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1 Introduction

During the email discussion about the downlink reference signal, there was a proposal for using the dedicated reference signal with the sparse common reference signal, in order to reduce interference to other cells especially when the bandwidth occupancy of data signals falls below a certain level.

In this contribution, we compare the following two approaches
· Alt1: common only (captured in TR 25.814)
· Alt2: sparse common + dedicated
2 Discussion
Even though turning off the common reference signal could reduce the inter-cell interference, the gain is not significant as the amount of the frequency resource used for the common reference signal is just around 5%. Major gain of the interference reduction comes from not transmitting data, rather than reference signal, when there is nothing to send, which is obvious. 
In addition, we identify the drawbacks of Alt2 as follows:
· Channel estimation performance is degraded due to lack of (or less) time-frequency averaging/interpolation as shown in [1]. To compensate the performance loss, larger power and/or density would be required for the dedicated reference signal, which would in turn negate the benefit of turning off the common reference signal.

· L1/L2 control signalling, which cannot rely on HARQ, takes high benefit from the subcarrier-wise distributed transmission as shown in [2]. Alt2 does not fit well with the subcarrier-wise distributed transmission.
· Undesirable impact of the sparse common reference signal on CQI estimation and measurement for mobility support. In order to reduce the negative impact, the common reference signal density would need to be increased, which would reduce the claimed benefit of Alt2. 

· Increased overhead for transmitting the additional dedicated reference signal if the common reference signal density cannot be reduced much for transmission of e.g. shared L1/L2 control channels.
3 Conclusion 
Based on the observation of section 2, we propose to stick to Alt1, which is currently captured in TR 25.814. 
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