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1. Introduction

The relay requirements approved in [1] includes the text proposal for TR 38.913 as following:
· The design of the 5G RAN and Radio Interface Technology shall aim at supporting wireless relay functions.

The SI approved in [2] includes the objective as below:
· Study and identify technical solutions that enable support for wireless relay.
In this contribution, considerations on 5G wireless relay are discussed and study on wireless relay capabilities are suggested.
2. Discussion
For the 5G wireless relay, because its main purpose is to meet the requirements of high rate coverage, the access link of the wireless relay usually has high capability of data transmission, so the backhaul link should also support for high rate data transmission to achieve the overall high performance. The following figure is an illustration of wireless relay in 5G networks.
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Figure 1 illustration of wireless relay in 5G networks
In Rel-10, wireless relay, i.e. a Relay Node (RN) can wirelessly connect to a Donor eNB (DeNB) by a single-hop. However, in 5G networks there are some problems for the wireless relay to access the macro station by one-hop wireless access path. 
· First, macro station usually has low frequency point to provide wide area coverage, and its bandwidth is not very large, so it cannot meet the needs for the high rate of the backhaul link transmission. 
· Secondly, even if macro station can support high frequency point and large bandwidth, but in the high frequency conditions because of short wavelength, fast loss, poor penetration and obvious shielding effect, compared with the traditional low frequency cellular system there are lots of coverage shadows, it cannot guarantee to provide stable services of high rate backhaul link transmission for the wireless relay. 
· In addition, the distance between the macro station and the wireless relay is generally larger than the distance from the wireless relay to the adjacent TRPs (Transmission Reception Point), e.g. small stations or distributed units, so macro station is not a good option for its donor from the aspect of the propagation environment. 
For the wireless relay, if it can choose the adjacent TRP as a donor, it is a better way to support large bandwidth and high rate transmission due to their shorter distance and better link situation. However, it would lead to limited coverage due to the power or frequency of the adjacent TPR, then for the wireless relay, it is not sure to choose a suitable donor node in one-hop, so multi-hop relay will be necessary in the 5G networks.
Proposal 1: It is proposed to support multi-hop relay in the 5G networks.
In order to further improve the transmission bandwidth and performance of the backhaul links, resources of multiple donors can be used to expand the transmission rate range supported by the TRPs that is to introduce multiple donors of the wireless relay. In addition, for enhancing the robustness and stability, to introduce multiple donors into the backhaul links of the wireless relay, or even the multiple donors of the multiple access technologies, will make the management and transmission of backhaul links more flexible, to better meet access and high rate data transmission needs of the wireless relay. Thus, multi-donor relay will be necessary in the 5G networks.
Proposal 2: It is proposed to support multi-donor relay in the 5G networks.
In [3], the highway deployment scenario, which focuses on scenario of vehicles placed in highways with high speeds, has been captured as one of the 5G deployment scenario. In Rel-11, Mobile Relay has already been studied to support UEs in high speed railway scenario. So, we propose to consider mobile relay in 5G network as an option to support the scenarios of UE with high speed e.g. highway scenario, high speed railway scenario. 
Proposal 3: Mobile relay should be considered to support the scenarios of UE with high speed.
In order to realize the target of low cost, easy networking and high efficiency for the wireless relay, it needs to use self-configuration technology, which is for perception of wireless environment and business needs, adjustment and the optimal allocation of system resources and methods in order to improve the spectrum efficiency and user experience and reduce the energy consumption of the system and the network operation manual maintenance costs. For relay self-configuration, 2 aspects would be considered as below. 
· flexible networking

· autonomous neighbor discovery
· self-backhauling
· auto re-routing
· flexible resource allocation
· Inband/Outband relay, allocation between backhaul links and access links
· allocation among backhaul links
· quasi-static/dynamic resource allocation according to the service requirements and interference situations
In order to further realize the relay self-configuration and network management and control, centralized entity, e.g. 5G macro or central unit, would be considered in the wireless relay architecture.
Thus, relay self-configuration needs to be used for the 5G wireless relay including flexible networking and resource allocation.
Proposal 4: Relay self-configuration should be considered for the 5G wireless relay including flexible networking and resource allocation.
3. Conclusion
In this contribution, considerations on wireless relay are discussed. We have the following proposals:
· Proposal 1: It is proposed to support multi-hop relay in the 5G networks.
· Proposal 2: It is proposed to support multi-donor relay in the 5G networks.
· Proposal 3: Mobile relay should be considered to support scenarios of UE with high speed in the 5G networks.
· Proposal 4: Relay self-configuration should be considered for the 5G wireless relay including flexible networking and resource allocation.
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