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In [1], the pattern of DRS for normal CP is agreed. The DRS pattern for extended CP is still open. This contribution outline the DRS design for extended CP case.  Further, we consider the overhead reduction strategies when dedicated RS is present. 
1 DRS with extended CP 

Figure 1 plots the DRS allocation in a subframe with extended CP configuration with considering the balance of the overhead of RS and performance or the cell coverage and the impact of the channel estimation error on the performance. In case the number of OFDM symbols for DPCCH is equal to 1, accounting for not degrading the performance of demodulating the dedicated data, the 12 RS is inserted into four columns as in figure 2. 
This DRS pattern has no impact to the agreed CRS allocation. From the discussion of the PDCCH channels and further considering in LTE the eNB master the operation we think that the PDCCH usually would take 3 OFDM symbols (OS) and DRS will not The 1 OS PDCCH can be taken as an extreme case. 
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Figure 1, DRS allocation with extended CP with the Number of OFDM symbols for PDCCH >=2
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Figure 2, DRS allocation with extended CP with the Number of OFDM symbols for PDCCH =1


2 DRS allocation considering CRS overhead reduction 

When dedicated transmission is employed, for further reducing the RS overhead we propose to save CRS in the second slot of a subframe for dedicated data as depicted in the figure 3-5. The CRS in the first TS is kept due to the obvious reason that there are control channels in the first n OFDM symbols (n<3) they need CRS for demodulation. In addition, the CRS in the first TS can be used for the DL channel quality estimation. The reasons for the CRS in the second TS saved for the dedicated data can be explained as:
In TDD system, without considering channel calibration and channel coherent time, the DL and UL channels are reciprocal, which makes the SRS in the uplink for channel quality estimation can be also employed for DL scheduling purpose. Thus, the CRS in dedicated subframe seems not important. When considering the channel calibration and channel coherent time, the reciprocity of DL and UL channels is not the case, the CRS in the first time slot is still enough for the downlink channel quality measurement as it requires not accurate channel estimates. 
For FDD system, it is the similar explanation for the second CRS. To our knowledge, maybe there is no other reason to keep the CRS of the second TS in the dedicated suframe except for the DL channel quality measurement, i.e. for CQI feedback for DL scheduling. As the scheduling mainly considers the channels in frequency domain in different PRB, the channel variation in time domain have limited impact on the scheduling. Furthermore, the channels variation in the time domain is not that fast within a subframe even in a high speed environment. In this sense, the channel estimation in the first time slot is enough. In case channel in time domain changes so fast, the DL channel quality feedback for scheduling would make no much sense for DL scheduling.  
In both FDD and TDD, for channel measurement concerned in RAN4, if it needs one channel quality output per subframe, four columns CRS and two columns CRS make little difference. When considering the asymmetrical structure in TDD when more UL subframes in a frame are configured than DL, FDD system is at better position with the CRS reduction strategy than the TDD system.
Accounting for the reasons above in TDD and FDD, the CRS in the second TS can be saved for the overhead reduction. 
The CRS reduction mode is only valid with the case when the PRB is covered only by dedicated data. When it collides with P-BCH, PCH or other common channel, maybe there are no DRS needed in the corresponding PRB, the CRS in the second time slots can not be ignored. In case the common data and dedicated data are mixed the CRS also can not be missed in the second TS. 
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Figure 3, DRS allocation with extended CP when the Number of OFDM symbols for PDCCH >=2 regarding to CRS reduction in second TS. 
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Figure 4, DRS allocation with normal CP regarding to CRS reduction in second TS


3 Conclusion  

In this contribution, we propose DRS allocation strategy with and without consideration of the overhead reduction:
1. Without overhead reduction consideration, for extended CP case, we propose to adopt DRS combined with CRS in figure 1 and figure 2.  
2. Considering the overhead reduction, we proposed to save the CRS in the second TS for data transmission 
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