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1 Introduction 
In RAN1#68bis, it was agreed to introduce a new special subframe configuration for TDD as follows:
· For DwPTS with normal cyclic prefix in downlink, special subframe configuration 9 is added with (DwPTS:GP:UpPTS) = (6:6:2).

· For DwPTS with extended cyclic prefix in downlink, special subframe configuration 7 is added with (DwPTS:GP:UpPTS) = (5:5:2).

The details of the supported RSs for demodulation, and the corresponding transmission modes, were left for further discussion until RAN1#69 and are discussed in this paper. 

2 Discussion
It is clearly stated in the WID that the objective is to allow PDSCH transmission in DwPTS without modifying existing reference signals. It was clarified in RAN1#68bis that if DM-RS are supported, only truncated existing patterns can be considered to keep in line with the scope of the WID.
If DM-RS are not supported for PDSCH demodulation in the new special subframe configuration, the only alternative would be to restrict the new special subframe configuration to supporting only CRS based transmission modes. 
It is clear that DM-RS based transmission modes have a high and increasing importance:

· DM-RS-based TM8 was introduced in Rel-9 and is mandatory for TDD UEs;

· DM-RS-based TM9 was introduced in Rel-10;

· DM-RS-based demodulation being the foundation of new CoMP-based transmission schemes;

· beamforming based on DM-RS is considered important for TDD operation since channel reciprocity can be exploited to enhance the accuracy of the channel state information available at the eNB.

Therefore the usefulness of the new special subframe configuration seems very limited if DM-RS based transmission modes were not to be supported, and this would call into question the benefit of the whole WI.

The DM-RS pattern for the normal CP is straightforward, since the existing pattern can simply be truncated, as shown in Figure 1:
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Figure 1: Truncated DwPTS pattern for Normal CP

However, the situation for the extended CP is not so straightforward, since no DM-RS pattern currently exists which fits into the first 5 OFDM symbols. Indeed, DM-RS based operation is not currently defined for the extended CP in special subframe configurations 0 and 4 which have only 3 OFDM symbols in the DwPTS region; for the extended CP, DM-RS based operation is only defined for special subframe configurations 1, 2, 3, 5 and 6.
Therefore we make the following proposals:
Proposal 1: DM-RS transmission and corresponding PDSCH transmission modes are supported in the new special subframe configuration with the normal CP, using the truncated DM-RS pattern shown in Figure 1.
Proposal 2: DM-RS transmission is not supported in the new special subframe configuration with the extended CP (like the existing special subframe configurations 0 and 4).
Proposal 3: Only CRS-based transmission modes are supported in the new special subframe configuration if the extended CP is configured. 
3 Conclusions
In this paper we have reviewed the outstanding issues regarding RSs and transmission modes for the new special subframe configuration, and we make the following proposals:
Proposal 1: DM-RS transmission and corresponding PDSCH transmission modes are supported in the new special subframe configuration with the normal CP, using the truncated DM-RS pattern shown in Figure 1.
Proposal 2: DM-RS transmission is not supported in the new special subframe configuration with the extended CP.
Proposal 3: Only CRS-based transmission modes are supported in the new special subframe configuration if the extended CP is configured. 
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