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Proposed SDD Text for
Femtocell Cooperative Relay Support

Ping-Heng Kuo, Yu-Tao Hsieh, Pang-An Ting,

ITRI
Introduction
Multiple-input multiple-output (MIMO) techniques are supported by the femtocells for throughput enhancement and interference mitigation [1]. In some circumstances, due to restrictions on physical sizes, only single antenna can be equipped at the mobile stations (MS). Thus, Single-User MIMO can not be applied in these cases. 
According to Section 15.1 of the current SDD [1], an ARS can jointly transmit data from a subordinate station, which can enable multiple stations to share the antennas to create virtual antenna array, so the benefits of MIMO systems such as transmit/receive diversity, multiplexing, and beamforming gains can be extracted in a distributed fashion. Along with the advantages of MIMO transmission, cooperative communications also offer many other benefits such as reductions in energy consumptions (see [2] and references therein). In femtocells, however, due to the small coverage area, it is unlikely for an ARS to be existed within a femtocell. Hence, when the MS has only one antenna and there is no ARS in proximity, cooperative relaying may not be inapplicable in femtocells.
Nevertheless, the femtocells are mainly applied in indoor environments, so the MS mobility levels are generally very low. Therefore, an unscheduled MS may be regarded as a virtual static ARS in femtocells that can assist the scheduled MS to perform cooperative relaying. Furthermore, since the distances between MS in a femtocell are usually smaller, the virtual ARS may listen to the data from the MS more easily due to insignificant path loss.
Thus, we suggest the support of cooperative relaying in femtocell by regarding a MS as a virtual ARS. The protocol, control signals, and frame structures etc are all the same as the current multi-hop relay systems for 802.16m.
Text Proposal
----------------------------------------------------------Start of text ---------------------------------------------------------
17.10 MIMO Support

Femto BS may support multi-antenna techniques for improved throughput and interference mitigation performance.

MIMO techniques can also be applied in femtocell via cooperative relaying. In particular, an unscheduled MS can be regarded as a virtual ARS, based on the same protocol for cooperative relaying as described in Section 15.1. 
----------------------------------------------------------End of text ---------------------------------------------------------
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