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Introduction
Although relaying has been considered for LTE-A as an economical mechanism to improve the system capacity, link throughput and to extend the coverage, we have found one issue which can occur during the handover involving one or more target relay candidates. Unless proper measures are taken, this issue will lead to significant degradation of system throughput. 
At this moment, we could not find very suitable solution in our internal discussion, the objective of this contribution is therefore to highlight the seriousness of this issue and to share our concern with RAN 2 relay experts.
Problem


The issue is correctly captured in Fig. 1 bellow. Since a relay node has two links – the access link and the backhaul link – the user experienced total throughput can be affected in case the quality of either link degrades. According to Rel-8 measurement mechanism, a UE only monitors the access link of a relay node, but there exists no mechanism for it to know the backhaul quality. As a result, even when the access link quality appears to be very high, the backhaul link quality can be either poor or the traffic load on the backhaul may have reached its capacity. This can lead to a situation where the UE can be handed over to an undesired node and as a result it causes the handover to fail. The consequence of this phenomenon is not desired from an operator and a user perspective as it results in wastage of resources and increased latency.
Another possible outcome of this type of shallow HO process is that once a UE has been handed over to a relay node when its backhaul link quality is poor, there will be no way for the UE to get off from the relay node mainly in case the access link happens to be very good.

It may be, on the other hand, argued that the backhaul link of a fixed relay always enjoy high quality as it may contain the LOS component. On the other hand, when considering the link load, it can be extremely high on the backhaul when compared to that on an access link mainly because the backhaul carries aggregated traffic. Hence, at least the load of the backhaul link needs to be considered in addition to other important HO parameters in the relay handover decision making process.
Furthermore, relays can be nomadic and can be deployed in an indoor environment. In this particular case, it is possible that the access link quality is obviously higher than the backhaul quality.
Possible solution

As explained above, in order to make a handover success and keep the total system throughput and user’s QoS experience high, it is important to consider both links, unlike the conventional handover methods where measuring the quality of the access link is enough. This is due to the fact that given that a relay appears to be a normal eNB for legacy UEs, and the conventional HO will consider only the access links of relay node, source eNB will have no way to know the backhaul link quality of the target relay node. 
Conclusion 

This contribution has highlighted the importance of considering the backhaul link when the target node candidates during a HO include one or more relays, and accordingly our proposal is concluded as:
Proposal 1: Handover decision making process involving one or more relay target candidates should consider both the backhaul link and the access link.

Proposal 2: RAN2 should consider the scheme to share the backhaul link quality/status among the neighbour cells, and that scheme should not cause any impact to legacy UEs.
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