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1 Introduction
The CoMP Work Item [1] approved in the RAN plenary #53 meeting has the objective: 

· Enhancements and requirements on downlink reference signals 
In this contribution, the necessity of DMRS orthogonality enhancement in scenario 4 is addressed and DMRS sequence design is discussed.
2 Discussion on DMRS Sequence in Scenario 4

Scenario 4 represents a network deployment with lower power nodes distributed within the macro cell. The lower power nodes share the same ID with macro cell. This deployment is expected to obtain both SFN gain and area splitting gain.
· SFN deployment

 SFN gain can be achieved by transmitting the same downlink data from multiple RRHs. As the received signal power is strengthened by combining the signals from different RRH, the demodulation performance will consequently be enhanced. To achieve SFN, the demodulation reference signals from different RRHs are also required to be identical. From this point of view, both CRS and DMRS can be utilized as the demodulation reference signal for SFN deployment as their initialization sequences are cell specific according to current specification as follows:
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DMRS :     
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· Area splitting deployment

The property of cell specific DMRS sequence brings a great constraint on the achievement of area splitting gain. The purpose of area splitting is to offload the traffic of macro site and improve the whole capacity by means of reusing the frequency and time resource. That is, each RRH can schedule the UEs on the entire system bandwidth so that the capacity of the whole macro area can be dramatically boosted. But one prerequisite of the spatial splitting is the interference can be well isolated between RRHs. One example of resource reuse factor 4 under scenario 4 is illustrated in Figure 1.
From figure 1, it can be observed that for macro eNB and each RRH there is one UE scheduled on the same bandwidth. As PDSCH is scrambled with UE specific scrambling sequences, the interference randomization for data can be guaranteed. But for DMRS, the same sequence for multiple DMRSs from macro and RRHs will result in a serious collision with each other. The unavoidable interference among DMRS from different nodes is detrimental to the channel estimation accuracy and demodulation performance of PDSCH and (if defined) E-PDCCH. To mitigate the DMRS interference from different nodes, the orthogonality among DMRS for different nodes should be considered, e.g. node- specific DMRS sequence. 
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Figure 1.DMRS collision in Scenario 4

In summary, in scenario 4, different requirements for DMRS sequence design are seen as the result of diverse deployment intentions. So far the deployment case to achieve cell splitting gain cannot be supported well by the current DMRS sequence design. 
Proposal: Take into account both deployment cases (SFN and cell splitting) when considering the possible enhancement of DMRS sequence design in scenario 4.   

3 Conclusion
From the above analysis, it can be observed that for the network deployment with distributed lower power node, the reduction of interference for DMRS is necessary if cell splitting gain is expected. Therefore, we propose the following:

· Take into account both deployment cases (SFN and cell splitting), DMRS sequence design should be further investigated.
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