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1. Introduction

Some of the high level principles of MIMO channel transmissions for the unicast mode were agreed upon at the LTE MIMO teleconference meeting on February 1st [1]. In accordance with the issues agreed upon, this paper presents basic schemes for MIMO channel transmissions in the E-UTRA uplink.

2. Views on Transmission Antennas

Single-antenna transmission at a UE should be baseline in the uplink. However, single-user MIMO with employing two transmission antennas should be supported to achieve the maximum target data rate of 50 Mbps [2]. 

3. Views on Multiuser MIMO by SDMA

Support for both space division multiple access (SDMA) (multiuser MIMO) and pre-coding were agreed upon.

· Support for multiuser MIMO

· Employing multiuser MIMO is beneficial in increasing the cell throughput using SDMA of simultaneous UEs [3],[4].
· Thus, multiuser MIMO should be supported particularly assuming a single-antenna transmission at a UE.

· In the uplink multiuser MIMO, pre-coding is not necessarily used at the UE transmitter. On the other hand, at a Node B receiver, adaptive beam forming and/or interference cancellation are used to separate the data channel from different UEs.

4. Views on Code Words

Support for multiple code words was agreed upon. Moreover, it was agreed that a single code word is a special case of a multiple code word case. 

· Support for PARC

· Support of multiple code words for a single-user MIMO case with two transmission antennas is FFS from the tradeoff relationship between the achievable gain and increasing signaling overhead.

· In multiuser MIMO, PARC is very beneficial in increasing the user throughout and sector throughput, since the difference in path-loss between UEs is generally large [5]. Thus, multiple code word schemes with PARC should be supported in a multiuser MIMO case.
· Maximum number of code words
· The maximum number of code words supported in a multiuser MIMO case is four, because the maximum number of UEs supported by multiuser MIMO is four.

5. Views on Open-Loop MIMO

Support for open-loop transmit diversity was agreed upon for the control channel. However, the definition of open-loop MIMO in the discussions at the MIMO teleconference meeting was not clarified.

· Transmit diversity and open-loop MIMO 

· We have a negative view toward using transmit diversity and open-loop MIMO for the control channel in uplink considering the increase to the signaling overhead.

· The necessity of transmit diversity and open-loop MIMO for the shared data channel is FFS.
6. Conclusion

In accordance with the issues agreed upon, this paper presented basic schemes for MIMO transmissions employing multiple transmission antennas at a Node B in the uplink.
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