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1 Introduction

In [1], the source company provides a view of the status and results for the investigation of the coverage scenario of the current energy savings study item. However, many parts of this view do not agree with our understanding of this scenario of the study item. 
2 Description

2.1 Energy Savings study/work history

In [1], the following is stated:
Studies on energy saving scenarios for LTE coverage layer started in the study Network Energy Saving for E-UTRAN which was approved at RAN#47 in March 2010. The aim was to study potential solutions which could be possibly be implemented in a later work item. However, since no gains have been identified and furthermore, the solutions were not able to follow agreed requirements, the work item on Network Energy Saving for E-UTRAN covered the inter-RAT only. 

However, according to the study item description for the current study item [2], the scenarios for this study were not addressed in the previous energy savings work item [6] because the inter-RAT scenario was the highest priority [3][7] and somehow it took all the available time for the work item.  No contributions on any other energy savings scenario was treated during the relevant time span. Therefore, there is no basis for the statement that these solutions were not included in the energy savings work item because no gains were identified and they were follow the requirements. For that matter, why would RAN plenary approve the current study item if these solutions had already been shown to have no merit?
Observation 1: The scenarios included in the current energy savings study item [2] were not included in the previous energy savings work item [6] because the inter-RAT scenario had the highest priority and no time was left over for these other scenarios.
In [1], the following is stated:
Note, that in parallel, research projects focusing at improving the network efficiency has been run. In particular the EARTH project [2] have shown how the energy efficiency can be improved using methods that achieve 50% energy savings without impacting QoS and up to 70% energy savings with minor QoS impact  that either do not require inter-node signalling at all or where inter-node signalling do not represent a limiting factor for basic service provision.  
The EARTH project was split into two study groups, one for “green” network technologies [8] and one for “green” radio technologies [9]. The network technology study group had similar areas of responsibility as RAN3 and studied the RAN3 ES coverage scenario and concluded that it provided significant energy savings gains.
The following is from section 7.3 of the final report of the EARTH green network technologies study group [8] and describes a scenario like the RAN3 ES coverage scenario”
The main motivation to carry out this work is the existance of such long periods where the load decreases and the deployed network infrastructure is underutilized. Thus, the objective consists in creating an intelligent network management mechanism to switch on and off Base Stations (BS) depending on the traffic load, reshaping at the same time the cell topology, always maintaining Quality of Service (QoS) and Quality of Experience (QoE), so the user will not notice any change (for details see Section 3.2.2 in [EARTH-D3.1]). The success of this strategy would imply a minor quantity of network nodes in use, and also would translate into a proper setting of the power emitted by each BS, adjusted to the actual requirements on the network at any time. Some examples of these cell switching layouts can be found in FIGURE 39.
The following is from the same section of [8] and discusses the theoretical gains that can be achieved from this scenario.
In order to calculate the potentials of the cell on/off technique, we considered a network-level approach, where the traffic level of the whole network was considered as input for the algorithm deciding whether the configuration can be changed or not in the network. Depending on the status in each moment, it was possible to switch to some on/off schemes, but always in a fixed and homogeneously distributed way. That approach gives the potential about what amount of energy could be saved on network level in average (for details see Section 3.2.2 in [EARTH-D3.1]). These results are also summarized as “static” in FIGURE 40 showing 30% to 70% percent energy saving potential in case idealistic daily traffic variation (see “Theoretical” results in the figure). Considering measurement statistics from 3G networks, the saving potential is about 25% (see “Real Data” results in the figure).

The following is from section 2.1 of the “validation platform framework” report of the EARTH project [10] and is included to show that this scenario was considered significant enough to warrant validation.
A careful observation shows that in current mobile networks exist certain periods when the load decreases and thus the deployed infrastructure is underutilized, which results in a considerable waste of energy.

Given a series of probable valid alternatives, the main goal would then be creating an intelligent network management mechanism to switch on and off base stations depending on the traffic load, reshaping the cell topology and maintaining QoS and QoE during the process. This way, a minor quantity of network nodes is in use, being also possible to define a proper setting of the power emitted by each BS adjusted to the requirements on the network.

Through various theoretical studies, it has been shown that the percentage of energy saved by applying these schemes is worthy of consideration, being necessary to validate such results in a real environment.
The purpose of the foregoing discussion is not to endorse the EARTH project or to propose that RAN3 should accept or refer to the results of the project. The purpose is to show that the EARTH project investigated both network and radio technologies, including an analysis of the RAN3 ES coverage scenario. The outcomes from the two studies were not considered to be mutually exclusive, but, rather, they were intended to be combined in ways that provided the most energy saving gains for a given deployment scenario. The technologies that have been proposed by the source company of [1] and that have been included in an Annex of the current study item’s technical report [11] have been attributed to the EARTH project. However, these technologies were outcomes of the EARTH radio technologies study and are not within the scope of RAN3’s area of responsibility. The solutions for energy efficient network deployments from the EARTH project employ technologies from both study groups. 
Observation 2: The outcomes of the EARTH project radio technologies study are not within the scope of RAN3’s area of responsibility and were intended by the EARTH project to be one component of solutions for energy efficient network deployments and the outcomes of the EARTH project network technologies study are another component of these solutions. These radio technologies cannot be considered to satisfy the objectives of the current study item.
2.2 Requirements

In [1], the contents of Annex A of the current study item’s technical report [11] is discussed. The title of Annex A is “Requirements for Rel-12 energy saving solutions”. However, since this appears in an Annex, it is not considered to be binding on the solutions of the study item. In fact, the Annex is designated to be “informative”, which attests to the non-binding nature of the contents.
The following discusses some of the items included in this annex.
1. User accessibility: User accessibility should be guaranteed when a cell transfers to energy saving mode 
Guaranteeing user accessibility is the concern of the operator when coverage areas are determined. The following statement from the TR [11] refers to the responsibility on the operator for coverage.
It is operator's concern to select appropriate areas where these methods can be applicable. Possible candidate areas are characterised by a network deployment that enables the extension of cells (i.e. not coverage limited) and areas where the traffic variation in time puts different requirements on the capacity (e.g. office areas, sports arenas).
2. UE power consumption: The energy saving solutions should not impact negatively the UE power consumption. 
This is a self-defeating statement and is not sensible in this context. As an illustration, consider that the usual cell configuration is the “energy saving” configuration in the coverage scenario where one cell provides coverage for a larger area than the other cells around it. Consider that on rare occasions, when traffic load increases in the area of the larger cell, the larger cell reduces its coverage and other cells are switched on to cover areas previously covered by this cell. When the load goes back to usual levels, the cell expands its coverage and the cells are switched off. Is it unfair to UEs when the cell configuration goes back to the usual configuration? Are operators expected to have a base station within a certain distance of all UEs in order to optimize UE battery consumption?  
3. UE QoS experience: The UE QoS experience should also be taken into consideration when developing energy saving solutions.  
This also is dependent on operator network planning and is not within the scope of standardization.
2.3 Energy saving gains
In [1], the following is stated:
The energy saving gains by the proposed solutions for the coverage layer have not been shown to provide any additional benefit compared to what can already be achieved. Even when neglecting uplink performance and uplink coverage the energy saving gain over a 24 hour period is expected to be less compared to solutions that do not foresee inter-node signalling or interaction with OAM (for instance micro sleep, see [5]). 
In [5], the RAN3 ES coverage scenario is compare with radio technologies that were outcomes of the EARTH project that are included in an annex of the current study item TR [11]. The outcome of the comparison is that the radio technologies provide better energy savings so the network solutions for ES coverage scenario are needed. We do not consider that this is a meaningful or useful comparison and do not agree with the conclusion for the following reasons.
4. These technologies are included in an annex of the TR and are not considered to be solutions for the study item. This note is included in the annex that includes these technologies:
"It is noticeable that the above theoretically possible list options for power saving rely on techniques which depend on vendor specific hardware implementation and deployment. Therefore, their availability and thus effectiveness in the real network is hard to assess here."
We were under the impression that this statement means that these technologies cannot be relied upon to satisfy the objectives of the study item or even to be used for comparisons of solutions since they are orthogonal to the solutions for this work item.
5. These technologies are not within the scope of RAN3 responsibility and, like the EARTH project, radio technologies and network technologies for energy savings are not mutually exclusive but work in combination.
Proposal: The proposal for the conclusion of the coverage scenario part of the study item in [1] is not justified. A solution for the ES coverage scenario should be treated in the work item following the closing of this study item.
3 Conclusion
Observation 1: The scenarios included in the current energy savings study item [2] were not included in the previous energy savings work item [6] because the inter-RAT scenario had the highest priority and no time was left over for these other scenarios.
Observation 2: The outcomes of the EARTH project radio technologies study are not within the scope of RAN3’s area of responsibility and were intended by the EARTH project to be one component of solutions for energy efficient network deployments and the outcomes of the EARTH project network technologies study are another component of these solutions. These radio technologies cannot be considered to satisfy the objectives of the current study item.

Proposal: The proposal for the conclusion of the coverage scenario part of the study item in [1] is not justified. A solution for the ES coverage scenario should be treated in the work item following the closing of this study item.
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