defined level of capacity.

Furthermore, before initiating Energy Savings Management actions, OA&M should compare current traffic load with measurement data collected during previous days at same time. For example, a football stadium might have few or no traffic every day, except during football matches with audience. This implies that the Energy Savings Management function should be able to reduce power consumption for e.g. all week days, except those when a football match with audience is played. Therefore the ability should be given to control Energy Saving Management actions either calendar-based or trigger based.
Energy Savings Management actions should also include:

# Switch cell ON

# Switch carrier, IFs ON 

# Increase TRX power

# Switch Home eNodeB ON

# Other: FFS.
5.1.3
Fault  Management

The consequences of the Energy Saving Management actions should be judged at the EM level so that alarms generated due to the Energy Saving Management actions are suppressed and not forwarded to the NM level.Information notifications about the Energy Saving Management activities should be communicated to both EM and NM.

5.1.4
Regulatory Requirements

Energy Saving Management actions should not harm any regulatory and legal requirements.
	End of changes
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