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1. Introduction

At the RAN1#47 meeting, it was decided that reference signal (RS) for CQI measurement (sounding RS hereafter) is multiplexed into the different SC-FDMA symbol from that to which the RS for demodulation (i.e., channel estimation for coherent detection) is multiplexed within the same 1.0-msec sub-frame duration. The sounding RS is multiplexed at the first SC-FDMA symbol in a sub-frame and multiplexing interval of sounding RS is FFS. We have proposed distributed FDMA based multiplexing of multiple RSs with different transmission bandwidths [1]. Similar view was proposed from other companies. In the case, usage of orthogonal radio resource in the frequency domain becomes inefficient if we allow the random assignment for RSs using distributed FDMA transmission with different transmission bandwidths. Thus, this contribution presents assignment scheme of sounding RSs with different transmission bandwidths.
2. Motivation of the Contribution 
· Sounding RS is transmitted with wide bandwidth for a Node B to find the best resource unit (RU) for each UE. However, due to the restriction of maximum UE transmission power, CQI measurement accuracy is degraded when a UE located near the cell edge transmits RS with the common wide bandwidth. This brings about error of optimum RU assignments and modulation and coding scheme (MCS) selection error. Therefore, we proposed multiple transmission bandwidths of sounding RSs as shown in Fig. 1, so that a UE can select the optimum RS bandwidth to achieve maximum user throughput.
· Distributed FDMA multiplexing is used for multiplexing simultaneous RSs with different transmission bandwidths.
· In distributed FDMA based multiplexing, the efficient usage of distributed FDMA signals is not achieved if RSs with different bandwidths are assigned randomly. One example is given in Fig. 2. As shown in Fig. 2, if the RS with narrow transmission bandwidths are randomly assigned, assignment of wideband RS is not possible. Thus, the efficient assignment of distributed FDMA resources is necessary. This problem was invoked in OVSF code assignment in W-CDMA. Then, the elaborated OVSF code assignments were proposed in many papers to achieve efficient OVSF code assignment.
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Figure 1 – Adaptive control of the transmission bandwidth of sounding reference signal
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Figure 2 – Problem in randomly assignment for the sounding reference signals using distributed FDMA
3. Sounding RS Assignment Based on OVSF Concept
Figure 3 illustrates one example of efficient assignment of sounding RS using distributed FDMA transmission. Note that (distributed) FDMA signal with the narrow bandwidth corresponds to code with large spreading factor. Wide bandwidth in frequency domain corresponds to small spreading factor in code domain.
The rule in the figure is to assign sounding RS from the one side in the total transmission bandwidth, in the increasing order of the transmission bandwidth from the narrowest (i.e., from the left in the example of the figure). By doing the assignment, the efficient usage of distributed FDMA signals is possible
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Figure 3 – Efficient assignment of sounding reference signal based on OVSF code assignment with tree structure
4. Conclusion

This contribution presents the necessity of efficient assignment of sounding RSs with different transmission bandwidths. Then, we proposed one example for efficient assignment of sounding RS based on OVSF code assignment with tree structure. 
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