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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 downlink.

2. 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

· PARC is beneficial in increasing the throughout particularly when the average received signal level for each transmitted signal is different [2]. Thus, multiple code word schemes should be supported even in the single-user MIMO case.
· However, the maximum number of code words supported by one UE should be restricted to e.g., two, considering the signaling overhead [3].

· Maximum number of code words
· The maximum number of code words supported in a multiuser MIMO case is four [4].
· The number of code words is increased according to the increase in the number of transmission antennas and/or that of simultaneous UEs, but the maximum is four.

3. Views on SDMA (Multiuser MIMO) and Pre-coding

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

· Relation between SDMA and pre-coding

· SDMA should be supported only by different transmitted beams associated with each UE, i.e., by pre-coding or adaptive beam forming.
· In other words, we do not support SDMA using the same beams among simultaneous UEs.
· In pre-coding, the channel gain associated with each transmission antenna is fed back, i.e., RF calibration is not necessary [5].
· In adaptive beam forming, the direction of arrival (DOA) of each UE is estimated from the uplink pilot channel, i.e., RF calibration is necessary [6].

4. Views on Open-Loop MIMO

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

· Definition of open-loop MIMO
· In our understanding, open-loop MIMO is defined as a MIMO transmission scheme that does not need feedback signaling “for antenna-dependent control.”
· Open-loop MIMO for shared data channel
· The support of a single code word was agreed upon.
· Therefore, open-loop MIMO should also be supported (should be investigated) for the shared data channel employing single code word scheme, i.e., without PARC.
5. Views on MIMO for Broadcast

In a MIMO Node B, the broadcast service should be supported. Regardless of the antenna configuration at a Node B, the same signal format such as the modulation and coding scheme is necessary for all UEs with multimedia broadcast multicast service (MBMS) provisioning in order to demodulate and decode the transmitted signals from multiple Node Bs. Therefore, delay diversity should be applied to a Node B employing multiple transmission antennas [7]. 

Employing a feedback signal from UEs is not feasible in the MBMS mode. 

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 downlink.
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