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1. Introduction

From the discussions so far on relaying in both RAN2 and RAN3, it has been proposed [1] that the X2 interface should be supported between RN and DeNB in order to provide an efficient X2 handover solution. In this document we discuss the possible alternatives for X2 interface between RN and DeNB, and propose protocol stack alternatives that should be studied further.
2. Discussion

The handover of UEs between a DeNB and the connected RN is a highly likely HO scenario. A DeNB and the connected RN are potential HO target-eNodeBs for each other. Thus the X2 interface between a RN and a DeNB is required to provide efficient HO support. Based on the specification [2], X2-AP is independent of transport network layer (TNL), which means X2-AP can be on top of other transport layer protocols as long as the TNL provides guaranteed packet delivery. 

There are two alternatives for the Control Plane (X2-C) of the X2 interface over Un as shown in Figure 1 and 2. Alternative 1 is based on [2], where X2-AP is on top of SCTP/IP. Alternative 2 places X2-AP above RRC and assumes that the similarity between Uu and Un interfaces means that the PDCP/RLC layers can provide guaranteed packet delivery for the X2-AP data.
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Figure 1: Alternative 1 for X2-AP over Un                  Figure 2: Alternative 2 for X2-AP over Un

Compared with Alternative 1, Alternative 2 has the following advantages:
· Considering the similarity between Uu and Un interfaces, with the assistance of RRC over Un PDCP/RLC can provide guaranteed packet delivery for X2-AP;

· IP routing is not necessary between RN and DeNB because there is only one route available

· No additional header overhead (384 bits to 544 bits) for control plane (SCTP/IP), which includes 160 bits for IPv4 header or 320 bits for IPv6 header, plus 96 bits for SCTP common header and 128 bits for SCTP DATA chunk header [3]. 

· Most importantly no related SCTP mechanism (such as heartbeat monitoring mechanism [3] for reachability check, etc.) is required over radio link between DeNB and RN in order to maintain the SCTP associations.
3. Summary and Proposals
It is proposed that the alternative 2 X2 Control Plane architecture where X2-AP is carried over RRC, is considered for the X2-C interface between DeNB and its RN.
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