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1. Introduction

In order to increase the user throughput especially at the cell edge, different kinds of relay architectures are being considered for LTE-Advanced [1-5]. Relays are likely to increase the interference to non-assigned UE and hence, interference mitigation and avoidance would be essential for successful relay deployment [6-10]. In this contribution, we propose the use of an interface between relay nodes and discuss potential benefits of such an interface for interference mitigation and avoidance. The presence of such an interface will allow for resource allocation information to be exchanged between relay nodes thereby allowing relay nodes to coordinate and avoid interfering with each other. This document also highlights that significant challenges exist in working groups other than RAN1 for the successful deployment of relays as indicated in [12].
2. Consideration for an interface between relay nodes
In order to avoid and mitigate interference when using relays we propose the use of an interface between relay nodes. Such an interface could be defined between Layer 2 relays or between Layer 3 relays. For example, resource allocation messages can be exchanged between relay nodes over this interface allowing it to coordinate and avoid interfering with each other. The exact type of the interface (wired/wireless) and also the nature of information shared is FFS.  The type of information exchange would depend on the type of relay (whether it is Layer 2 or Layer 3). Since, such an interface would consume bandwidth, the information exchange should be kept to what is minimally required for successful interference mitigation and avoidance.  Some examples of the information that could be shared over such an interface include:
1- Scheduling information: The relay nodes share the time/frequency resources it is using to communicate with its assigned UE’s. Adjacent relays can then use this information to dynamically coordinate its resource allocation to its assigned UE’s and thereby reduce interference. This will also help in reducing the scheduling burden of eNB’s.
2- Power allocation: Different relays might use different power allocation depending on its topology. If a relay node knows the adjacent relay power allocation, it can adjust its transmission power in order to reduce the overall interference to the network.
3- CoMP: CoMP involving relay nodes might further improve the cell edge throughput and spectral efficiency. The relay nodes could be used as coordinating points for transmitting to/from the UE’s. In order to facilitate the use of CoMP and relays, an interface between relays could be used to coordinate and exchange the precoding vectors/codebooks and channel state information. Also, such an interface might help in synchronization of the relay nodes.
4- Relays and SON: With the introduction of relays, the number of nodes in a network that has to be managed is likely to increase significantly. It would be useful if the relays are able to self optimize and organize itself autonomously. An interface between relay nodes would allow for configuration message exchanges between relay nodes to help in the self optimization and organization of relay nodes.
5- Inter-relay interference coordination: If relays do not reuse the entire allocated spectrum, the frequency allocation of the relays can be exchanged over the interface. The exchange of this information over the interface would allow for dynamic assignment of resources to relays and the network can use the information to adapt itself e.g. an adjacent relay could use a different frequency allocation and change its allocation dynamically. This would make it practical to allow inter-cell frequency coordination of RN-UE links [10] and between two relay nodes [6]. This is an example of a self optimization capability that the relays can achieve in the presence of an interface between relay nodes. 
[image: image1.jpg]



Figure 1. Diagram showing an interface X3 between relay nodes

The exact nature of the interface is dependent on the type of relay (Layer 2 or 3). Below, we show possible types of interface based on relay usage scenarios discussed in [12]. Moreover, it is also important to take into consideration the bandwidth limitations of such an interface. It may not be possible to exchange all of the above mentioned information messages over the relay interface due to resource limitations. For instance, over a low bit rate interface, it might not be possible to achieve CoMP transmission using relays.  
Table 1: Type of interface based on user/control-plane relay combinations

	User-plane/Control-Plane
functionality
	HARQ + Scheduling
	Complete  RRC

	PDCP PDU
	Low to medium overhead L2 interface
	

	IP Packet
	
	Low/High overhead 

L3 interface depending on desired functionality


                      
3. Conclusions

     In this contribution, we propose the use of an interface between relay nodes in order to coordinate and avoid the interference between two relay nodes, relays and UE’s and between relays and eNB’s. We discuss several functionalities that could be implemented over such an interface. Apart from interference mitigation, such an interface would greatly improve the self organization and optimization of relay nodes. Such an interface might also be used to alleviate some of the burden from the relay-eNB link and also reduce the scheduling burden of eNB. The exact nature of the interface and the types of information that would be exchanged over the interface is FFS.
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