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1   Introduction
In Sevilla meeting, different proposals on dedicated reference signal (DRS) patterns were presented and some candidates are identified for further evaluation and discussion ‎[1]-‎[6]. At Sorrento meeting, the discussion on this subject was continued and as the outcome of such discussion, a way forward proposal ‎[7] was formed, which was co-sourced by 27 companies. In this joint proposal, a DRS pattern for normal CP was proposed which considers different design aspects of DRS, including channel estimation performance, overhead, and its impact to the common RS (CRS). It is believed that the proposed pattern is a good compromise solution based on the above design considerations. In the end, this DRS pattern was adopted by LTE as the DRS pattern for normal CP for both FDD and TDD. 
The remaining issue left from the past meeting is then the DRS pattern for extended CP. In this contribution, we propose two DRS patterns for extended CP, which are based on the adopted DRS pattern for normal CP with some variations. The pros and cons of each pattern are discussed in brief. We recommend LTE to adopt one of these two patterns and close the discussion on this subject. 
2   Dedicated RS for extended CP
The proposed DRS patterns are illustrated in Figure 1and Figure 2. 
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Figure 1: Dedicated reference signal pattern 1 for extended CP
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Figure 2: Dedicated reference signal pattern 2 for extended CP
As the DRS density of these two proposed patterns is 12 per sub-frame, the same as that for normal CP, it is expected that both patterns will provide similar performance as those for normal CP. As shown in the figures, these two proposed DRS patterns also contain no DRS co-located on the same OFDM symbols asCRS, therefore, its impact to CRS is minimal.  
The other pros and cons of these two patterns can be summarized as follows:
1. Pattern 1 spread more broadly along time direction and therefore, its performance could be slightly better for extremely high mobility. 

2. Pattern 2  has higher DRS density along frequency direction and could lead to better performance in more dispersive channel, which is the typical case for extended CP deployment where cell site is larger. However, for BF deployment, due to the beamforming effect, the channel may not be that dispersive along frequency as compared with non-BF scenarios, therefore, the benefit of having higher DRS density along frequency direction may not be that obvious. 
3. Pattern 1 has some DRS located in the third OFDM symbol, which could be punctured if control channel takes the third OFDM  symbol. That could deteriorate its performance a bit. 
4. The DRS distribution of pattern 2 is not that balanced compared with pattern 1 as it has one DRS symbol in the first slot and two in the second slot. Therefore, the channel estimation performance in the first slot for distributed channel Nd=2 could suffer a little bit.  

3   Conclusions

In this short contribution, two DRS patterns are proposed for extended CP. The pros and cons are discussed for these patterns. It is believed that these two patterns should provide similar performance in general but their performance in different scenarios could be slightly different.  We therefore recommend LTE to consider them as promising candidates as DRS for extended CP and adopt one of them in the standard.  
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