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1 introduction

In 3GPP standardizations, MIMO techniques have been actively discussed and various categorized schemes have been brought onto TR 25.876 and TR 25.869, including spatial multiplexing, STTD, Beamforming, etc [1]. For high-rate transmissions, spatial multiplexing is a key feature in MIMO schematic. Spatial multiplexing and beamforming can be a good combination for compensation of the increased spatial channel interference, while STTD is considered to be an independent function which can be easily applied to achieve diversity gain. The previous works in HSDPA-MIMO considered the single-user based transmissions through different transmit antennas except some contributions such as [2], [3]. In [2] and [3], single-user and multi-user MIMO techniques are overviewed, where the efficient transmit adaptation method for multi-user MIMO is also described. In this contribution, we present some candidate solutions of single-/multi-user MIMO schemes for 3GPP evolution.
2 Single-user mimo scheme

Spatial multiplexing is of significant concern in high-rate MIMO transmissions. In 3GPP, Lucent and TI proposed the transmit precoding multiplexing scheme, known as per-stream rate control (PSRC) and modified PSRC, respectively [4], [5]. In PSRC, transmit unitary precoding matrix W is given by
.
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where the matrix W is chosen at the receiver from a finite predetermined set to maximize throughput. MCS level and the precoding matrix are jointly selected in combination to maximize the total throughput. In modified PSRC, the quantization methodology of factors in precoding matrix is different, and the MCS sets for TxAA and 2-stream precoded transmissions are selected separately. In [5], it is shown that the modified PSRC is more robust to high UE speed than the conventional PSRC, while the required MCS levels for the modified PSRC are reduced to achieve the comparable performance.
3 multi-user mimo scheme

In [6], multi-user based MIMO scenario has been proposed and adopted in 3GPP TR [1]. The proposed scheme, per-user unitary BF/FB rate control (PU2RC), exploits multi-user selection diversity corresponding to CQI feedback. Transmit precoding can be processed as in PSRC, and hence the technical compatibility is guaranteed. The only difference is that in PU2RC different transmit antennas can be assigned to different user streams for multi-user multiplexed transmissions. The amount of feedback bits is controlled by the performance requirements. The precoding matrix is a predetermined set of unitary matrices, which makes each transmit stream as close to being orthogonal as they can be.
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Figure 1. Transmitter structure of multi-user MIMO

In Fig. 1, the genetic schematic of multi-user MIMO transmission is described, where a set of users are selected along with MCS levels according to CQI feedback. The selection scheme of unitary precoder depends on the feedback bits, resulting in various performance differences.
4 conclusion
We described the possible scenarios of MIMO strategies for 3GPP evolution. Multi-user MIMO including single-user transmissions is of major concern in high-rate multi-user multiplexing communications. We examined the general schematic of MIMO which holds the compatibility of feedback precoding schemes for single-/multi-user scenarios. The proposed framework of MIMO can make a primary contribution on the current as well as future 3GPP in terms of its functional impact on related technical issues of standardizations.
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