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1. Introduction
Adding small cells can provide a significant increase to the user traffic. 

However there is always a possibility that the created interference will negatively affect UEs in other eNBs, such that the decision on switching ON a cell shall take into account the feedback of the affected cells.

This contribution analyses some aspects related to the evaluation of the created interference to potential victim eNBs before taking the final operational decision of a cell switch ON and proposes Information Elements to be added to X2 interface.
1. Assessment of interference cost

The correct assessment of the interference cost on the UEs served by victim eNBs should be made fast and in a reliable mode, by using appropriate:

- Measurements in two steps, 

- Feedback to the cell to be switched-on.
These aspects will be detailed in continuation.

Measurement phase
Step 1: Transmission by the active cells
For assessing the background interference is needed that the operating cells will transmit during a known time interval (known by signaling over X2) and using a known time-frequency resource (known by signaling over X2) actual data or dummy data and/or NZP CSI-RS.

The UEs associated with the potential victim cells will report the measurement results; such reports may include RSRQ, CQI, RI, etc. The serving eNB can make its own filtering of the reported results (such as CQI, RI).
In this step the potential aggressor cell is not yet activated, i.e. is silent.


Step 2: Transmission by the active cells and the potential aggressor cell

Even if no UEs are associated to the potential aggressor cell, it is needed that this cell transmits during a known time interval (known by signaling over X2) and using a known time-frequency resource (known by signaling over X2) and using the maximum power; this cell transmits actual data or dummy data and/or NZP CSI-RS.

The operating cells will transmit, during this defined time interval and using the predefined time-frequency resource, either actual data or dummy data and/or NZP CSI-RS, with the same powers as in Step 1.
Feedback phase

Each potential victim eNB will provide its feedback to the potential aggressor eNB based on the reduction of user throughput and the impact on cell-edge UEs. The feedback can be simple, for example low, medium, high interference impact.
2. IEs for X2 signaling
Based on the discussion above, the following IEs may be defined:

9.2.xx Measurement-REQ1
This IE is sent to activate the first measurement step, in which only the potential victim cells transmit.

Measurement-REQ1
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	>Cell Information Item
	
	1 .. <maxCellineNB>
	
	

	>>Cell ID
	M
	
	ECGI

9.2.14
	Id of the source cell

	   >> SUBFRAME
	M
	
	9.2.xx
	Subframe relevant for this allocation



	   >> FIRST PRB
	M
	
	9.2.xx
	First PRB used in this allocation

	   >> LAST PRB
	M
	
	9.2.xx
	Last PRB used in this allocation

	   >> Start_time
	M
	
	9.2.xx
	Start time of measurement

	   >> End_time

	M
	
	9.2.xx
	End time of measurement

	>>Target Cell ID
	 M
	
	ECGI

9.2.14
	Id of the cell for which the REQ1 is meant


9.2.xx Measurement-REQ2
This IE is sent to activate the second measurement step, in which both the potential victim and aggressor cells transmit.

Measurement-REQ2
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Measurement_REQ2 
	
	
	
	

	>Cell Information Item
	
	1 .. <maxCellineNB>
	
	

	>>Cell ID
	M
	
	ECGI

9.2.14
	Id of the source cell

	   >> SUBFRAME
	M
	
	9.2.xx
	Subframe relevant for this allocation



	   >> FIRST PRB
	M
	
	9.2.xx
	First PRB used in this allocation

	   >> LAST PRB
	M
	
	9.2.xx
	Last PRB used in this allocation

	   >> Start_time
	M
	
	9.2.xx
	Start time of measurement

	   >> End_time

	M
	
	9.2.xx
	End time of measurement

	>>Target Cell ID
	 M
	
	ECGI

9.2.14
	Id of the cell for which the REQ2 is meant


9.2.xx Impact
This IE is used by the potential victim eNB to send feedback on the interference impact to the potential aggressor eNB
Impact
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	>Cell Information Item
	
	1 .. <maxCellineNB>
	
	

	>>Cell ID
	M
	
	ECGI

9.2.14
	Id of the source cell

	> IMPACT
	M
	
	9.2.xx
	Subframe relevant for this allocation



	>>>Target Cell ID
	 M
	
	ECGI

9.2.14
	Id of the cell for which the HII is meant


3. Conclusion
In this contribution is proposed that the cell activation is done based on the information provided by the potential victim cells on interference impact.

The IEs for signaling are also provided.
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