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1 Introduction
In RAN #55 meeting, a work item on additional special subframe configuration was approved, with the following objectives [1]:

· Specify the additional special subframe configurations of DwPTS consisting of 6 / 5 OFDM symbols for EUTRA frame structure type 2 for normal cyclic prefix / extended cyclic prefix respectively in the relevant specifications, with 2 OFDM symbols in UpPTS
· Allow PDSCH transmission in DwPTS without modifying existing reference signals

· Evaluate enhancements to TBS determination for PDSCH in DwPTS of the additional special subframe configuration and specify if needed

· Specify the signalling and procedure to support the use of the additional special subframe configuration.
In this contribution, we discuss the reference signals and transmission schemes in the DwPTS of the additional TDD special subframe configurations.

2 Reference signals and transmission schemes in DwPTS
In [2], the new special subframe configurations in Table 1 are agreed and communicated to RAN2. For normal CP, the DwPTS consists of 6 OFDM symbols and for extended CP, the DwPTS consists of 5 OFDM symbols. In the following, we present our preferences on the reference signals and transmission schemes in the DwPTS of the new special subframe configurations. Only puncturing the existing reference signals/antenna ports is considered in this contribution. 
· Antenna port 0 – 3

Antenna port 0 – 3 carries CRS and shall be transmitted only in the first slot for both normal and extended CP. Any transmission scheme using antenna port 0 – 3 shall be supported in the DwPTS of the new special subframe configurations, for both normal and extended CP.

· Antenna port 4
Antenna port 4 carries the MBSFN reference signals. As MBSFN reference signals cannot be transmitted in DwPTS as in Rel-8, there is no need to support antenna port 4 in the DwPTS of the new special subframe configurations.

· Antenna port 5

Antenna port 5 carries UE specific reference signal and shall be transmitted only in the 4th OFDM symbol in the first slot for normal CP and 5th OFDM symbol in the first slot for extended CP.

· Antenna port 6

Antenna port 6 carries positioning reference signals. As positioning reference signals cannot be transmitted in DwPTS as in Rel-9, there is no need to support antenna port 6 in the DwPTS of the new special subframe configuration. 
· Antenna port 7 – 14 
Antenna ports 7 – 10 carries UE specific reference signals and shall be transmitted only in the 3rd and 4th OFDM symbol in the first slot for normal CP, which allows up to 4 layer transmission on antenna ports 7 – 10. Since antenna ports 11 – 14 adopts orthogonal cover of length 4 in time domain, it is not possible to support 8 layer transmissions on antenna port 7 – 14 in the DwPTS of the new special subframe configuration for normal CP.
For extended CP, antenna ports 7 – 8 are not supported in the DwPTS of the new special subframe configuration, as it is transmitted in the 5th and 6th OFDM symbols in the first slot and adopts orthogonal cover of length 2 in time domain.
· Antenna port 15 – 22

Antenna port 15 – 22 carries CSI reference signals. As CSI reference signals cannot be transmitted in DwPTS as in Rel-10, there is no need to support antenna port 15 – 22 in the DwPTS of the new special subframe configuration.
Table 1: New special subframe configurations

	Special subframe configuration
	Normal cyclic prefix in downlink
	Extended cyclic prefix in downlink

	
	DwPTS
	UpPTS
	DwPTS
	UpPTS

	
	
	Normal cyclic prefix
 in  uplink
	Extended cyclic prefix 
in uplink
	
	Normal cyclic prefix in uplink
	Extended cyclic prefix in uplink
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3 Conclusions
In this contribution, we discuss the supported antenna ports in the DwPTS of the new special subframe configuration. In summary, the following antenna ports and their associated transmission schemes can be supported in the new DwPTS region by puncturing the existing reference signal patterns:
· Antenna port 0 – 3 transmitted only in the first slot, for both normal and extended CP

· Antenna port 5 transmitted only in the 4th OFDM symbol in the first slot for normal CP and 5th OFDM symbol in the first slot for extended CP.

· Antenna port 7 – 10 transmitted only in the 3rd and 4th OFDM symbol in the first slot for normal CP
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