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1. Introduction
During Sevilla meeting, [1] was agreed as a way forward on special subframe patterns for FS2, in [1], DwPTS is proposed to be:
· Downlink control signaling shall always be present in DwPTS similar to an ordinary downlink subframe. Detailed design of DwPTS with downlink control signaling is FFS.
· Downlink reference signals shall always be present in DwPTS. Detailed design of DL reference signals in DwPTS is FFS.

· Downlink data can be transmitted in DwPTS. Data in DwPTS is not associated with data in other downlink subframes.
Also, from the special subframe patterns agreed in [1], the minimum length of DwPTS is 3 OFDM symbols.
In this contribution, detail design on DwPTS is discussed, it is proposed that:
· Reference signals in the first 2 symbols of DwPTS are shifted by one symbol.
· Control channels start from the 2nd symbol in DwPTS.
· The resources in the first symbol in DwPTS other than P-SCH in case of bandwidth wider than 1.4MHz are used for control channels and no PDSCH there.
· Other resources in DwPTS are used for PDSCH transmission and scheduled by PDCCH in DwPTS.
2. Discussion
2.1. Reference signals in DwPTS
According to the latest version of TS36.211 [2], P-SCH is located at the central 6 RBs of the first OFDM symbol in DwPTS, therefore the reference signals on antenna port 0 & 1 which originally located at the REs occupied by P-SCH are punctured and the channel estimation for PDCCH and PDSCH in DwPTS would be impacted. The problem can be illustrated in figure1, which assumes normal CP and four transmit antenna case.
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Figure1 Problem for RS in DwPTS
To guarantee the performance of channel estimation for control signaling and data in DwPTS, we propose to shift the RS in first 2 symbols by one symbol to avoid collision with P-SCH, that is:
· The RS originally located in the 1st symbol are shifted to the 2nd symbol
· The RS originally located in the 2nd symbol are shifted to the 3rd symbol

· Other RS in DwPTS remain the same position as normal downlink subframes
· RS in DwPTS which would be punctured for larger GP are not moved (as agreed in [3] for previous FS1 TDD)
The suggested RS structure for DwPTS can be seen in figure 2.
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Figure 2 Proposed RS Structure for DwPTS
2.2. Control channels in DwPTS
Control signaling is agreed to be present in DwPTS always which is similar to an ordinary downlink subframe[1]. In an ordinary downlink subframe, PCFICH is mapped to the 1st OFDM symbol, but for DwPTS, because of the shifting of RS, to guarantee the demodulation performance and maintain the same interleaver design, PCFICH is proposed to be mapped to the 2nd symbol in DwPTS, which is almost the same as the 1st symbol of an ordinary downlink subframe.
Therefore, it is proposed that (also shown in figure 3):
· For downlink bandwidth equals 6 RBs, control channels start from the 2nd symbol of DwPTS and end with the 3rd symbol. In this configuration, we have only n = 1 and n = 2 case. (n represents the number of OFDM symbols used for transmission of PDCCHs in DwPTS, which is indicated by PCFICH)
· For downlink bandwidth larger than 6RBs, we have only n = 2 and n = 3 case
· When n = 2, control channels start from the 2nd symbol of DwPTS and end with the 1st symbol (on REs other than REs occupied by P-SCH).
· When n = 3, control channels start from the 2nd symbol of DwPTS and then mapped to the 3rd symbol, end with the 1st symbol (on REs other than REs occupied by P-SCH).
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Figure 3 Control Channels in DwPTS
Resources in DwPTS other than P-SCH, RS and control channels are used for PDSCH transmission and scheduled by PDCCHs in DwPTS.
3. Conclusion
 In this contribution, detail design on DwPTS is discussed, it is proposed that:

· Reference signals in the first 2 symbols of DwPTS are shifted by one symbol.

· Control channels start from the 2nd symbol in DwPTS.

· The resources in the first symbol in DwPTS other than P-SCH in case of bandwidth wider than 1.4MHz are used for control channels and no PDSCH there.
· Other resources in DwPTS are used for PDSCH transmission and scheduled by PDCCH in DwPTS.
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