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1 Introduction

Based on TDM and staggered pilot channel structure, several downlink common pilot structure for two transmitter antennas are proposed in [1, 2].Pattern 1~3 (TDM-based common pilot channel) are the examples of common pilot channel structure for two transmitter antennas showed in [1].
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(a) Pattern-1
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(b) Pattern-2
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(c) Pattern-3

Fig.1. Examples of common pilot channel structure for multi-antenna transmission
(Case 1: TDM-based common pilot channel)
From pattern 1~3, we can find orthogonality of the pilot channels from different antennas is achieved by TDM and/or FDM. When transmitter antenna 1 is transmitting pilots, the subcarrier is null at the antenna 2, and vice versa. This give rise to a question, how do we deal with power planed to allocate to nulled sub-carriers? Maybe there are two choices:

1. Compared with non-MIMO case, pilot sub-carrier power/data sub-carrier is increased, for example, 3dB for two transmitter antennas, and 6dB for four transmitter antennas. As a result of it, the coverage area of pilot channel may be much larger than that of data channel in MIMO case, which may bring unnecessary interference. 
2. Pilot sub-carrier power/data sub-carrier is identical regardless of the number of transmitter antennas. By this assumption, some power in MIMO case is reserved. As a result of it, the performance of channel estimation is reduced even in the slow frequency-selective, slow time-selective fading environments (Dedicated pilots are unnecessary in this case). 

In this contribution, we proposed a pilot pattern to handle this problem.

2 Proposed Pilot Pattern

Fig.2 illustrates the pilot pattern we proposed for two transmitter antennas. 
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Fig.2. proposed pilot pattern for two transmitter antennas



In our proposal, pilot symbol assigned to two antennas are preformed space-time coding (STC). In other words, antenna 1 and antenna 2 transmit pilots at the same time/frequency grid in a period of pilot assignment (for example, two sub-frames) with the following character: pilot symbols transmitted by antenna 1 in sub-frame 2 are the reverse conjugation transmitted by antenna 2 in sub-frame 1 while pilot symbols transmitted by antenna 2 in sub-frame 2 are the conjugation transmitted by antenna 1 in sub-frame 1.

Comparing with the general pilot assignment schemes, our scheme has the following advantages:

1. Pilot pattern for single transmitter antenna and two transmitter antennas has little difference, which can reduce the complexity of transmitter and receiver.

2. Pilot sub-carrier power/data sub-carrier is identical regardless of the number of transmitter antennas without reserving power.

3. Pilot density of each antenna for two transmitter antennas is the same as that for non-MIMO case without sacrificing the bandwidth efficiency.
3 Conclusion

In this proposal, a downlink common pilot structure for MIMO is presented. According our proposal, the pilot sequences transmitted by the transmitter antennas can be transmitted in the same sub-carriers if they are encoded with STC.  By this way, not only the orthogonality of pilots from different antennas are preserved, the efficiency of power is also increased.
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