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1 Introduction

In LTE-A RAN3 Baseline document [1], there is an open issue about the necessity of X2 interface between relays and between relay and non-DeNB. In the last RAN3 meeting, X2 interface for relay architecture Alt1, Alt2, Alt3 has been discussed in [3], [4], [5]. Their conclusion is that X2 interface should be supported. But there is no conclusion in 3GPP about the issue. 
In [2], [3], [6], X2 handover delay is analyzed and compared with that of S1 handover. In this proposal, we will analyse the necessity from the view of the overhead between relays or between relay and non-DeNB. 
2 Discussion
2.1 X2 interface necessity
There are several scenarios about the X2 interface deployment in the relay architecture. Based on scenarios of relay, except for the scenario of X2 interface between relay and its DeNB, there are three other scenarios of X2 interface deployment about relay:

· X2 interface Scenario 1: The X2 interface between relay and non-DeNB;
· X2 interface Scenario 2: The X2 interface between relays served by the same DeNB;

· X2 interface Scenario 3: The X2 interface between relays served by different DeNBs.
X2 information exchanged between the relay and its neighbour eNB or relay has to be borne on the wireless backhauling between DeNB and relay, so this information will increase the extra load on the wireless backhaul, especially for X2 information exchanged frequently (e.g. X2 information for ICIC or load balancing). Its neighbour eNB or relay has to achieve that information from the relay through the wireless backhaul even if such information has already been obtained by the donor eNB. It obviously increases the unnecessary load of wireless backhauling and wastes the radio resources. Especially when several neighbour eNBs or relays request same information to the relay, the relay has to waste more radio resources to acknowledge with same information separately.

If X2 interface terminates in DeNB and relay is registered as a cell of DeNB toward the neighbour eNBs of the DeNB, upon the DeNB receiving the X2 message requesting for the information of its relay (e.g. resource status information or interference information) from the neighbour eNB, the DeNB should be responsible for acknowledging the request. Only when the DeNB does not have the information about its relay which is requested, it will send a new request toward the relay. If relay requests for information of its neighbour eNB or relay, it should send a request to its DeNB and then the DeNB is responsible for acknowledging the relay with corresponding information.
Proposal 1: Logical X2 interface between relays or between relay and non-DeNB that is transparent to DeNB is not preferred. X2 interface should terminate in DeNB.
2.2 Control information between relays or between relay and non-DeNB
If X2 message terminates in the DeNB, due to the relationship between relay and DeNB, X2 message procedure should be reconsidered.

There is still load balancing occurring between relays or between relay and its neighbour eNB. Traffic load of one relay is borne on the donor eNB or the donor cell of the donor eNB. It may be borne on other relays on its multiple-hop link. When one neighbour cell of the relay balances any load to that relay, it has to increase the load of donor eNB or the donor cell, e.g. radio resource load, S1 TNL load and hardware load. It may also increase the load of other relays on the relay’s multiple-hop link. In LTE system, an eNB can acquire resource status information of its neighbour eNB by requesting information exchanging. Since the relay node is introduced, one neighbour eNB of a relay may acquire only resource load information of the relay by requesting the donor eNB or the relay, without the resource status information of donor eNB or the donor cell. The neighbour eNB will balance some load to the relay by negotiation to adjust their thresholds. If the relay is not in high load then it may result in overload in the donor cell or the donor eNB that is in high load. Therefore, if an eNB wants to balance load to a relay, the eNB should take the load of the relay’s donor cell and/or donor eNB into account. On the other hand, DeNB should respond the neighbour eNB with resource status information about the DeNB and/or donor cell, even though the neighbour eNB does not request for those.
Proposal 2: DeNB should respond the neighbour eNB not only with the resource status information about relay, but also with that information about the DeNB and/or the donor cell of the relay for the purpose of load balancing between the relay and neighbour eNB.
Load and Interference information will be exchanged for ICIC via the Un interface between relay and its neighbour eNB or relay. It will consume radio resources bearing Un interfaces. Especially when wireless backhaul is in high load, the effect brought by ICIC information exchange becomes more serious. So one problem is there may be too much load brought by the load and interference information exchanged frequently via X2 and Un. It may be necessary to study how to reduce overhead brought by ICIC. 
3 Conclusion
In this contribution, overhead brought by X2 control information between relay and its neighbour eNB has been analyzed. Based on some detail process analysis, the following proposals are brought up for our discussion.

Proposal 1: Logical X2 interface between relays or between relay and non-DeNB that is transparent to DeNB is not preferred. X2 interface should terminate in DeNB.
Proposal 2: DeNB should respond the neighbour eNB not only with the resource status information about relay, but also with that information about the DeNB and/or the donor cell of the relay for the purpose of load balancing between the relay and neighbour eNB.
There are some other issues that should be studied, e.g. how to reduce overhead brought by ICIC.
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