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1 Introduction
The work item on additional special subframe configuration for LTE-TDD was discussed at RAN1 #68bis and it was concluded the following issues should be studied further

· 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
In this contribution, we present our views on the support of DMRS based transmission for the additional special subframe configuration.
2 Discussion
One of the remaining issues related to the additional special subframe configuration is whether DMRS based demodulation should be supported. As discussed in RAN1 #68bis, it is not very clear from the specification point of view whether the truncation of existing pattern is a new DMRS pattern or not. But it was concluded that if DMRS are supported, only truncated existing patterns are considered to keep in line with the scope of the WID. 
Regarding to support of PDSCH transmission in the special subframe, one alternative is to only support CRS based demodulation for the additional special subframe configuration. In this case, all existing transmission modes can be supported. However, in DMRS based transmission mode such as TM9, the PDSCH in the special subframe has to fall back to transmit diversity, which implies only single-layer transmission and UE-specific beamforming can not be applied. 

On the other hand, if DMRS based demodulation is supported, there could be some potential gain by applying UE-specific beamforming and it could potentially support up to four-layer transmission in DwPTS for DMRS based transmission modes. In particular, the beamforming gain could be more significant when the eNB is equipped with a large number of closely-spaced antennas. However it should be kept in mind that DMRS would take up additional resources and the channel estimation accuracy for DMRS is generally worse than CRS. It should be studied whether the additional benefit from beamforming gain and multi-stream transmission could justify the support for DMRS based demodulation considering the additional overhead and channel estimation accuracy degradation. It should also be noted that CRS based TxD fallback is still applicable even when DMRS based transmission is supported.

Link-level simulations were conducted and the throughput performances of CRS based transmission and DMRS based transmission were compared. The truncated DMRS pattern for special subframe configuration 3, 4 or 8 is assumed [2]. Transmit diversity is assumed for CRS based transmission and dual-layer codebook based precoding is assumed for DMRS based transmission (Rel-10 8Tx codebook). The TBS scaling factor are 0.75 and 0.5 respectively for CRS and DMRS based transmission. Discussions on the TBS scaling factor could be found in [1]. It can be observed from the simulation results that DMRS based transmission is better than CRS based transmission in all SINR regions. The benefit from beamforming gain and multi-stream transmission could justify the support for DMRS based demodulation in DwPTS. 

Observation: In DMRS based transmission modes, DMRS based transmission with the truncated existing DMRS pattern outperforms CRS based transmission.
3 Conclusion
In this contribution, we address the issue related to DMRS support for the additional special subframe configuration. Based on the discussion, we have the following observation

· In DMRS based transmission modes, DMRS based transmission with the truncated existing DMRS pattern outperforms CRS based transmission.
4 References

[1] RP-122008, “TBS determination for additional special subframe configuration”, Ericsson, ST-Ericsson
[2] 3GPP TS 36.211, “Physical Channels and Modulation”
5 Appendix
[image: image1.emf]-12 -8 -4 0 4 8 12 16 20 24 28 32

0

1

2

3

4

5

6

7

8

9

10

x 10

6

8x2 EPA5, 5MHz

SNR (dB)

Throughput (bps)

 

 

CRS

DMRS


Figure 1 Link-level throughputs for CRS and DMRS based transmission (DwPTS only)

Table 1 Simulation assumptions
	Carrier frequency
	2.6GHz

	System bandwidth
	5MHz

	PRB allocation
	25 PRBs

	Cyclic prefix
	Normal CP

	Number of antennae
	8x2

	Channel model
	Extended pedestrian A model (EPA), uncorrelated

	UE speed
	3km/h

	PDSCH transmission
	Transmit diversity for CRS based transmission,

Codebook based precoding for DMRS based transmission (Rel-10 8Tx codebook)

	Channel estimation
	2D-MMSE

	HARQ
	No

	Receiver
	MMSE
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