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1. Introduction
This contribution presents our views on DL/UL DM-RS overhead reduction for small cell enhancements.
2. Discussion for DL DM-RS
Generally, there is a tradeoff relationship between the overhead reduction and performance loss due to the degradation in the channel estimation accuracy. As shown in Fig. 1, the performance loss due to channel estimation error tends to be large when the received SINR is relatively low although a slight throughput gain, e.g., less than 5%, could be observed in a higher SINR region. Therefore, if we introduce a DM-RS overhead reduction, dynamic switching using the DCI format is preferred considering the traffic load fluctuation in surrounding small cells especially in dense deployments. If not, deployment scenarios for the DL DM-RS overhead reduction would be very limited, e.g., only an isolated indoor cell scenario.
Observation 1: If we introduce the DM-RS overhead reduction, dynamic switching using the DCI format is preferred to support wider deployment scenarios.
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Figure 1 – Tradeoff between overhead reduction and performance loss (numerical analysis assuming half DM-RS insertion density)
3. Discussion for UL DM-RS
Also in the uplink, there would be a tradeoff between overhead reduction and performance loss. Therefore, dynamic switching using the DCI format is preferred to expand the number of deployment scenarios. 
In the uplink, how to achieve the overhead reduction may be a more difficult issue compared to the downlink since the Zadoff-Chu sequences are applied to the DM-RS sequence. One possible approach for the uplink DM-RS overhead reduction may be to apply distributed FDMA such as an SRS as shown in Fig. 2. This approach can also make it possible to orthogonalize flexibly the UL DM-RS transmissions from different users in dense small cell deployments [1]. Of course, one drawback to this scheme is a slight increase in the peak-to-average power ratio (PAPR), but this issue can be avoided by dynamic switching as shown in Fig. 2, and would not be so important when assuming small cell deployments.
Observation 2: One possible approach for the UL DM-RS overhead reduction is to apply distributed FDMA such as the SRS.
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Figure 2 – Dynamic switching between overhead reduction and orthogonalization using distributed FDMA

4. Conclusion

This contribution presented our views on DL/UL DM-RS overhead reduction for small cell enhancements. The following were observed.

Observation 1: If we introduce the DM-RS overhead reduction, dynamic switching using the DCI format is preferred to support wider deployment scenarios.

Observation 2: One possible approach for the UL DM-RS overhead reduction is to apply distributed FDMA such as the SRS.
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