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1 Introduction

Based on the discussion in previous meetings, the inter-eNB energy saving scenario should be carefully described and captured in the TR, and in this contribution, the text proposal is provided. Furthermore, some further information is added in this TP.
---------------------------------------------------Text Proposal -------------------------------------------------------------

Introduction
At present, sustainable development is a long-term commitment for all people in the world. This means not only development but also innovation. People should do their best to handle the resource shortage and environment depravation. Therefore, how to improve the power efficiency and realize the power saving becomes a significant issue.

In the telecom area, most mobile network operators aim at decreasing the power consumption without too much impact on their network. In this case, the greenhouse emissions are reduced, while the OPEX of operators is saved. 

Thus, the power efficiency in the infrastructure and terminal becomes an essential part of the cost-related requirements in network, and there is a strong need to investigate possible network energy saving solutions.
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3
Definitions, symbols and abbreviations

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

eNB                     enhanced NodeB

EPC
Evolved Packet Core

E-UTRAN
Evolved UTRAN

ES
Energy Savings

ESM 
Energy Savings Management

FFS
For Further Specification

LTE
Long Term Evolution

OAM 
Operations, Administration, Maintenance
OPEX
Operating Expenses

RAN
Radio Access Network

SON
Self-Organizing Networks

TRX
Transceiver
UMTS 
 Universal Mobile Telecommunications System

UTRAN
Universal Terrestrial Radio Access Network

6
Inter-eNB energy saving mechanisms (in addition to what was already specified in Rel-9)
6.1
Scenarios requiring further study

When operators deploy the LTE network without any 2G/3G overlay in later phase, there are two application scenarios of energy saving, and in this section, these two scenarios are described respectively. 

Scenario 1
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Figure 6.1-1. Inter-eNB scenario 1 for energy saving
In this scenario as is shown in Figure 6.1-1, E-UTRAN Cell C, D and other E-UTRAN cells are totally covered by the E-UTRAN Cell A and B. Here, Cell A and B has been deployed to provide basic coverage, while other E-UTRAN cells boost the capacity. When some cells providing additional capacity are no longer needed, they could be switched off for energy optimization. In this case, both the continuity of LTE coverage and service QoS could be guaranteed. 
Scenario 2
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Figure 6.1-2. Inter-eNB scenario 2 for energy saving
In this scenario as shown in Figure 6.1-2, there is single layer coverage of E-UTRAN cells. And when the off-peak time comes, some cells could be switched off for energy optimization, while the basic coverage is provided by the compensation node. In this case, the general continuity of LTE coverage is able to be guaranteed while the QoS of some services may be impacted. 
6.2
Potential solutions for the above scenarios
In general, inter-eNB energy saving mechanisms should be such that basic coverage is preserved in the network. 
Solution 1: Cell switch on/off via O&M commands (already exist)

With this solution, the E-UTRAN cell can be switched off/on by the centralized OAM system based on some RAN information, e.g. load information. This centralized solution could collect all information and determine whether this node could be switched off/on or not. In this procedure, the neighbour nodes should be informed either by the OAM or by the signalling. 

This solution is feasible for both scenario 1 and 2.

Solution 2: Cell switch on/off autonomously at the RAN node via local policies downloaded by O&M
With this solution, the E-UTRAN node can switch the cell on/off according to a certain policy configured by OAM, and which node could be switched off has been determined before. After the cell switching on/off procedure, its neighbour nodes should be informed. 
This solution is feasible for both scenario 1 and 2.

Solution 3: Cell switch on/off based on signalling across RATs
This solution has already been agreed in Rel-9. With this solution, the capacity boosting E-UTRAN cell may be switched off autonomously based on information available in the cell, e.g. load information, to lower energy consumption. Switch-on may be performed upon request by one or more neighbour E-UTRAN nodes if capacity needs in such cells demand to do so, and the eNB owning the dormant cell should normally obey a request. In this procedure, its neighbour nodes should be informed after on/off decision is made.

This solution is only feasible for scenario 1, and for scenario 2, some further enhancement may be needed.
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