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1. Introduction

This paper presents the discussion and text proposal for the uplink reference signal structure.

2. Discussion

CAZAC sequences are the most suitable selection for uplink pilots due to the flat frequency response that enables higher performance for frequency domain equalization in the receiver side and the low PAR that enabled low back off in the UE transmitter. Further, we recommend using different CAZAC sequences in different cells in order to maximize the interference averaging between cells and maintaining the low PAR properties of the CAZAC sequences. We emphasize that the benefits of the CAZAC sequences are lost if scrambling is employed.

The out-of-band pilot is needed for channel dependent scheduling.  We recommend using an in-band pilot in SB2, and an out-of-band pilot in SB1as stated in [1] and [2]. With this kind pilot allocation we can achieve sufficient channel estimation performance while still being able to do channel dependent scheduling.  To further improve channel estimation performance in the frequency domain, a scattering of the out-of-band pilot structure in SB1 over multiple sub-frames should be applied. 

In the inner portions of the cell, orthogonalization of the pilot signals is needed for both channel dependent scheduling and virtual MIMO.  For this we recommended using cyclic shift of CAZAZ sequences [5] and IFDMA. 
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3. Conclusion

· With localized data, we recommend using an in-band pilot in SB2, and out-of-band pilot in SB1.  This kind of pilot allocation enables channel dependent scheduling while maintaining sufficient channel estimation performance. 
· We recommended using different CAZAC sequences in different cells in order to maximize the interference averaging between cells and maintain the low PAR properties of CAZAC codes. 
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Text proposal

---------------------------------------------- Start text proposal ----------------------------------------------

9.1.1.2.1
Uplink reference-signal structure

As indicated in Section 9.1.1, uplink reference signals are transmitted within the two short blocks, which are time-multiplexed with long blocks.  Different CAZAC sequences are used in different cells in order to maximize the interference averaging between cells and maintain the low PAR properties of the CAZAC sequences. Uplink reference signals are received and used at the Node B for the following two purposes:
---------------------------------------------- End text proposal ----------------------------------------------

