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1   Introduction
The Relay scenarios and coexistence study were discussed in last RAN4 meeting, but RAN4 didn’t reach a consensus on these issues. In this contribution some considerations for application of Relay Node are given, which could be taken into account when deciding the coexistence assumptions and the implementation scenario of RN.
2 Discussion 
2.1 Application scenarios
RN is introduced for cost-effective coverage improvements. There are some possible scenarios shown in figure 1 for the RN which should be researched in R10. The other RN applications, such as deployment in high speed train or high date rate service for UE in certain area which were discussed in the beginning of RN study item [1], should be excluded for R10 RN scope.
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Figure1: RN scenarios
The scenario1 is for coverage extension out of the donor eNB cell, scenario2 is for the hot spot or dead spot (indoor /outdoor) in the cell of donor eNB. The assumptions for Relay evaluation in above scenarios are different in some aspects, such as location of antennas and the minimum distance between RNs, which need to be defined respectively. 
2.2 Antenna of RN
2.2.1 Antenna for backhaul link

Though both omnidirectional and directional antennas for backhaul link are supported in the RN evaluation assumptions in TR36.814, most simulation results submitted in RAN1 are based on the directional antenna. 
In [2] the interference which could be avoided by appropriate synchronization requirement are analysed initially for TDD. But the interference from RN (both TDD and FDD) UL backhaul transmission to other eNB/ RN receiving could not be mitigated without schedule between RNs, directional antenna and proper power control of RN backhaul link. In addition, the antenna of repeater which is chosen for communication with donor NB is directional in practical deployment, which also could be used as a reference to the RNs.
That may be reasonable to support both omnidirectional and directional antenna in co-existence study for comparing the performances. It can be foreseen that the simulation results based on omnidirectional antenna may involve over stringent or even unachievable requirements. 
2.2.2 Antenna for access link

The directional transmission in access link which is optional in TR36.814 for case3 may result in additional gain for RN application in certain condition. This may not be involved in coexistence study but also could be researched for practical deployment.The application of directional antenna in access link for some typical scenarios are provided for further discussion. 
For scenario1, as shown in figure2 the RN which is used for coverage extension in rural plain should be located at the edge of donor eNB for better backhaul signal quality. And the directional antenna for access link could be rewarding. 
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Figure2: RN for coverage extension
For scenario2, there are 3 conditions which also need further evaluation shown in table1.When outdoor RN is used for dead/hot spot is illustrated in figure3. The RN may be located on the top of a building which is typical in urban area. It also could be directional antenna for access link in this situation.
Table 1: RN for scenario2
	RN
	Backhaul antenna
	Access antenna

	Indoor
	Indoor 
	Indoor

	Indoor
	Outdoor
	Indoor 

	Outdoor 
	outdoor
	Outdoor 
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Figure 3
3 Conclusion
The contribution gives some discussions for application of RN. For R10 Relay we may focus on two scenarios mentioned in this document. For the antenna type for access and backhaul link should be chosen according to the specific situations, however, directional antenna may involve in additional benefits. 
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