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1. Introduction

There were some discussions in the RAN1 e-mail reflector between the RAN1 #60 and #60bis meeting concerning the relay node (RN) capability, but no agreements have been reached yet. In RAN2 #69 meeting, the following were agreed upon regarding the RN capability.
· There will be 3 cases to consider:
(a) Outband RN

(b) Inband RN with resource partitioning required

(c) Inband RN with no resource partitioning required

· DeNB needs to know whether resource partitioning should be applied on Un or not

· FFS how the DeNB would obtain this information

Concerning the RN capability issue, a consensusis required regarding whether or not the relay node should be configured through O&M similar to an eNB. In the last RAN2 #70 meeting, there were some discussions concerning the Un subframe (re-) configuration for inband relay with O&M or RRC and the following are agreed-upon.
· Initial Un subframe configuration is supported by RRC signalling initiated from the DeNB

· Reconfiguration Un subframe configuration is  done by RRC signalling initiated from DeNB
In this contribution, we present our views regarding the RN capabilities for Rel-10 considering the aforementioned RAN2 agreements.
2. Discussion
In [1], we investigated whether additional parameters for the Rel-10 RN to support at least coverage-improvement scenarios need to be defined assuming reuse of the UE-EUTRA-Capability IE defined in [2].
2.1. Supporting Inband Half-Duplex Relay

For Rel-8/9, physical layer UE capabilities, such as UE category, UE transmit antenna selection,  downlink UE specific reference signals, and dual layer beamforming, were defined. Similar to the abovementioned principles, support of relays should be considered as a RN capability for resource management at the DeNB. In addition, using the O&M approach, interfaces between the O&M system and E-UTRAN nodes, e.g., DeNB and RN, are implementation dependent and proprietary ones. It is more cumbersome for the RNs manufactured by different vendors to interwork with O&M systems. Thus, the standard approach by the 3GPP, i.e., the RRC approach, can ensure interworking in multi-vendor environments.
Based on the above observations, we believe that the DeNB should be informed whether or not inband half-duplex relay is supported as a parameter of the RN capability. Relays need to support two backhaul operations [3].
· Out-band, in which case the eNB-relay link does not operate in the same carrier frequency as relay-UE links. Rel-8 UEs should be able to connect to the donor cell in this case.
· Inband, in which case the eNB-relay link shares the same carrier frequency with relay-UE links.  Even in in-band operation, there are two scenarios as follows: 

· Inband half-duplex relay, in which case the RN cannot make sure sufficient isolation of the outgoing and incoming signals and thus needs to avoid self-interference at its own receiver caused by simultaneous transmission and reception. 

· Inband full-duplex relay, in which case the RN can make sure sufficient isolation of the outgoing and incoming signals by means of e.g., being equipped with a high performance duplexer or transmit and receive antenna separation, and hence, is able to proceed simultaneous transmission and reception. 
The following usage cases could be considered for the application of the inband relay operation.
· Rural area

· Wireless backhaul

Relays could primarily be used for coverage-improvement in these scenarios under full control of an operator. To support wider area coverage improvement, it is anticipated that relays can serve as large cells as macro eNBs, and the RN for these scenarios would be macro eNB type equipment rather than micro, pico or home eNBs. As such, it is feasible for the RN to be equipped with a high performance duplexer, which is typically a large component. 

· Indoor relay

Indoor relays refer to RNs placed inside a building in order to provide enhanced indoor coverage [4]. An example of a deployment scenario is when an antenna for the backhaul link is installed on the rooftop of a home or a corporate building and an antenna for an access link is installed inside the home or the building where the coverage is needed. In this scenario, the antenna spacing between the backhaul link and access link is adequate and hence sufficient isolation in the RN can be ensured. 

To support the abovementioned relay operations, the RN needs to inform the DeNB whether or not inband half-duplex relay is supported, so that the DeNB can make sure of the appropriate operation for the RN being connected. Hence, the following is proposed. 

Proposal :
DeNB should be informed whether or not inband half-duplex relay is supported as a parameter of the RN capability.
2.2. UE category
In Rel-9, five UE categories are defined to indicate a combined uplink and downlink capability as defined in [5]. In light of the fact that the RN has a role as a UE, the UE category can be reused for the RN to define its capability for coverage-improvement purposes. The necessity of a RN specific category should be studied further, only if problems in reusing the UE category are identified.
2.3. PhyLayerParameters
This field defines support for UE transmit antenna selection, UE specific reference signals in the downlink, and dual layer beamforming, and can be reused for the RN. The necessity of RN specific PhyLayerParameters should be studied further, only if problems in reusing the PhyLayerParameters are identified.
3. Conclusion
This contribution investigated additional parameters required for the RN to support at least coverage-improvement scenarios assuming the reuse of the UE-EUTRA-Capability IE in Rel-10. In conclusion, we propose the following. 

· Proposal: DeNB should be informed whether or not inband half-duplex relay is supported as a parameter of the RN capability.
The necessity to define an additional RN capability in addition to the UE capability should be studied further.
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