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1. Introduction

In [1], it proposed the uplink reference signal structure for SIMO case This paper introduces the uplink reference signal structure design for MIMO case, which is a natural extension of [1]. The outline of this paper is as follows: Chapter 2 presents the reference signal transmission structure for uplink MIMO case. Chapter 3 introduces the pilot design in a special case, beamforming. A brief summary is given in Chapter 4. 

2. Basic principle of uplink MIMO reference signal structure
In case of uplink MIMO, the reference signal structure for each transmission antenna is similar to SISO/SIMO case. So, the SB1 is dedicated to both data demodulation/detection and channel sounding, and the out-band pilot is transmitted. While the SB2 is dedicated to data demodulation/detection only, and the in-band pilot is transmitted. Figure 1 shows the basic reference signal structure for each transmission antenna (i.e. option 3). 
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Figure 1
Option 3 of pilot transmission

We   propose   that the  same multiplexing scheme should be used for both MIMO and SIMO cases, i.e. if CDM is selected for SIMO then the choice for MIMO case should also be CDM. The MIMO case is just a simple extension of the original principle. The same principles apply for both multi-antenna MIMO and  Virtual MIMO. The CQI rate needs to be decreased when the system runs out of the orthogonal pilot resources.
3. Special case: uplink reference signal design for beamforming
From performance point of view, a more optimized uplink reference signal design exists in case of beamforming. In SB2, the same pilot code are transmitted from each antenna using the same beam as data block. We define it as beam-specific pilot. Then at the receiver, the effective channel impulse response as a whole, i.e.  
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 (e.g. 2 Tx antenna), could be estimated and used in data demodulation/detection. In this sense, the in-band beam-specific pilot is optimal for data demodulation.
While, the pilot codes selection in SB1 still obey the rules in chapter 2. We define it as antenna-specific pilot. It is the out-band pilot, and used for channel sounding and beam selection.
4. Summary

In this contribution, we introduce the basic principle of the uplink MIMO reference signal structure. Also beam-specific pilot and antenna-specific pilot are defined in a special case for beamforming.
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