3GPP TSG RAN WG3 Meeting #69
              R3-102143
Madri, Spain, 23rd – 27th August 2010 
Title:
Proposed Description for Inter-eNB Energy Saving
Agenda Item:
21.1
Source:
Samsung

Document for:

Proposal and Decision
1. Introduction

The RAN WG3 #68 was the first meeting to discuss the energy saving mechanism for E-UTRN study item. In the meeting, several technical mechanisms were introduced for inter-RAT case and for inter-eNB case. In order to capture the RAN WG progress on this topic, it was agreed to create the new TR [1] for the energy saving mechanism. This contribution presents the proposed description for inter-eNB Energy Saving mechanism, which is based on the proposal in [2].
2. Discussion and Proposal
2.1 Discussion
The Hierarchical Cell Structure (HCS) is the basic model for improving the network capacity without affect the coverage. The energy saving mechanism in REL-9 is considered based on the assumption of a HCS deployment as indicated in [3]. Thus it is natural for REL-10 discussion to continue the energy saving discussion on top of the HCS deployment.
The source company has presented the inter-eNB energy saving mechanism [2] in the last Energy Saving mechanism. In the last discussion, the followings were clarified 
· The proposals do not have a potential problem to introduce the coverage hole.
· The proposals do not have a backward compatible problem from the UE point of view.
2.2 Proposal
It is proposed to capture the followings in the new TR for the Energy Saving.
*** Start of change ***
6
Inter-eNB energy saving mechanisms (in addition to what was already specified in Rel-9)
6.1
Scenarios requiring further study

6.1.x
HCS Scenario
The energy saving mechanism is operating on top of the HCS (Hierarchical Cell Structure) deployment as shown in Fig.6.1.x. The macro eNBs are deployed and guarantee the service coverage. The additional capacity booster cells such as pico and femto cells are deployed to increase the network capacity. In Rel-9, the eNB turns its cell off only by itself, while it can turn on its cell by itself or by the request from its neighbour.
However it is not clear how the eNB selects its neighbor for requesting to turn the neighbor’s cell on. It may depend on the vendor’s implementation, but the reckless neighbor selection can worse the network performance. For instance, assume that a cell is turned on by its neighbor eNB’s request. If the cell does not take any load from its neighbor, it would only do harm to its neighbors by causing interference with broadcasting its control signals.
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Fig. 6.1.x.1 Scenario for inter-eNB energy saving.
6.2
Potential solutions for the above scenarios

6.2.x1
Solution1 for HCS deployment
One simple solution applicable to the HCS deployment is introducing a mechanism to ask turn a cell off between neighbouring eNBs. Then, when the eNB asking its neighbour to turn a cell on becomes aware that the neighbour cell is not helping, it can ask the neighbour again to turn the cell off.
The exemplary operation of this solution under the situation of Fig. 6.1.x.1 is as below.
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Figure 6.2.x1.1. Solution 1.
0. eNB2 and eNB3 are in energy saving mode. 

1. eNB1 sends the cell activation request to eNB2 and eNB3

2. eNB2 and eNB3 turn their cells on.

3. UE detects the signaling from eNB2

4. UE sends the Measurement Report to its serving eNB, i.e., eNB1. 

5. When eNB1 is aware that keeping the eNB3 turned on does not help, it sends Cell Deactivation Request to eNB3.

6. eNB3 enters energy saving mode again

7. eNB3 responses to eNB1.

6.2.x2
Solution2 for HCS deployment
In 6.1.x, it is indicated that If the cell does not take any load from its neighbor, it would only do harm to its neighbors by causing interference with broadcasting its control signals. Thus, in order to alleviate the interference impact more aggressively, the temporary turn on mode can be taken into account. It is assumed that a eNB in a temporary turn on mode only broadcasts SCH and reference signalling but no MIB and SIB, in order to reduce TX energy and limit the interference impact to other cells.
The exemplary operation of this solution under the situation of Fig. 6.1.x.1 is as below.
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Figure 6.2.x2.1. Solution 2.
0. eNB2 and eNB3 are in energy saving mode. 

1. eNB1 sends the temporary cell activation request to eNB2 and eNB3

2. eNB2 and eNB3 temporary turn their cells by broadcasting Synch signaling and Reference signaling.

3. UE detects the signaling from eNB2

4. UE sends the Measurement Report to its serving eNB, i.e., eNB1. 

5. eNB1 sends cell activation request to eNB2 based on the UE measurement report 

6. When eNB1 is aware that eNB3 does not help, it sends Cell Deactivation Request to eNB3.

7. eNB2 turns its cell on fully by broadcasting SIB information

8. eNB3 enters the energy saving mode again.

9. eNB3 responses to eNB1.

6.3
Initial evaluation
<Text will be added.>
*** End of change ***
3. Conclusion and Proposal
This contribution presents the proposed description for inter-eNB Energy Saving mechanism, which is based on the proposal in [2]. We would like to ask RAN WG3 to capture the proposed description in Section 2 into the new TR for Energy Saving Mechanism. 
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