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1 Introduction
Currently RAN4 is discussing Relay RF requirements. For Relay access side, it is easy to reuse existing methodology of defining BS requirement since from a UE perspective a relay is part of the radio access network and behaves like an eNB. However, for backhaul side, it is not quite clear what features shall be supported, such as UL-MIMO, CA etc. which could largely impact the definition of Relay RF requirements. Therefore in this contribution, we are intended to clarify Relay backhaul capabilities, especially its supported antenna transmission mode.
2 Discussion
Relay performs as the UE while communicating with donor eNB, i.e. Relay backhaul uses the same air-interface as UE (including user plane and control plane). Moreover a consensus achieved in RAN1 is that for Relay backhaul transmitter, it does not define any additional antenna transmission mode beyond UE. In other words, same with UE, Relay backhaul transmitter supports two uplink transmission modes: Single-antenna port and Closed-loop spatial multiplexing which are defined in [1]. In RAN1 specifications, it defines that for transmission on a single antenna port, a single layer mapping to one codeword is used; for closed-loop spatial multiplexing mode, the layer mapping and precoding book are defined in [2], and currently UE can support a maximal 4 layers with applying 4 Tx antenna ports. With considering the restrictions on UE size, capability and cost, so far RAN4 mainly focused on UE configured with two transmit antenna ports. However, since Relay is expected to have larger size than UE, it could support up to 4 transmit antennas. By the way, there is no necessary to define more than 4 transmit antennas for backhaul link since there is no corresponding layer mapping or precoding books for uplink spatial multiplexing.
When defining Relay backhaul transmitter characteristics, we should take into account of its supported transmission modes. The possible related requirements are Maximum output power, Time alignment between transmitter branches. For backhaul link maximum output power, up to 4 antenna ports should be defined at the first step, as shown in the Text Proposal part. For TAE requirement, it is a necessary requirement for backhaul link and the detailed value is FFS.
Carrier aggregation is an important technology in LTE Rel-10 and it can provide higher peak/average data rate, however, considering the current workload in 3GPP, it is agreed that this feature will not be supported by Relay in Rel-10/11 frame time. 
3 Conclusion
In this contribution, we discussed the features, mainly the antenna transmission modes that shall be supported by Relay backhaul link. And based on the analysis, a TP on relay backhaul output power is provided for Relay WI [3].
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Backhaul link requirements

<Text will be added>
8.1.2
Output power

The following Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth for Relay backhaul. The period of measurement shall be at least one sub frame (1ms)
Table 8.1.2-1: Relay power class

	Relay power class
	Maximum output power
	Tolerance(dB) for

normal conditions
	Tolerance(dB) for

extreme conditions

	Class1
	+ 24 dBm (for one transmit antenna port)

+ 21 dBm (for two transmit antenna ports)

+ 18 dBm (for four transmit antenna ports)
	±2 
	±2.5 


In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.
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