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1 Introduction

In Relay TR [1], it is assumed that the X2 interface is allowed at the relay node, this assumption implicates that X2AP functionality should be support at RN. Similar with S1AP proxy functionality in DeNB, this contribution analyses the necessity of having X2AP proxy functionality in DeNB.

2 Discussion
There are several scenarios about the X2 interface deployment in the relay architecture. In [2] [3], it described why X2 should be needed between Relay node and DeNB or non-DeNB or other relays from viewpoint of the mobility performance, MME load, load information exchanging and etc. Number of Relays within the coverage of a macro eNB much lower than the number of HeNBs, the Relay’s controllability for operators and relay using the air interface of the Donor-eNB are important reasons to support X2 for relay [1]. This contribution is based on the assumption that there is X2 between relay and other nodes. 
In this section, it will discuss DeNB’s proxy functionality in X2AP for relay and the discussion is based on radio resource of Un interface saving and load balancing for relay.
2.1 Radio resource cost of Un interface 

X2 information exchanged between the relay and its neighbour eNB or relay will be transmitted over Un interface, these information will increase the  radio resource load on the wireless backhaul, especially when X2 information exchanged frequently (e.g. X2 information for ICIC or load balancing). Neighbour eNB or neighbour relay has to acquire the information from the relay through the wireless backhaul even if such information has already been obtained by the donor eNB. 
When several neighbour eNBs or relays request same information of the relay, if there is no X2AP proxy functionality in DeNB, the relay has to waste more radio resources to feedback same information multiple times. It’s an obviously waste of wireless backhauling radio resources.
If there is X2AP proxy functionality in DeNB, once the DeNB receives the X2 message request for the information of its relay (e.g. resource status information or interference information) by the neighbour eNB, the DeNB could be responsible for feedbacking the request. Only when the DeNB does not have the information about its relay which is requested, it will send a new request to the relay. Correspondingly, if relay requests for information of its neighbour eNB or neighbour relay, it could send a request to its DeNB and then the DeNB will be responsible for acknowledging the relay with corresponding information.
Conclusion 1: When X2AP proxy functionality is supported by DeNB, the radio resource of Un interface will be saved.
2.2 DeNB overload by the to-relay load balancing
When there is load balancing occurring between relays or between relay and its neighbour eNB, traffic load of one relay is borne on the DeNB, and will be borne on donor-relays under multi-hop relay scenario. When one neighbour cell of the relay balances any load to a relay, it will increase the load of its DeNB, e.g. radio resource load, S1load and processing load. It may also increase the load of donor-relays on the relay’s multiple-hop link. When those nodes have already in high load condition, they may overload due to this issue.
Conclusion 2: When X2AP proxy functionality is supported by DeNB, it could be easily to avoid potential over load caused by the to-relay load balancing.
3 Conclusion
In this contribution, the necessity of having X2AP proxy functionality in DeNB is discussed based on the radio resource cost of Un interface and DeNB overload by the to-relay load balancing, two conclusions are reached below:

Conclusion 1: When X2AP proxy functionality is supported by DeNB, the radio resource of Un interface will be saved.

Conclusion 2: When X2AP proxy functionality is supported by DeNB, it could be easily to avoid potential over load caused by the to-relay load balancing.
According to these conclusions, the following proposal is brought up:
Proposal: X2AP proxy functionality should be supported by DeNB.
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