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1. Introduction
According to the objective of the relay WID agreed at RAN#46, this paper discusses Relay Node (RN) capability required for the coverage-improvement scenarios [1]. 
2. Discussion
This section investigates whether additional parameters for the RN to support coverage-improvement need to be defined assuming to re-use the UE-EUTRA-Capability IE defined in [2] as follows: 
UE-EUTRA-Capability information element
-- ASN1START

UE-EUTRA-Capability ::=



SEQUENCE {


accessStratumRelease



AccessStratumRelease,


ue-Category






INTEGER (1..5),


pdcp-Parameters





PDCP-Parameters,


phyLayerParameters




PhyLayerParameters,


rf-Parameters





RF-Parameters,


measParameters





MeasParameters,


featureGroupIndicators



BIT STRING (SIZE (32))



OPTIONAL,


interRAT-Parameters




SEQUENCE {



utraFDD







IRAT-ParametersUTRA-FDD



OPTIONAL,



utraTDD128






IRAT-ParametersUTRA-TDD128



OPTIONAL,



utraTDD384






IRAT-ParametersUTRA-TDD384



OPTIONAL,



utraTDD768






IRAT-ParametersUTRA-TDD768



OPTIONAL,



geran







IRAT-ParametersGERAN




OPTIONAL,



cdma2000-HRPD





IRAT-ParametersCDMA2000-HRPD


OPTIONAL,



cdma2000-1xRTT





IRAT-ParametersCDMA2000-1XRTT


OPTIONAL


},


nonCriticalExtension




UE-EUTRA-Capability-v9x0-IEs

OPTIONAL

}

UE-EUTRA-Capability-v9x0-IEs ::=
SEQUENCE {


cdma2000-e1xCsfb-r9




IRAT-ParametersCDMA2000-e1xCsfb-r9
OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

(The rest is omitted)
· accessStratumRelease
Since it has been agreed that AS protocols on Un is based on the standardised protocols, i.e., RRC, PDCP, RLC and MAC, it can be re-used to define the release of specifications supported by the RN. 
· ue-Category
In Release 9, five UE categories are defined to indicate a combined uplink and downlink capability as defined in [3]. In light of the fact that the RN has a role as a UE, the UE category can be re-used for the RN to define its capability for the coverage-improvement purpose. The necessity of RN specific category should be studied for further, if problems to reuse the UE category are identified in future. 
· pdcp-Parameters
The necessity of a new RoHC profile is dependent on architecture being studied in RAN3 and approach to header compression that is taken [4]. If the selected architecture and approach require the new RoHC profile, it needs to be defined in the supportedROHC-Profiles. 
· PhyLayerParameters
This field defines support of UE transmit antenna selection and UE specific reference signals in downlink for FDD, and can be re-used for the RN. 
· rf-Parameters
This field can be re-used to define E-UTRA radio frequency bands supported by the RN as a UE. 
· measParameters
Measurement parameters defined for the UE can be re-used for the RN as a UE, and hence this field can also be re-used for the RN.
· featureGroupIndicators
Feature group indicators defined for the UE could be re-used for the RN to make sure the supported functionalities as a UE. It is FFS whether the RN specific featureGroupIndicators are needed.
· interRAT-Parameters
Since relays are supported only for E-UTRA, inter-RAT related parameters are not necessary for relays. 
2.1. Additional parameters for RN operation

Following parameters need to be investigated for the RN operation. 
· Necessity of resource partition between Un and Uu

Necessity of resource partition between Un and Uu should be informed the DeNB as RN capability. Relays need to support following two backhaul operations [5].
· out-band, in which case the eNB-to-RN link does not operate in the same band as direct eNB-to-UE links within the donor cell. In this case, the resource partition is not required. 
· in-band, in which case the eNB-to-RN link share the same band with direct eNB-to-UE links within the donor cell. Even in in-band operation, there are two scenarios as follows: 

· in-band with resource partition, in which case the RN cannot make sure sufficient isolation of the outgoing and incoming signals and needs to avoid self-interference at its own receiver caused by simultaneous transmission and reception. 

· in-band without resource partition, 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. 
Following use cases could be considered for the application of this in-band relay operation:

· Rural area

· Wireless backhaul

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

· Indoor relay

Indoor relays refer to RNs placed inside a building in order to provide enhanced indoor coverage [6]. One deployment scenario, for instance, is that the antenna for backhaul link is installed on the rooftop of the home or the corporate building and the antenna for access link is installed inside the home or the building where the coverage is needed. In this scenario, the antenna spacing between backhaul link and access link is adequately separated and hence the sufficient isolation in the RN could be ensured. 
To support the abovementioned relay operations, the RN needs to inform the DeNB of the necessity of resource partition, so that the DeNB can make sure the appropriate operation for the RN being connected. Hence, the following is proposed. 

Proposal 1:
The necessity of resource partition between Un and Uu should be informed the DeNB as a parameter of the RN capability.

· RN indication

At RAN2#66bis, it was agreed that the DeNB needs to be aware of the RN being connected [7]. One alternative is to introduce a single bit indicating if the node is an RN or not in the UE-EUTRA-Capability IE. However, for this purpose, the other alternatives can also be considered as described in [8]. Thus, the necessity of this indication depends on the solution how the DeNB knows the RN connection. 
3. Summary and proposal
This paper investigated additional parameters required for the RN to support at least coverage-improvement scenarios assuming to re-use the UE-EUTRA-Capability IE. In conclusion, the following proposal was made. 

Proposal 1:
The necessity of resource partition between Un and Uu should be informed the DeNB as a parameter of the RN capability.
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