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1 Introduction

In RAN3#74 meeting, the comprehensive analysis in [1] indicated that the UE measurement scheme cannot be implemented by Rel-9 based scheme without any changes. Thus, the standardization work related to the UE measurement is necessary, which is introduced in [2]. In this paper, we discuss the inefficiency of the UE measurement in the case of uneven UE distribution and propose the further enhancement based on [3].   
2  UE measurement
The basic UE measurement scheme is described in [2]. The coverage cell sends the probing request to the ES cells in dormant state so that each ES cell enters into the probing state.  The suitable ES cell can be fully activated by the coverage cell through cell activation procedure based on the UE measurement results in the probing interval. 
The analysis in [2] indicated that the UE measurement can solve the problems of feasibility, stability and interoperability. Moreover, it claimed that such solution can ensure the most efficient cell activation.  However, such claim may not be true for the case of uneven UE distribution.  For example, as shown in Fig. 1 (a), after activating two ES cells (i.e., ES cell 1 and ES cell 2), most of the load in the coverage cell is transferred to the ES cells so that the load of the coverage cell becomes quite low. In this case, the coverage cell is not energy-efficient since it has to keep activated even the load is quite low.  Another example is shown in Fig. 1 (b). The load of coverage cell becomes medium after activating two ES cells.  However, due to the uneven UE distribution in two ES cells, low load is located at the edge area of each ES cell. Thus, keeping the load in the edge of each ES cell is not energy-efficient as well.  
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Fig. 1 Examples of inefficient energy saving of UE measurement
3 Cell activation with suitable transmission power 
As proposed in [3], activating the ES cell with suitable power level can well solve the inefficient energy saving issue of UE measurement described in Section 2. In probing state, the ES cell uses the highest transmission power, which is not known by the coverage cell. After that, the power reduction level can be estimated based on the expected offloading (i.e., the number of UE) and the measurement results (e.g., RSRP) during the probing interval.  Specifically, the coverage cell lists the measurement result (e.g. RSRP) in the decreasing order, as shown in Fig. 2.  If the coverage cell wants to transfer UE1 to UEn to the ES cell, it can activate the ES cell with power reduction of 
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 so that the UEs below UEn could not access the ES cell. 
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Fig. 2 The estimation of the power reduction level

The typical signaling procedure for cell activation with reduced power is shown in Fig. 3. The cell activation request includes the new IE PowerReductionLevel. When a legacy ES cell receives a cell activation request message with power reduction level it will ignore such IE and transmit the data at the highest power. In addition, after cell activation, the ES cell can adjust its power autonomously if needed. 
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Fig. 3 Signaling procedure of the cell activation with reduced power level
The proposed scheme has the following benefits on the energy-efficiency:
1. The power reduction level can be set properly based on the UE distribution so that more efficient energy  saving can be achieved;

2. The load distribution among coverage cell and ES cells can be well controlled so that the load imbalance is avoided; 

3. With reduced power level, the ES cell can cause less interference to the UEs in the coverage cell than that using the highest power level; 
4.  To protect the UEs in ES cells, ABS sub-frames may be configured in the coverage cell. Considering with the proposed scheme the ES cell would serve fewer UEs than that using the highest power, fewer ABS sub-frames are required therefore less impact on the energy efficiency and spectrum efficiency of the coverage cell.
4 Conclusion
To guarantee the cell activation more efficiently, the ES cell can be activated with reduced power level based on the load distribution. Therefore, we propose 
Proposal: RAN3 is kindly asked to consider the proposed cell activation procedure with reduced power level.
The required minor specification change is shown in the appendix.
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Appendix (for information only)
The possible changes in the specifications are shown here. Note that the new IE PowerReductionLevel is introduced in the actual cell activation request message. While the probing request in this paper may be materialized as a new message or reusing the cell activation request as proposed in [2].
TS 36.423

	*** First change in TS 36.423, omitted text not changed ***


· 9.1.2.20
CELL ACTIVATION REQUEST
This message is sent by an eNB to a peer eNB to request a previously switched-off cell/s to be re-activated with reduced power level.

Direction: eNB1 ( eNB2.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	Served Cells To Activate
	
	1 .. <maxCellineNB>
	
	
	GLOBAL
	reject

	>ECGI
	M
	
	9.2.14
	
	-
	-

	PowerReductionLevel
	O
	0 …<maxPowerReductionLevel>
	
	0 indicates that the cell is activated without power reduction.
	
	


	Range bound
	Explanation

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.

	maxPowerReductionLevel
	Maximum endurable power reduction level in dB
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