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1 Introduction
Operators are expecting to handle the foreseen mobile data burst with the aid of Heterogeneous deployments, in which low power nodes are flexibly placed throughout the macrocell overlay coverage. Currently one of the main bottlenecks for these HetNet technologies to be deployed, mainly related with the femtonodes, is the lack of coordination on radio resources usage among different layers of the HetNet.
In this contribution a new approach of enhanced ICIC communications among macrocell and femtonodes is proposed, taking advantage of CA technology, based on the over the air broadcast of Macrocell ICIC signalling, with a master slave approach.
2 OTA ICIC signalling proposal
Since basic coverage is supplied by macrocells, it could be considered in most HetNet scenarios that low power nodes, as femtonodes, are placed in the coverage area of at least one macrocell. In these scenarios, macrocell to femtonode interference could arise both in UL and DL. It should be noted that femtonodes deployment and behaviour (physical position, switch on / off, configuration, antenna, etc) is intrinsically random, since it is not intended that these caracteristics be controlled by operators, but by users.
The basic concept of this proposal, taking advantage of CA technology, is to include in one carrier a cross carrier broadcast signalling procedure, by means of which X2 like messages could be sent from macrocells to all femtonodes in its coverage area. This approach enables all femtonodes in a macrocell coverage area to have synchronized ICIC information, without needing any backhaul connection. 
There are several advantages in adopting this approach:

· It represents an immediate way of sending macrocell ICIC X2 information to all present and future femtonodes deployed in its coverage area, without the need of establishing a one by one X2 sec IP connection.
· It is an autonomous approach, which could be deployed only in specific macrocells, in which the number of femtonodes is expected to be large, but does not need to be installed in the entire network. Therefore it could be installed in networks previously working in a single carrier technology where a spate of femtonodes deployment is foreseen, without any change needed in UEs. 
· X2 parameters provided in one carrier could be synchronized with data and control frames in other carriers, increasing the value of interference aware scheduling parameters as RNTM or ABS [2] [3] . The parameters could be dynamically changed, adding flexibility to the radio resource usage, as shown in the Figure 1. In this figure a simplified case of two carriers, C1 and C2, is shown. The macro transmits in C1 and C2, while the femtonodes transmit in C1. The proposed ICIC signalling is transmitted on C2 DL frames.
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Fig 1: Broadband X2 applicability in CA environments
· This solution is particularly valuable in situations where one macro cell carrier has a better indoor penetration than the rest of its carriers. In this case this carrier (lower frequency) can transport the X2 like signalling, while the other carriers, with more OTA attenuanion, are dedicated exclusively to serving UEs. 
· Since femtonodes will be capable of DL recepton of Carrier C2 (in which the X2 like signalling is  broadcast by the macrocells as shown in Fig.1), the X2 like signalling  could be used as reference for femtonode emissions in C1, making them synchronised  with the emissions from macrocells. The synchronization would increase the performance of interference aware scheduling parameters as ABSs.
On the other hand, the possible drawbacks of this approach are:

· Femtonodes taking advantage of this procedure need to be capable of DL reception of macrocell broadcasted X2 messages, making them slightly more complex and therefore expensive.

· Throughput available for macrocell-UE connection is disminished in the carrier used for X2 broadcasting, since some of its capacity is used for X2 broadcasting. However, this will only take place in some of the cells, which could be selected because of the high number of femtonodes deployed in their coverage area, and therefore in which the overall capacity would be increased.
3 Possible application scenarios 
As previously stated, the proposed approach for enhanced ICIC could be deployed in a selective way on those macro cells in which high femtonode deployment is foreseen, as shown in the Figure 2. In this figure there are two possible scenarios:

· (a) All possible macrocells with CA technology use the proposed mechanism, broadcasting their X2 like parameters for CA1 over CA2. Therefore CA technology is only used in macrocells in which a high number of femtnodes is expected.

· (b) Only in some CA enabled macrocells, those in which femtonodes are expected,  is the proposed technology used, remaining the rest of the network unchanged
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Fig 2:  Deployment scenarios
It is worthy to note, as shown in Fig 2, that some femto nodes could receive X2 signaling from different macrocells (if they are in the coverage border among several macrocells), and this information could be taken into account for their  scheduler RR assignment.
Therefore the characteristics of the proposed scenarios are:
· UEs interface with the network will not change, and therefore the same UEs could be used in the network irrespectively of the application or not applicaton of the proposed ICIC mechanism.

· Femtonodes, in order to take advantage of the proposed ICIC mechanism, should be capable of listening to the DL carrier where the OTA X2 like signalling is broadcast
· Macrocells in which femtonodes are expected to be deployed need to include an X2 like broadcast mechanism in one of their carriers.
Depending on the operator RR usage policy, the proposed mechanism could be mandatory or optional for femtonodes in any particular carrier, allowing keeping the valuable spectrum resource under operators control.
It is important to note that the proposed mechanism could be useful for raising the value of operator underused carriers.
4 Conclusions 
Based on the concepts here discussed, we suggest the following: 

Proposal 1: Investigate the possibilities and advantages of macro cells broadcasting X2 parammeters in HetNet CA scenarios for enhanced ICIC. 
Proposal 2: Further analysis of pros and cons of proposed mechanism in different deployment scenarios:  number of femtonodes, number of users, traffic models, etc.
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