3GPP TSG-RAN WG3 #79
 R3-130119
St. Julian’s, Malta, 28th January– 1st February 2013
Agenda Item:
16.1
Source: 
CMCC
Title:  
Discussion on Non-Overlapping Inter-eNB Energy Saving Scenario
Document for:
Discussion and Decision
1 Introduction

Non-overlapping (single layer) inter-eNB energy saving scenarios have been described and captured in TR 36.927[1]. TR 36.927 describes non-overlapped inter-eNB energy saving scenarios in two basic cases:

· Case1: one or more cell(s) enter(s) dormant energy saving mode and one compensation cell extends its coverage to provide basic coverage to UEs in dormant cell(s) area.
· Case2: one or more cell(s) enter(s) dormant energy saving mode and two or more compensation cells extend their coverage to provide basic coverage to UEs in dormant cell(s) area.

In general, the continuity of LTE coverage is guaranteed while the QoS of some services may be impacted.
This contribution discusses clarification for specific use case and determines corresponding solution on how the transition phase between normal operation and energy saving mode may be realized. . 
2 Discussion
2.1 Discussion on Non-overlapping Scenarios
The two non-overlapping scenario cases described, so further, are depicted as in the figure 1.

[image: image1.emf]Compensation Cell

Energy Saving Cell

A

G

F

E D

C

B

A

G

F

E D

C

B

A

G

F

E D

C

B

A

G

F

E D

C

B

Case 1

Case 2


Figure 1. Non-Overlapping Inter-eNB Energy Saving Scenario

As shown in the Figure1, f or both cases, single layer coverage of E-UTRAN cells is deployed. At off-peak time, energy saving cells may enter dormant mode, while the basic coverage is provided by one cell (case 1) or by several compensation cells (case 2) [1]. From these scenario cases, specific use cases for non-overlapping energy saving including intra-frequency and inter-frequency could be considered as follow:

1. Use Case 1:Intra-Frequency Inter-eNB Energy Saving

As indicated in figure 1, in normal mode, the area is covered by three cells; when entering in energy saving mode, one cell could guarantee the whole area’s basic coverage, while the two other cells are switched off in dormant energy saving mode.  The compensation coverage extension could be realized through diverse mechanisms, e.g. adjusting transmission power and antenna tilt, or switching from the directional antenna to omni-directional antenna mode.
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Figure 2. Intra-frequency energy saving case

2. Use Case 2: Inter-Frequency Inter-eNB Energy Saving

In this case, the eNBs are deployed with different frequencies for network coverage, as indicated in figure 3, 


[image: image3.emf]Normal mode Energy Saving mode

f1

f2


Figure 3. Inter-frequency energy saving case
When load in the area is low under certain threshold, cells deployed in frequency 1 may be switched off to enter in energy saving mode, while cells deployed in frequency 2 may be adjusted to guarantee continuous coverage in the same area. Similar implementation to the Intra-frequency case may be adopted, e.g. adjusting transmission power and antenna tilt, could be realized.

Proposal 1: RAN3 is proposed to consider the above two specific use cases for non-overlapping scenarios in current energy saving study item.
2.2 Issues to Non-overlapping Scenarios

In both intra and inter frequency scenarios, the service continuity is guaranteed by performing UEs handover from energy saving cells to compensation cells before energy serving cells enter into dormant mode. But as load level and distribution fluctuate and, in order to guarantee continuous coverage, some or all adjacent cells of energy saving cells may be reconfigured to guarantee ubiquitous coverage for dormant mode cell area. Currently, three candidate solutions are considered for non-overlapping scenario as follow:

1. OAM-based approach

2. Signalling-based approach

3. Hybrid OAM and signalling-based approach

Basic descriptions about the three solutions listed above have been already captured in TR 36.927. However, some very significant issues for determining consistent solution have not been deeply discussed yet.
2.2.1 Determination of compensation and energy saving cell

In OAM-based and hybrid solutions, the cells are preconfigured as potential compensation cells or energy saving cells by OAM; furthermore, the values of some parameters that determine the behaviour of switching on/off mechanisms have also been configured by OAM. However, for signalling based solution, it is described as “the cells are aware of whether they are compensation cell or energy saving cell based on OAM or proprietary information which is knowledge by itself, e.g. UE measurements, interference status, load information etc.”  in TR 36.927.
In our understanding, it is may not be always easy for a cell to gather enough characteristic in the network by itself to make adequate decision on which cell must go dormant and which on must be compensation cells. The compensation cell and energy saving cell could be simply configured by OAM. Furthermore, the thresholds for triggering switching on/off could also be configured by OAM.

Proposal 2: The compensation cell and energy saving cell, as well as the thresholds for triggering switching on/off could be configured by OAM.
2.2.2 Triggering of the energy saving solution

Based on  TR 36.927 description, there are two ways for triggering the energy saving mechanism. 

1) Triggered by energy saving node;

2) Triggered by compensation node.

In release 9, it is the energy saving cell that triggers the energy saving action based on the cell load information. We consider reuse similar approach, because the switching on/off decision is mainly based on the load information, and the load information could be well known by the energy saving cell itself. Therefore, the energy saving mechanism should be triggered by the energy saving node as it is in release 9. 
Proposal 3: The energy saving action is triggered by energy saving node.
2.2.3 Energy saving determination

In release 9, the energy saving node triggers and determines the corresponding action based on the cell load information and then its neighbour nodes are informed. However, based on the energy saving scenario description, there may be one or several energy saving cells covered by one or several compensation cells. And the energy saving cells should be coordinated before entering in dormant mode. Therefore, although the corresponding action is triggered by energy saving node, the energy saving cell is still not aware whether the compensation cell could perform the corresponding compensation or not. Thus, compensation cell is the most suitable node to make the final energy saving decision for avoiding coverage hole, high inter-cell interference as well as obtaining significant energy saving gain. Only when the compensation cell makes the decision of achieving energy saving compensation, the positive response will be feedback to the energy saving cell, and the compensation will be performed appropriately.
Proposal 4: The energy saving determination for compensating should be made by compensation cell.

3 Conclusions

In this contribution, one proposal is provided as follows:
Proposal 1: RAN3 is proposed to consider the above two specific use cases for non-overlapping scenarios in current energy saving study item.
Proposal 2: The compensation cell and energy saving cell, as well as the thresholds for triggering switching on/off could be configured by OAM.

Proposal 3: The energy saving action is triggered by energy saving node.
Proposal 4: The energy saving determination for compensating should be made by compensation cell.
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