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1. Introduction
It has been decided that LTE should support broadband uplink sounding reference signals (RS) for the purpose of high quality UL link adaptation, channel dependent scheduling and closed loop power control.

This contribution proposes a sounding RS structure where the comb for each user can always span the whole bandwidth. In order to avoid power limitations of UEs on cell borders the comb spacing should be sparse enough to allow for all UEs in the cell to transmit sounding RS over the whole bandwidth. To compensate for the sparser comb structure it hops in frequency with small steps. The hopping principle is illustrated in Figure 1.

2. Discussion

Different structures of the sounding RS has been discussed and evaluated. The best performance yielded by a dense sounding comb spanning the whole bandwidth has to be balanced against the resources used for and by each UE. A dense sounding RS comb would strongly limit the number of UEs that can sound at the same time and in addition UEs on cell borders would risk power limitation and, thereby, degradation of performance. 
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Figure 1: Hopping sparse sounding comb shown at four different time instances.
This contribution proposes an alternative sparse comb with frequency hopping in small steps. This comb can span the whole cell bandwidth but has a somewhat larger comb spacing to prevent UEs on cell borders from running into power limitations. Figure 1 shows the proposed frequency hopping, where each hop is a fraction of the spacing between the sounding reference symbols. 

The spacing of a sounding comb should be configurable and set in steps of e.g. 12 sub-carriers depending on cell size and number of UEs that should send sounding RS simultaneously. In addition it is necessary to assure a sufficient number of base sequences when deciding on a minimum number of sounding RS per UE, e.g. 12. 
3. Conclusion

It is proposed to adopt a sparse comb structure spanning the whole bandwidth for all users at all sounding occasions for the UL sounding RS. The comb should be frequency hopping with small steps illustrated for in Figure 1. 
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