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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 TBS determination for PDSCH in DwPTS for the additional special subframe configuration. 
2 Discussion
In current specification, a common TBS scaling factor is used for PDSCH in the special subframe regardless of the length of DwPTS, i.e. for transport block size determination in DwPTS, the Table 7.1.7.2.1-1 in [2] column indicator 
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 is used. It should be studied whether a new scaling factor is needed for the additional special subframe configuration. 
In [1], link-level simulation was performed and the throughput performances for 2x2 closed-loop rank-1 transmissions were evaluated comparing two different TBS scaling factors (0.75 versus 0.5). It was observed that there is only marginal throughput gain at certain SINR range with the TBS scaling factor 0.5. It seems that there is no need to change the TBS scaling factor. However, it should be noted that the simulation results given in [1] are CRS based transmissions. Since whether DMRS based transmission should be supported or not has not been decided yet, it is worth studying further whether TBS scaling factor needs to be changed for DMRS based transmission. 

In case DMRS based transmission is supported, the additional overhead of demodulation reference signals should be taken into account. Compared with CRS based transmission, DMRS takes up additional REs (6 REs per PRB for up to 2-layer transmission), which results in fewer available resource elements for data. If the TBS scaling factor is not changed, the coding rate becomes higher given the same TBS selection. This will reduce the probability to support higher coding rate especially for higher modulations such as 64QAM. On the other hand, if a smaller TBS scaling factor is adopted, the TBS granularity could be increased. Hence it is more likely that higher coding rate for higher modulations could be supported. 

In additional to the simulation results for CRS based transmissions, the throughput performances for DMRS based transmission are given in Figure 1. Two different TBS scaling factors (0.75 versus 0.5) are compared. For simplicity only 2x2 rank-1 transmission is evaluated. It can be observed for DMRS based transmission the throughput gain by using a smaller TBS scaling factor is larger in contrast to CRS based transmission. This is due to the fact that the coding rate will be larger than 0.93 even for the lowest TBS index within the set of 64QAM. In another word, 64QAM transmission can not be supported if 0.75 is used as the TBS scaling factor. Considering that the simulation results are for DwPTS only, the throughput difference would be smaller in practice. Based on the observation, a smaller TBS scaling factor is preferred if DMRS based transmission is to be supported. Detailed simulation assumptions are given in the Appendix.
Proposal:

· If DMRS based transmission is supported, a smaller TBS scaling factor for the additional special subframe configuration is preferred.
3 Conclusion
In this contribution, we address the issue related to TBS determination for the additional special subframe configuration. Based on the discussion, we proposed the following

· If DMRS based transmission is supported, a smaller TBS scaling factor for the additional special subframe configuration is preferred.
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Figure 1 Link-level throughputs for different TBS scaling factors (DwPTS only)
Table 1 Simulation assumptions
	Carrier frequency
	2.6GHz

	System bandwidth
	5MHz

	PRB allocation
	25 PRBs

	Cyclic prefix
	Normal CP

	Number of antennae
	2x2

	Channel model
	Extended pedestrian A model (EPA), uncorrelated

	UE speed
	3km/h

	PDSCH transmission
	Rank-1 transmission

	Channel estimation
	2D-MMSE

	HARQ
	No

	Receiver
	MMSE
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