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1. Introduction
CAZAC sequences are being considered as the basis for uplink reference signal design [1]. Zadoff-Chu and GCL sequences are well-known sequences that possess CAZAC properties.  In [2] we showed in detail that if the class of Zadoff-Chu or GCL sequences is properly chosen such that the resultant sequence is localized in the joint time-frequency domain, then more robust channel estimation in low SINR is possible using techniques such as de-noising. In this document we propose use of particular Zadoff-Chu and/or GCL sequences for downlink reference signals chosen to provide this desirable time-frequency properties.  
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2. Text Proposal
---------------------------------------- Start of text proposal ----------------------------------------------

In case of orthogonality between reference signals of different cells/beams belonging to the same Node B, the orthogonality is created in the code domain, i.e. the (frequency domain) sequence of reference symbols are multiplied by mutually orthogonal patterns. [The assumption regarding CDM-based orthogonality between reference signals of cells/beams of the same Node B is to be confirmed by means of system-level evaluation.]

Zadoff-Chu and/or Generalized Chirp Like (GCL) sequences with class 1 and/or class -1 are used as reference signals. This ensures the joint time-frequency (JFT) localization of reference signals for robust channel estimation.  Mutual orthogonality is implemented via cyclic shifts of the JFT localized Zadoff-Chu or GCL sequences.
Possible transmission of additional UE-specific downlink reference symbols are to be considered for dynamic beam forming or MIMO.

· Furthermore, to provide channel estimates for coherent demodulation of multi-cell MBMS transmission, the following approaches are to be considered:

· Cell-common reference signals (transmitted only in the sub-frames in which MBMS is transmitted).

· Cell-specific reference signals, together with group scrambling.
------------------------------------------- End of text proposal -------------------------------------------- 
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