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1. Introduction
The DL interference scenario for Pcell/Scell selection in macro-pico heterogeneous deployments assumes that a UE located in the pico cell coverage extension area is interfered by a macro cell. During the email discussions was clarified that Pcell/Scell solution is not intended for mitigating interference between cells of the same category, i.e. between macro-cells or between pico cells, as other interference mitigation mechanisms will be used for such cases.
However in practical deployments, a UE connected to a pico cell may be also interfered by other pico cells, as the pico cells are providing the capacity layer for dense user areas. Indeed, the HetNet scenarios described in 3GPP 36.814 consider groups of pico cells in the same area.
So the question is: what should be done such that the pico cell will be able to select the appropriate interference mitigation solution? How the pico cell can determine the type of the interfering cell?
This contribution provides solutions to these questions: the strongest interfering cells are identified by applying the measurement procedures summarized below. During the measurement process, the interfering cells also provide the maximum working power, such that a pico eNB can decide which the type of the specific interfering cell is.
2. Discussion of existing solutions
The existing solutions are presented in [1]. We have the following observations:
A. Observation to Solution 1
The text of the Solution 1 does not make any difference between macro and pico cells. However the solution is designed for HetNets, so should be applied only if the interfering cell is a macro. If the interfering cell is a pico, other interference mitigation solutions should be used.
[bookmark: _GoBack]For enabling the application of this solution, it is needed the identification of the strongest interferer and its type.
B. Observations to Solution 2
Even if the allocation of the protected resource is done by the OAM, still is needed to know if the interference is caused by the macro eNB or not. In addition, the allocation of protected resource by MeNB is at the end reducing the MeNB bandwidth, such that the UE scheduling by the pico eNB should use the protected resources only for those UE indeed strongly interfered by the MeNB. 
For applying such a solution, still it is needed the determination of the actual strongest interferer per UE.
C. Observations to Solution 3
The use of RNTP IE in the Load Information message does not provide a solution, because the fact that an eNB transmits with high power does not implicitly means that the UE is interfered by the high power transmitter. 
The received power is reported by UE only for the full channel, using the RSSI measurement. There is no UE measurement and report to provide the sensed power with the resolution of the subframe and resource block to the served eNB, such that the interfering eNB cannot be identified based on the scheduling info transmitted in RNTP. 
For applying Solution 3, still it is needed the determination of the actual strongest interferer per UE.
3. Interfering cell identification
The following procedures should be used for identifying the interfering cell and its type:
1. In case of unsuitable performance, the victim pico eNB will initiate a number of collaborative measurements performed within the operational channels by some of its connected UEs using regular CQI measurements, as defined in 3GPP 36.213. 

2. The CQI degradation caused by a specific eNB is evaluated as the difference between the CQI evaluated by a UE served by the victim eNB in two steps: 

Step 1: measurement of the CQI when the aggressor eNB is transmitting high power data during the CQI reference time/frequency resource used for CQI measurement;

Step 2: measurement of the CQI, during the same CQI reference resource as in Step 1, when data is not transmitted by the aggressor eNB. 

The CQI reference time/frequency resource can be either a subband or a pattern of subframes. For the coordination of the measurement it is needed a new X2-AP message to request the measurement and another X2-AP message to inform about the power allocation by the aggressor eNB during the measurement interval. 
3.  The victim eNB computes the difference between the CQI values measured in each step. This difference represents the CQI degradation of the victim eNB and is named “interference cost” or simply “cost”.

4. The victim eNB determines which eNB caused the highest CQI degradation (cost).

5. Based on the information transmitted using the defined messages, the victim eNB determines the type of the strongest interferer.
6. Messages
The two needed message are summarized below; they are needed also for price-based solution 4 and solution 5 in carrier-based DL ICIC and are described in detail in the contribution R3-120582 [2].
1. COST MEASUREMENT REQUEST message, sent by a victim eNB to a supposed aggressor eNB. The IEs of this message will indicate:
- Measurement start and duration;
- Frequency channel and its width, by using the existing X2-AP IEs EARFCN (E-UTRA Absolute Radio Frequency Channel Number) and Transmission Bandwidth; 
- Preferred CQI reference resource type: subframe based or subband based; if the CQI reference resource is subframe based, the message will include also the Subframe pattern information IE (to be defined); if the CQI reference resource is subband based, the message will include also the Subband pattern Info IE (to be defined). It is assumed that during the CQI reference resource the aggressor eNB transmits high-power data.
2. COST MEASUREMENT INFORMATION message, sent by the aggressor eNB as response to the above message.   This message includes all or some IEs carrying the following information which reflects what the aggressor eNB will implement during the measurement:
· Measurement start and duration, either as absolute time or SFN (System Frame Number); if the measurement duration is zero, it means that there are no interfering high power time/frequency resources, such the cost measurement is not needed.
· CQI reference resource type: either subframe based or subband based.
· Pattern of the subframes on which high power data is transmitted or
· Pattern of the subbands on which high power data is transmitted
· Pattern of the subbands on which no data is transmitted
· Maximum operational power, an IE needed only for identifying the type of interfering cell.
The aggressor eNB can send the information about the pattern of implemented almost blank subframes by using the existing ABS pattern info IE.
Based on the transmitted information by the aggressor eNB, the victim eNB will determine if there are interfering time/frequency resources and which are these resources. The CQI reference resource defined by the victim eNB for the CQI degradation measurement by the UE will include one or more of these resources.
The COST MEASUREMENT INFORMATION message may be transmitted also to other eNBs in the area; these eNBs may decide to use the opportunity and also assess the effect of this aggressor eNB on their served UEs.
7. Conclusions
The pico eNB needs to know the identity and the type of the strongest interferer for determining which interference mitigation procedure should be applied.
This contribution provides a solution, using messages also proposed for other DL CB-ICIC interference mitigation procedures.
The text to be added to the description of solutions for CB-ICIC is presented in Annex A.
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Annex A
Add the following text after the existing solutions:
The solutions presented above are based on the fact that the macro eNB is the interfering cell. For identifying the nature of the strongest interferer, the following procedure should be applied:
1. In case of unsuitable performance, the victim pico eNB will initiate a number of collaborative measurements performed within the operational channels by some of its connected UEs using regular CQI measurements, as defined in 3GPP 36.213. 

2. The CQI degradation caused by a specific eNB is evaluated as the difference between the CQI evaluated by a UE served by the victim eNB in two steps: 

Step 1: measurement of the CQI when the aggressor eNB is transmitting high power data during the CQI reference time/frequency resource used for CQI measurement;

Step 2: measurement of the CQI, during the same CQI reference resource, when data is not transmitted. 

The CQI reference time/frequency resource can be either a subband or a pattern of subframes. For the coordination of the measurement it is needed a new X2-AP message (COST MEASUREMENT REQUEST)  to request the measurement and another X2-AP message (COST MEASUREMENT INFORMATION) to inform the victim eNB about the power allocation by the aggressor eNB during the measurement interval. 
3. The victim eNB computes the difference between the CQI values measured in each step. This difference     represents the CQI degradation of the victim eNB and is named “interference cost” or simply “cost”.

4. The victim eNB determines which eNB caused the highest performance degradation.

5. Based on the power information transmitted in COST MEASUREMENT INFORMATION message, the victim eNB determines the type of the strongest interferer.
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