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1 Introduction

In RAN#71, the following objective was agreed for Uplink Capacity Enhancements [1]:
· The work item shall specify support UL PUSCH in special subframe. The detailed work starts from Q3 2016.

In this contribution, initial considerations on supporting UL PUSCH in TDD special subframes are discussed.
2 Discussion
DMRS is used for channel estimation for coherent demodulation of PUSCH. Specifically, in the case of PUSCH transmission, DMRS is transmitted within the fourth symbol of each uplink slot [2]. Within each uplink subframe, there are thus two reference-signal transmissions, one in each slot. There are 10 configurations for DwPTS, GP, UpPTS in a special subframe as shown in following table. In some configurations with specific ‘X’ values, the fourth symbol is not included in UpPTS. Therefore, the DMRS design has to be considered in supporting PUSCH transmission in UpPTS.
Table 4.2-1: Configuration of special subframe (lengths of DwPTS/GP/UpPTS)

	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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Proposal 1:
Study the DMRS design for supporting PUSCH transmission in TDD special subframes.
The current mechanism for HARQ timing and scheduling in TDD frames does not take PUSCH transmission in special subframe into consideration. More specifically, in TDD, if UE receives UL grants (PDCCH) in subframe #n, the UE will transmit PUSCH in subframe #(n+k), with k configured by Table 8-2 in [2]. Meanwhile, the transmitted PUSCH in subframe #(n-k) is acknowledged on PHICH in subframe #n, with k configured by Table 8.3-1 in [2]. When PUSCH is transmitted in special subframes, the scheduling and HARQ-ACK timing should be considered.
Proposal 2:
Study the HARQ and scheduling timing for PUSCH transmission in TDD special subframes.
3 Conclusions

In this contribution, the initial discussion on supporting PUSCH in special subframes is presented, with following proposals:
Proposal 1: Study the DMRS design for supporting PUSCH transmission in TDD special subframes.
Proposal 2: Study the HARQ and scheduling timing for PUSCH transmission in TDD special subframes.
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