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1. Introduction
In RAN1#62, resource/configurations/pattern designs for non preocded CSI-RS were discussed and some agreements reached, it is FFS for CSI-RS transmission in DwPTS. It is very important for TDD system to support CSI-RS transmission in DwPTS as there are few DL subframes in some UL/DL configurations. 
2. Discussion  
In frame structure type 2 number of downlink subframes are less than in frame structure type 1 and in some UL/DL subframe configurations there are only very few downlink subframes where CSI-RS can be transmitted. Considering the increasing number of CSI-RS ports in the system, the number of CSI-RS patterns which can be supported in a subframe decreases. To efficiently support EBF/FD MIMO in TDD system, CSI-RS transmission in DwPTS shall be supported in Rel-13.
1, 2, 4, 8 ports
Figure 1 shows the 8 ports CSI-RS patterns for DwPTS length 11, 12 and 9, 10 OFDM symbols. The CSI-RS patterns for DwPTS length 11, 12 are similar to normal subframe except for time shifting and patterns for 4 and 2 ports have nested structure as in normal DL subframe. For the DwPTS length 9, 10 OFDM symbols there 2 patterns of 8 ports CSI-RS; nested structure similar to normal subframe can be considered for 4 and 2 ports CSI-RS patterns.
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a) Length 11, 12 OFDM symbols                b) Length 9, 10 OFDM symbols

Fig 1, 8 ports CSI-RS design in DwPTS
12 ports

Figure 2 shows an example of 12 ports CSI-RS patterns for DwPTS, where few more previously unused REs are utilized such that there are 4 patterns of 12 ports CSI-RS in DwPTS with length 11, 12 OFDM symbols. 
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a) Length 11, 12 OFDM symbols                b) Length 9, 10 OFDM symbols

Fig 2, 12 ports CSI-RS design in DwPTS
16 ports

Figure 3 shows an example of 16 ports CSI-RS patterns in DwPTS. Two 8 ports CSI-RS patterns are combined to form a 16 ports pattern. There are 2 patterns of 16 ports in DwPTS with length 11, 12 OFDM symbols and only 1 pattern in shorter DwPTS. In Rel-12, 2 CSI-RS ports are multiplexed on 2 consecutive REs using length 2 orthogonal cover code (OCC=2). For 16 ports CSI-RS pattern OCC=4 can be considered, for example ports 0, 1, 8 and 9 are multiplexed using length 4 orthogonal cover codes.
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a) Length 11, 12 OFDM symbols                b) Length 9, 10 OFDM symbols

Fig 3, 16 ports CSI-RS design in DwPTS 
3. Conclusions
In this contribution, we discussed the CSI-RS transmission in DwPTS for subframe structure type 2 and provided possible RE mapping pattern. For the length 11, 12 symbols DwPTS there are same number of REs available for CSI-RS mapping as in normal subframe, and for shorter DwPTS length there are fewer REs available. 
Proposal: CSI-RS transmission in DwPTS is supported in Rel-13. 
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