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1. Introduction
At the TSG RAN WG1#51bis meeting in Sevilla in January 2008, the user-specific (or dedicated) reference signal (RS) structure was discussed, and the possible candidates were addressed [1]-[4]. This contribution presents our views on the dedicated RS structure for beamforming in the Evolved UTRA (E-UTRA) downlink. 
2. Views on Dedicated RS Structure for E-UTRA Downlink
At the RAN WG1 #50bis meeting in Shanghai, the way forward regarding the dedicated RS based on R1-074506 was agreed. Based on the way forward and the subsequent discussion at the last RAN WG1 #51bis meeting, our views on the dedicated RS structure are given below. 
· Since support of a dedicated RS is an optional UE capability at the moment, the dedicated RS should be used to obtain an additional throughput gain especially at the cell boundary. Taking into account that not all UEs support demodulation with the dedicated RS, allocation of the orthogonal common RSs for at least antenna ports #0 and #1 should not be changed even when a Node B configures the dedicated RS. This is because 2-by-2 MIMO is the basic antenna configuration in the E-UTRA downlink and this feature can secure coverage of the common control channels by utilizing Space Frequency Block Coding (SFBC) transmit diversity. Cyclic delay diversity (CDD) can be applied to the common control channels when allocating the common RS to only antenna port #0 from the discussion in the last RAN WG1 meeting. However, the performance of CDD is degraded especially when the fading correlation between antennas is high or the channel coding rate is large [5].
· The dedicated RS should be used only to demodulate a scheduled data channel intended for one UE. The common RS is used for Channel Quality Indicator (CQI) measurement, demodulating the common/shared control channel, and other measurement related purposes even when the dedicated RS is configured. The scheme for deriving CQI at a UE should be identical irrespective of the use of a dedicated RS for demodulation or not.
· Based on the evaluations in [1] and [6] that take into account the trade-off between the packet error rate performance and the loss due to the RS overhead, the appropriate number of dedicated RSs in one physical resource block (RB) seems to be 12. Therefore, we prefer “12Symbol_3” in [1] within the dedicated RS structure candidates decided at the last RAN WG1 #51bis meeting. This is because this structure achieves better performance especially under lower received signal-to-interference plus noise power ratio (SINR) and high mobility conditions compared to the dedicated RS structure with eight symbols per RB. These characteristics are essential to improving the throughput performance for a UE located near the cell boundary in suburban and/or rural areas.
3. Conclusion

This contribution presented our views on the dedicated RS structure for the E-UTRA downlink. Our views are summarized as follows.
· The allocation of the orthogonal common RSs for at least antenna ports #0 and #1 should not be changed even when a Node B configures the dedicated RS. This is because 2-by-2 MIMO is the basic antenna configuration in the E-UTRA downlink and this feature can secure the coverage of the control channel by utilizing SFBC transmit diversity.
· The dedicated RS should be used only to demodulate a scheduled data channel intended for one UE. The scheme for deriving CQI at a UE should be identical irrespective of the use of a dedicated RS for demodulation.
· Our preference regarding the number of dedicated RSs in a RB is 12, e.g., “12Symbol_3” in [1] which takes into account the tradeoff between the packet error rate performance and the loss due to the RS overhead.
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