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1 Introduction

This contribution provides our views on some open issues of the UL sounding RS design, e.g. how many sounding bandwidths and how to multiplex sounding RSs from UEs with different sounding bandwidths.
2 Necessity of multiple sounding bandwidth 
The system can restrict some UEs’ scheduling bandwidth as well as sounding bandwidth according to their data type (e.g., VoIP), wireless circumstances (e.g., higher velocity ), or power limitations (e.g., those UEs located at the cell edge) without obvious performance loss [2]. This restriction on sounding bandwidth increases the number of simultaneous sounding RSs and possibly the number of simultaneous scheduled UEs. On the other hand, for those UEs with good channel conditions and large bandwidth service requirement, a larger sounding bandwidth can enable more efficient scheduling. Thus, the system should support smaller sounding bandwidth along with larger sounding bandwidth. 
In order to maintain a reasonable multiplexing complexity and DL control signalling overhead, only a few kinds of bandwidths of sounding RSs should be supported in the system. The number of sounding bandwidths also depends on the system bandwidth. For instance, 1.25MHz and 5MHz sounding RSs can be both allowed in 5MHz system deployment, but only 1.25MHz can be used in 1.25MHz system deployment, etc.
As for the minimal sounding RS bandwidth, since 1.25MHz is one of operation bandwidth supported in E-UTRA, 1.25MHz bandwidth sounding RS should be supported. Additionally, to avoid shorter RS sequence which often results in a smaller number of RS sequence available, 1.25MHz can be the minimal bandwidth of sounding RS.
3 Multiplexing of multiple sounding bandwidth
There are at least two methods for multiplexing different sounding bandwidths, comb-like FDMed and CDMed.

One method of multiplexing different RSs from UEs with different sounding bandwidths can be comb-like FDMed, as shown in the example of [1], 3 scheduling bandwidths, namely 1.25 MHz, 2.5 MHz, and 5 MHz, are achieved in a 5 MHz system by a comb-liked FDM with repetition factor (RPF) equal to 3. Obviously, the multiplexing method is affected by the restriction of ZC sequence length especially when the 1.25MHz sounding RS is used with a large RPF,
Another method, with the combination of different cyclic-shifts of ZC sequences and frequency hopping, is that multiple sounding bandwidths can be multiplexed in a CDMed way. As depicted in Figure 1, the RSs with different sounding bandwidths are obtained by hopping. In this way, different RSs are CDMed based on cyclic-shifts in the minimal sounding bandwidth of the block assigned to the sounding RSs in a sub-frame, and then the each RS can hop across different frequency band during a few of sub-frames or slots to achieve required wider sounding bandwidth. Obviously the required channel sounding has to be obtained with a certain time delay which depends on the minimal sounding bandwidth and the required sounding bandwidth.
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Figure 1 CDMed sounding RSs
4 Conclusion

In this paper, the necessity and multiplexing of multiple sounding bandwidths are discussed. To conclude, our standpoints can be summarized as follows:

· Multiple sounding bandwidth are necessary

· Frequency hopping to achieve wider sounding bandwidths
· Different sounding bandwidths can be comb-like FDMed or CDMed  
· 1.25 MHz  is the minimal bandwidth of sounding RS
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