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1 Introduction 
The following working assumptions were agreed in RAN1 #68bis to support additional special subframe configuration for LTE TDD:
· For DwPTS with normal cyclic prefix in downlink, special subframe configuration 9 is added for (DwPTS:GP:UpPTS) = (6:6:2).
· For DwPTS with extended cyclic prefix in downlink, special subframe configuration 7 is added (DwPTS:GP:UpPTS) =(5:5:2)
Meanwhile, some remaining issues as following need to be further considered:
· TBS scaling factor and support for 64QAM

· RSs and transmission modes

· If DMRS are supported, only truncated existing patterns can be considered to keep in line with the scope of the WID

· Alternative would be to support only CRS based demodulation in the new DwPTS configuration

This contribution mainly focuses on the issue of RSs and transmission mode. The advantages in defining DMRS in new special subframe are analyzed, followed by the link level performance comparison between DMRS-based and CRS-based transmissions. We also give our view on the DMRS pattern in the new special subframe of extended-CP. 
2 DMRS vs. CRS in new special subframe
It has following advantages to have DMRS defined in new DwPTS:
· Support of new carrier type
According to the agreement in RAN1 68bis, only Rel-8 CRS port 0 is carried in new type carrier, and it is not used for demodulation reference. Accordingly, DMRS pattern needs to be defined in new DwPTS as long as this new DwPTS configuration is supported in NCT.
· Support of transmission mode 8/9 
TM8/9 is already supported in normal subframe and other special subframe configurations that are defined in LTE Rel-10. To define DMRS pattern in new DwPTS can maintain the seamless support of TM8/9, otherwise it is impossible for a UE to be scheduled with TM 8/9 in both normal subframe and new special subframe TM8/9, since the TM 8/9 is semi-statically configured cannot depend on CRS.
· Advantages for exploit the channel reciprocity
Because DMRS does not require PMI-based precoding to be signalled to UE, the channel reciprocity in TDD system allows the more flexible selection of pre-coding vectors for the PDSCH transmission in new DwPTS. 
· Additional beam-forming gain and less inter-cell interference 
DMRS can help achieve additional beam-forming gain. In addition, because the DMRS EPRE is similar to PDSCH EPRE, the inter-cell interference caused by DMRS is smaller compared to CRS. 
The link level performance comparison between DMRS and CRS in new DwPTS is given below. The simulation is based on backward compatible carrier with normal CP. The DMRS pattern and CRS pattern used in simulation are shown in Figure 1. DMRS pattern is the truncated version of DMRS pattern defined for existing DwPTS. It is assumed that R8 CRS pattern truncated by DwPTS is transmitted in both CRS-based and DMRS-based transmissions. The property of channel reciprocity is not utilized in simulation. The details of other simulation parameters are given in Appendix.
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Figure 1 RS pattern assumed for DMRS-based and CRS-based demodulation
The simulation results shown in Figure 2 tell that, DMRS-based transmission is slightly worse than CRS-based transmission with ETU uncorrelated channel condition, but outperforms CRS-based transmission in Umi NLOS channel. This is because the gain with DMRS due to beamforming in Umi channel is larger than the performance loss caused by DMRS overhead. As the DMRS-based transmission is needed in normal subframes and the transmission modes supporting DMRS-based transmission are semi-statically configured, the new DwPTS configuration should continue to support DwPTS, as legacy DwPTS configurations did. The truncated DMRS pattern as shown in Figure1 (left) can be adopted.
Proposal-1: The truncated DMRS pattern (as shown in Figure 1) and the associated TM 8/9 should be supported for new DwPTS configuration of normal CP.
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Figure 2 Performance comparisons between DMRS-based and CRS-based transmissions
3 DMRS in new DwPTS of extended-CP
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Figure 3 DMRS pattern for DwPTS of extended CP
The DMRS pattern in legacy special subframe occupies OFDM symbols #4 and #5 as shown in Figure 3 (left). According to working assumption agreed in RAN1 68bis, only truncated existing DMRS patterns can be considered. The resultant pattern truncated to the first 5 OFDM symbols is shown in Figure 3 (right). It can be seen that rank-2 transmission can’t be supported by this DMRS pattern unless new OCC mapping is introduced. Besides the limitation of single layer transmission under TM 8/9, it is not optimal design concerning channel estimation performance if DMRS REs are located at the edge of DwPTS region.
Proposal-2: It is FFS whether DMRS-based transmission is supported in Rel-11 for new DwPTS of extended-CP.  
4 Conclusion
This contribution concludes that:
Proposal-1: The truncated DMRS pattern (as shown in Figure 1) and the associated TM 8/9 should be supported for new DwPTS configuration of normal CP.
Proposal-2: It is FFS whether DMRS-based transmission is supported in Rel-11 for new DwPTS of extended-CP.  
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Appendix

Simulation assumption

	System bandwidth
	10MHz

	RB number
	6

	Channel model
	ETU (uncorrelated)
Umi_NLOS

	UE-speed
	3km/h, 30km/h

	Antenna configuration
	ETU: ULA： 2*2  4*2  10lamda

Umi_NLOS: ULA： 2*2  4*2   0.5 lamda

	RS overhead in PDSCH region
	DMRS based： 6REs (DMRS) +4RE(CRS)
CRS based：  4REs

	Receiver type
	MMSE

	Transmission mode
	Close loop SU-MIMO

	Channel estimation
	2DMMSE

（PRB bundling size = 2 for DMRS）

	Rank adaptation
	Enable

	MCS adaptation
	Enable

	Feedback delay
	5ms
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