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1 Introduction
Open-loop MIMO transmission schemes are considered for broadcast traffic. Especially, cyclic shift diversity (CSD) and space-time or space-frequency block codes (STBC or SFBC) are focused on for reliable transmission of downlink control channel in the current Technical Report [1].
Here we propose to consider another open-loop MIMO transmission scheme which is a combined space-time (or space-frequency) block code/cyclic shift diversity (STBC/CSD) scheme. We have already presented the combined STBC/CSD scheme in the previous meeting [2]. In this paper we provide more performance simulation results by considering two receive antennas. Compared with the pure STBC and pure CSD, the combined STBC/CSD outperforms (at least, is never worse than) the others for any cases (either high code rate or low code rate, and either flat or selective). Another interesting advantage of the combined STBC/CSD scheme is scalability to any number of transmit antennas.
In the last section, we present a text proposal.

2 Performance Evaluation for 4 Transmit Antennas and 2 Receive Antennas
Here we evaluate the following three open-loop MIMO transmission schemes for 4 transmit antennas and 2 receive antennas.
· Pure Cyclic Shift Diversity (CSD) [4,5]

· Pure STBC [3]: Time-multiplexed two Alamouti STBCs
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Figure 1. Combined STBC/CSD MIMO transmission scheme for 4 transmit antennas.

All the three transmission schemes enable use of very simple detection. We consider flat fading, slowly selective (Pedestrian A) and highly selective fading (TU) channels. We consider high code rate (2/3) as well as low code rate (1/4) for Turbo code.
Figs. 2, 3, and 4 show the performance comparisons for low code rate of 1/4. For flat fading channel, all the three schemes have a similar performance. The pure STBC is a little better than the pure CSD and the combined STBC/CSD is a little better than the pure STBC. As the channel becomes more selective, the performance gap between the pure CSD and the pure STBC or the pure STBC/CSD increases. If the channel is very selective, then the pure STBC and the combined STBC/CSD have almost the same performance.

Figs. 5, 6, and 7 show the performance comparisons for high code rate of 2/3. The performance gap between the pure CSD and the combined STBC/CSD becomes quite large. Also, when the channel is flat or slowly selective, the combined STBC/CSD is shown to clearly outperform the pure STBC.
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Figure 2. Performance comparison for code rate 1/4 and flat fading channel.
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Figure 3. Performance comparison for code rate 1/4 and Ped. A channel (5 MHz).
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Figure 4. Performance comparison for code rate 1/4 and TU channel (5 MHz).
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Figure 5. Performance comparison for code rate 2/3 and flat fading channel.
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Figure 6. Performance comparison for code rate 2/3 and Ped. A channel (5 MHz).
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Figure 7. Performance comparison for code rate 2/3 and TU channel (5 MHz).

3 Conclusion 
We draw the following conclusions for the performance of the combined STBC/CSD MIMO scheme compared with the pure CSD and the pure STBC schemes:

· Low code rate

· Flat fading: All the three schemes are similar.

· Selective fading: The combined STBC/CSD and the pure STBC are similar, but the pure CSD is worse than the other two schemes.

· High code rate

· Flat or slowly selective fading: The combined STBC/CSD clearly outperforms the pure STBC as well as the pure CSD.

· Highly selective fading: The combined STBC/CSD and the pure STBC are similar, but the pure CSD is quite worse than the other two schemes.

Accordingly, we can conclude that the combined STBC/CSD outperforms (at least, is never worse than) the others for any cases (either high code rate or low code rate, and either flat or selective). Compared with the pure STBC, another interesting advantage of the combined STBC/CSD scheme is scalability to any number of transmit antennas.

Based on the above observations, we suggest study of the combined STBC/CSD MIMO transmission schemes for reliable transmission of the downlink broadcast traffic.
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5 Text Proposal
We propose to add the combined STBC/CSD technique as a study item for reliable transmission of downlink broadcast traffic as follows.
-------------------------------------Start of 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.  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. Open loop block code-based transmit diversity, cyclic shift diversity, and combined space-time (or space-frequency) block code/cyclic shift diversity techniques should be considered.
-------------------------------------End of text proposal-------------------------------------------------
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