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1 Introduction

The optimized handover with smart data forwarding has already been proposed and discussed in RAN3 before [1-5] and no agreement has been reached. And in this meeting, we should decide whether the smart handover is needed and discuss the potential solution. In this contribution, we try to discuss this issue further and provide a much more effective and efficient solution. 
2 Discussion
Two main problems have been addressed in [3] and listed as follows:

(1) The handover latency will be greatly increased. Because the data forwarding should be performed via wireless Un interface. And as discussed in [4], if the latency of data forwarding via Un interface could be reduced, maybe the QCI is not an issue.

(2) The radio resource will be wasted. For the two-hop transmission, the capacity difference between backhaul and access links may be significant. The deployments of RNs are planned by operators, and therefore the LOS propagation for backhaul transmission is definitely available. However, the position of UE is random, and the link quality between RN and UE can not be guaranteed. If the capacity difference between the two-hop links is significant, a large amount of DL packets must be buffered at RN. During the handover procedure, all buffered packets at RN have to be forwarded to the target node, and this will result in the wireless backhaul resource waste, as is shown in Fig. 1. Furthermore, in hotspot deployment scenario, relay cells are far smaller than macro cells because of the limited transmitting power, and thus the above handover procedure will be frequent for mobile UE, which will cause the significant overhead at wireless backhaul links.
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Fig. 1: Data forwarding during handover between RN and other node

3 Proposed Solutions
During the handover procedure, if data forwarding is not from RN, but from donor eNB, the handover latancy could be greatly decreased and most backhaul overhead could be avoided. However, in current specification, the data buffered at DeNB will be released after the successful acknowledgement from RN, and whether the data has been successfully transmitted towards the UE has not been considered here. 
Therefore, 

Proposal 1: For the handover from RN to other node, the DL packet forwarding is not from RN, but from its donor eNB to reduce the wireless backhaul overhead.
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Fig.2: Handover procedure from RN to other nodes
Here, we consider two solutions for smart data forwarding as follows.

Solution 1: Explicit signalling indication. In this case, RN sends a signalling back to its DeNB to indicate which packets have been successfully received by UE and can be released from the buffer. With this information, DeNB could know the status of each packet transmission and forward the remained packets when handover happens.

Solution 2: Implicit buffer releasing. In this case, eNB keeps the buffer for each packet transmitted towards RN, and release the buffer after some condition is satisfied, e.g. time window, etc. However, some information is needed to be exchanged to determine whether the data packets need to be forwarded back to DeNB or not.  

Proposal 2: The DeNB can not release the DL packets to UEs attached to RN until it receives an indication signalling from RN or some conditions are met.

With the above solutions, all handover procedure is similar to the handover in Rel-8 except for the packets forwarding. As shown in Fig.2, after sending the Handover Command, RN could send a signalling to its DeNB to indicate which packets should be forwarded.
4 Conclusions

The traditional data forwarding mechanism in handover procedure for relay can cause significant overhead and latency at wireless backhaul. In order to improve the backhaul efficiency and decrease the latency, an optimized handover procedure for relay is proposed. During handover, all buffered packets are not forwarded by RN, but forwarded by its donor eNB, which can reduce a lot overhead at wireless backhaul. The optimized solution requires that the donor eNB need to buffer packets for the UEs attached to RN. The donor eNB can not release the packets buffers unless it receives the indication signaling from RN or reaches some conditions. According to above analyses, there are two proposals.

Proposal 1: For the handover from RN to other node, the DL packet forwarding is not from RN, but from its DeNB to reduce the wireless backhaul overhead.

Proposal 2: The DeNB can not release the DL packets to UEs attached to RN until it receives an indication signalling from RN or some conditions are met.
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