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1 Open-Loop Transmit Diversity

In an OFDM system, the coded modulation symbols are carried over OFDM subcarriers in the frequency-domain. Therefore, in a frequency-selective channel, the frequency-diversity gain can be obtained by FEC (Forward Error Correction) coding across the OFDM spectrum. With multiple transmit antennas available at the transmitter; it is possible to convert the spatial-diversity into frequency diversity by sending cyclically delayed signals from different transmit antennas. The scheme that enables this kind of operation is called cyclic shift diversity or cyclic delay diversity (CDD). In general, CDD provides greater gains when a strong coding is used (lower coding rate). In addition, the difference in performance between space-time/space-frequency (ST/SF) block codes and CDD is negligible for the strong coding rate case. This is particularly true when two receive antenna diversity is assumed.  In general, control signalling uses strong coding and therefore the difference in performance between CDD and ST/SF coding for control signalling is expected to be small.   However, for a weak code with higher coding rate, frequency selective fading may erase some of the coded symbols and therefore making the effective coding rate very high thus penalizing the performance. In case of space-time or space-frequency coding, full spatial diversity is obtained within each coded modulation symbol. Therefore, the full diversity benefit would be there even for very high coding rates. However, higher coding rates are generally used for data traffic only, which also employs Hybrid ARQ. The use of hybrid ARQ may further close the performance gap between CDD and ST/SF coding. 

The CDD approach provides certain advantages over space-time or space-frequency codes. The Alamouti code cannot achieve full rate transmission when the number of transmit antennas is greater than two. For more than two transmit antennas case, either the code rate needs to be less than 1 or a non-orthogonal space-time or space-frequency code needs to be employed. Moreover, different space-time or space-frequency codes needs to be designed for different number of transmit antennas. In both non-orthogonal case and code rate less than 1, performance penalty is introduced for space-time or space-frequency codes. On the other hand, the CDD approach can be easily extended to more than two transmit antennas case.  Therefore, we propose to investigate open loop transmit diversity schemes based on both CDD and block codes for MIMO evaluation in Evolved UTRA. 
2 Text Proposal for 25.814

--- Begin Text Proposal ---

7.1.1.4
MIMO and Transmit Diversity
The baseline antenna configuration for MIMO is two transmit antennas at the cell site and two receive antennas at the UE. The possibility for higher-order downlink MIMO (four TX/RX antennas) should also be considered. 
Since control channel performance can be difficult to improve through other sources of diversity (retransmission, link adaptation, etc.), open loop transmit diversity schemes should be considered for the downlink control channels.  The open loop transmit diversity can also be considered for the downlink unicast traffic. Transmit diversity schemes vary with respect to their complexity and ability to support a variable number of transmit antennas. Therefore, the simplicity and scalability of transmit diversity schemes should be compared as well as their performance gains.  Cyclic shift diversity as well as open loop transmit diversity techniques based on block codes should be considered.
--- End Text Proposal ---
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