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1 Introduction

To date there has been extensive discussion on UE capability for Release 9 and Release 10. [1] presents a way forward on UE categories for Release 10.

The discussion on relay node capability was initiated at RAN1#62bis in documents [2] and [3]. In [3], it is proposed that there is a single fixed relay node category and that this fixed category is that of a Category 6 UE. The main motivation for this proposal is understood to be a view that relay nodes are not battery-powered mobile units, but are fixed mains-powered units that may have significant processing power. [3] considers an example use case of a relay node for rural, scarcely populated environments.
There is a great deal of interest in wirelessly connecting machine-type devices to the Internet of Things. RAN2 [4] and SA2 [5] are working on network improvements for Machine-Type Communications (MTC) in Release 10 and Release 11. Coverage improvement is considered to be an important issue for MTC and this coverage improvement can be facilitated by the use of relay nodes. Hence this document argues that relay node categories should be appropriate for both support of high bandwidth communications (such as wireless broadband internet access) and for lower bandwidth applications such as MTC.
2 Relay-related MTC communication scenario
There is a great deal of discussion on MTC and MTC communication scenarios (ETSI held its best-attended ever workshop on MTC in October 2010 [6]). In this document, we highlight some (of the many) aspects of MTC that relate to relay node category:

· Many MTC applications have low data rate requirements (e.g. tracking, device monitoring, smart metering etc.).
· Coverage is an important feature of MTC. MTC devices may be stationary, in areas of poor coverage and expensive to physically maintain. For example, a smart meter may be located in a basement. If such a device is out of coverage, the utility company may be required to send a technician to re-locate or modify the meter if coverage: such “truck rolls” are expensive.
· The coverage at an MTC device may change over time. The life expectancy of a smart meter may be of the order of 30 years or greater. During such lifetimes, the coverage may change due to new buildings being erected, growing trees, changes in the deployment of cell sites etc.

Based on the above points, it is apparent that there is a need to be able to improve coverage for MTC applications. Improving coverage for MTC devices may be significantly simpler and more cost effective than re-locating and maintaining MTC devices in the field. We recognize that relay nodes are considered to be a useful candidate technology for improving coverage for MTC networks.

Furthermore low data rate MTC devices may be located in areas of poor coverage either in indoor locations (e.g. in factories, in shopping centres, in domestic buildings) or in outdoor locations (e.g. at industrial estates, in ports, in railway stations). Especially in the case of poor coverage in indoor locations, it may be desirable to improve coverage on a location by location basis, for example by installing a relay node at each location where coverage is poor. There may hence be a requirement for the installation of many relay nodes: the donor eNode B to relay node ratio may be high for MTC.
Given the number of relay nodes that may be required for MTC, the expected ARPU (Average Revenue Per User) from MTC and the low data rate requirements for MTC, it appears that an MTC relay node should be designed so as to minimize cost. A low category relay node would help to reduce cost and should be capable of supporting the low data rate traffic from MTC devices.

Hence it is proposed that:

Proposal: A relay node may have either the capability of a low category UE (category 1) or that of a high category UE. 
The method of informing the donor eNodeB of the relay node capability is considered to be out of the scope of RAN1, although RAN2 may consider the use of existing UE capability signaling for informing the donor eNodeB of the relay node capability.

3 Conclusions

This document argues that LTE-based technologies in future releases [7], [8] are applicable and desirable for MTC applications. Improved coverage, e.g. via the use of relay nodes, is considered to be important for MTC networks.

This document proposes that the relay specification in introduced in Release 10 should at least support a low category relay. Hence our overall proposal for relay node capability is:
Proposal: A relay node may have either the capability of a low category UE (category 1) or that of a high category UE.
The low category relay node would be desirable for an MTC network, the high category relay node would be desirable in a network for the support of broadband wireless internet access (and other applications) in rural, scarcely populated environments [2].
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