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This contribution summarizes the results reported in contributions [1-3], and recommends that cyclic delay diversity be strongly considered as the preferred transmit diversity option for data and control channels.  
Intel’s contributions [1-3],  focus on comparing the performance of downlink transmit diversity schemes based on space-time-block-codes (STBC) and cyclic-delay-diversity codes (CDD) for 2x2 antenna configurations.  Contribution [1] compares the system performance of transmit diversity schemes when  channel quality (CQI) feedback is available and frequency-dependent scheduling can be exploited to improve system performance. We show that the diversity benefit of STBC schemes is reduced in an interference-limited cellular system.  In contrast, CDD can be designed with low-delay values  to improve system performance over space-time-block codes (STBC) by enhancing frequency and multi-user diversity gains in a system.  Our results show that with proportional-fair scheduling, CDD can out-perform STBC in terms of average spectral efficiency and cell-edge user throughput, particularly in flat fading channels.  The average cell-edge user throughput results indicate that CDD  can benefit low-medium mobility weak data users in the system for whom CQI feedback is available.  We note that the multi-user diversity benefit  from CDD is also extensively illustrated in contributions [4,5].  We also note that other techniques such as beam-forming can provide improved performance over CDD when used with frequency-dependent scheduling, but the feedback requirements for beam-forming schemes are greater than the fixed delay CDD option described in [1].
Contributions [2-3], compare CDD and STBC in an  open loop setting, where CQI is unavailable or unreliable.  Scenarios requiring open-loop diversity schemes include  transmission to high mobility data users as well as transmission on low-rate control channels.  We assume that distributed sub-carrier transmission will be used for open-loop transmission and  CDD will use a “large-delay” value to maximize frequency diversity. Our link-layer results in [2],  show that  the gains of STBC over CDD are dependent on particular interference scenario experienced by the user.  While STBC has an 0.25-1dB advantage over CDD in noise-limited scenarios, for interference-limited cases representative of cellular systems, CDD can perform better than STBC for low code rates.   Our results in [3] also show that when user throughputs are evaluated in a system level setting where the interference scenarios can be better captured,  the performance of open-loop CDD and STBC schemes is similar.  Hence CDD can also be a viable transmit diversity scheme for use with open-loop mode.
In addition to the performance aspects,  CDD has simplicity and scalability advantages over STBC, which are already noted in [6,7]:

1. CDD codes are easily scalable to more than 2 TX antennas. With STBC, different codes must be designed when number of transmit antennas > 2.

2. Unlike the STBC case, the same SISO decoder may be used for decoding CDD transmissions with any number of transmit antennas.   

3. Resource allocation with STBC is complex, especially for more than 2 antennas, as contiguous pairs of symbols/sub-carriers need to be reserved to carry STBC encoded symbols.

Considering complexity and scalability, together with the performance results reported here and in  other contributions [1-5], CDD should be strongly considered as the preferred transmit diversity option for EUTRA.
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